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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI!. Foreign report 
information is obtained through the International Energy 
Agency’s 16-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402 


Managing Editor, Doris M. Henline 
Technical Editor, Barry C. Steele 





Information Sources 


The citations presented | 
to the Office of Scientific 


a subset of the worldwide energy information provided 


ion (OSTI) through exchange agreements with foreign sources 


and through exchanges or contracts with U.S. organizations 


The Energy Technology Data Exchange (ETDE) 
was established by the International Ener 
promote cooperation 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 
Germany 
Italy The Netherlands 


gy Agency to 


among members in conducting 


Poland 

Republic of Kore 
Spain 

Sweden 


Cwitzerland 
owltzenand 


Japan United Kingdom 
Norway 


United states 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 
. Abstract number within volume. Report @) (a) (3) 
. Report number identification for report-type literature. , _ Y 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
| , Og ee 
. Author(s). First 10 names in the data record are printed, Progress report. Haeberli, W. Phys. Vi collaboration. Wisconsin 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-(12) 
Ae — — Ss 
. Author affiliation. Only first one is listed, in parentheses 7 DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. Ge) Number DE89007246. Available from NTIS, PC AO3/MF A01- 43) 
. Collaboration, if present. \ OSTI; GPO Dep. ‘G) 
B Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on » ae ca 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


7 i like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Language of document if non-English. (8 ee - : 
° eee 7 Fizicheskij Inst.“1988. (In Rus€ian). In Experimental and theoretical 
. Monograph title if citation is an analytic (part, chapter, ; : 
or paper) of a larger monograph physics. Collection. Order Number DE89780060. Available from NTIS (11 
pap g — (US Sales Only), PC A03/MF A01; INIS. 


- Sponsoring organization. (18 Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER lONS/energy-level transitions; XENON IONS/energy- 


- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES;...<_—(20) 
number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. unbiars 
. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (4) (Canada). 1990‘(CONF-900724-Vol.1: IndoorAir’90. 5th international (18) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. »—_{9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 








pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible 





Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438-— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 











Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 08 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, international Energy: Subject 
Categories and Scope. 
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SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 


Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power 
Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 


Miscellaneous Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 
Buildings 
Transportation 
Industrial and Agricultural 
Processes 
Municipalities and 
Community 
Systems 
Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 


Special Atoms and Molecules 


Physics of Condensed 
Matter 
Nuclear Techniques in 


Condensed Matter Physics 


Solid-State Plasma 


Interactions Between Beams 


and Condensed Matter 


Quantum Physics Aspects of 


Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 

Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 
FUSION 


Plasma Physics and Fusion 


Research 
Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 





42 
54 


20 


99 


58 
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08 
44 
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ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
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RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
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NATIONAL DEFENSE 
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PHYSICS 
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POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 














Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


32034 (DOE/ER/75661-2) Clean uses of fossil fuels: 
Progress performance report, September 29, 1991—January 25, 
1994. Stencel, J.M. Kentucky Univ., Lexington, KY (United States). 
25 Jan 1994. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER75661. Order Number 
DE94019025. Source: OSTI; NTIS; GPO Dep. 

Science and engineering doctoral students performing energy re- 
lated research were supported by a USDOE/ESPCoR Traineeship 
grant awarded to the Kentucky EPSCoR Committee. The grant, 
administered by the KY DOE/EPSCoR Subcommittee, focused on 
research having the general description of “Clean Uses of Fossil 
Fuels”. The value of the grant was $500,000 for three years dura- 
tion, beginning September 30, 1991 and ending September 29, 
1994. Ten PhD students were selected for support during the first 
year of the Traineeship. Upon reviewing coursework and research 
progress of the students at the end of the first year, the KY DOE/ 
EPSCoR Subcommittee awarded a second year of support at the 
same $25,000/year funding level. A total of 12 students will have 
been supported during the duration of the grant as a consequence 
of one student completing his degree during the support period 
and of one student deciding that she wanted to complete only a 
Masters rather than a PhD degree. The students supported were 
at either the University of Kentucky or the University of Louisville - 
the two PhD, science and engineering granting universities within 
the Commonwealth of Kentucky. The disciplines of these students 
included Biology, Chemical Engineering, Chemistry, Geological Sci- 
ences, and Physics. The methods used for the initial statewide 
solicitation for student support, the annual review of the students 
progress for support renewal, and a summary of progress and im- 
pact of the awards after two years are presented. It is shown that 
the Traineeships presented opportunities to: perform high quality 
research; initiate interactions between different scientific disciplines 
and departments; develop collaborations at national DOE laborato- 
ries, universities outside of Kentucky and industries; and establish 
research ideas for submittal to funding agencies. 


0103 Preparation 
Refer also to citation(s) 32134, 32136, 32137, 32138, 32143, 33386 


32035 (CONF-940780-6) Electrostatic beneficiation of coal. 
Mazumder, M.K.; Tennal, K.B.; Lindquist, D. Arkansas Univ., Little 
Rock, AR (United States). Dept. of Electronics and Instrumentation. 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93203. From 10. annual coal 
preparation, utilization and environmental control contractors con- 
ference; Pittsburgh, PA (United States); 18-21 Jul 1994. Order 
Number DE95000600. Source: OSTI; NTIS; GPO Dep. 

Dry physical beneficiation of coal has many advantages over wet 
cleaning methods and post combustion flue gas cleanup pro- 
cesses. The dry beneficiation process is economically competitive 
and environmentally safe and has the potential of making vast 
amounts of US coal reserves available for energy generation. While 
the potential of the electrostatic beneficiation has been studied for 
many years in laboratories and in pilot plants, a successful full 
scale electrostatic coal cleaning plant has not been commercially 
realized yet. In this paper the authors review some of the technical 
problems that are encountered in this method and suggest possible 
solutions that may lead toward its full utilization in cleaning coal. 


32036 (DOE/MC/30126-94/C0391) COMPCOAL™: A prof- 
Rable process for production of a stable high-Btu fuel from 
Powder River Basin coal. Smith, V.E.; Merriam, N.W. Western 
Research Inst., Laramie, WY (United States). [1994]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-93MC30126. (CONF-9406131-55: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 


(United States), 21-23 Jun 1994). Order Number DE95000813. 
Source: OSTI; NTIS; GPO Dep. 

Western Research Institute (WRI) is developing a process to 
produce a stable, clean-burning, premium fuel from Powder River 
Basin (PRB) coal and other low-rank coals. This process is de- 
signed to overcome the problems of spontaneous combustion, dust 
formation, and readsorption of moisture that are experienced with 
PRB coal and with processed PRB coal. This process, called 
COMPCOAL™, results in high-Btu product that is intended for burn- 
ing in boilers designed for midwestern coals or for blending with 
other coals. In the COMPCOAL process, sized coal is dried to zero 
moisture content and additional oxygen is removed from the coal 
by partial decarboxylation as the coal is contacted by a stream of 
hot fluidizing gas in the dryer. The hot, dried coal particles flow into 
the pyrolyzer where they are contacted by a very small flow of air. 
The oxygen in the air reacts with active sites on the surface of the 
coal particles causing the temperature of the coal to be raised to 
about 700°F (371°C) and oxidizing the most reactive sites on the 
particles. This “instant aging” contributes to the stability of the 
product while only reducing the heating value of the product by 
about 50 Btu/Ib. Less than 1 scf of air per pound of dried coal is 
used to avoid removing any of the condensible liquid or vapors 
from the coal particles. The pyrolyzed coal particles are mixed with 
fines from the dryer cyclone and dust filter and the resulting mix- 
ture at about 600°F (316°C) is fed into a briquettor. Briquettes are 
cooled to about 250°F (121°C) by contact with a mist of water in a 
gas-tight mixing conveyor. The cooled briquettes are transferred to 
a storage bin where they are accumulated for shipment. 


32037 (DOE/MC/30126-3916) Removal of mercury from 
powder river basin coal by low-temperature thermal treatment. 
Merriam, N.W. Western Research Inst., Laramie, WY (United 
States). Jul 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30126. (WRI-93-R021). 
Order Number DE95001591. Source: OSTI; NTIS; GPO Dep. 

This report describes work conducted at Western Research Insti- 
tute (WRI) to remove mercury from Powder River Basin (PRB) coal 
as part of the research performed under Task 2.1, Development 
and Optimization of a Process for the Production of a Premium 
Solid Fuel from Western US Coals, of the 1993 Annual Project 
Plan. In the tests minus 16 mesh PRB coal was fed to a bench- 
scale fluidized-bed reactor where it was heated by contact with 
carbon dioxide fluidizing gas. A side stream of the gas from the re- 
actor was passed through traps containing activated carbon where 
mercury driven from the coal was collected. The feed coal (which 
contains about 0.062 milligrams of mercury/kilogram of coal), the 
fines elutriated from the reactor, the activated carbon, and the con- 
densed water from the reactor were analyzed for mercury. The 
solid products were analyzed using cold vapor atomic adsorption 
spectroscopy (ASTM D3684) while the water was analyzed using 
US Environmental Protection Agency (EPA) Method 245.1 which is 
based upon reduction of mercury to elemental form followed by ad- 
sorption at a wave length of 253.7 nanometers. The results of 
these tests show that about 70 to 80 wt % of the mercury is re- 
moved from the coal when the temperature is raised from about 
300°F (149°C) to about 550°F (288°C). The remaining 20 wt % of 
the mercury remains in the char at temperatures up to about 
1100°F (593°C). About 0.5 wt % of the mercury in the feed coal is 
condensed with water recovered from the coal. Nearly all of the 
mercury driven from the coal remains in the gas stream. Fines elu- 
triated from the reactor contain about the same concentration of 
mercury as the feed coal. 


32038 (DOE/PC/89766—-T14) Pelletization of fine coals: 
Technical Progress report, June 1, 1991—August 31, 1891. Sas- 
try, K.V.S. California Univ., Berkeley, CA (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89766. Order Number DE95001180. Source: 
OSTI; NTIS; GPO Dep. 
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During the last quarter, we continued to study the effects of sur- 
factants on the batch pelletization process. This included analyzing 
the past experiments and conducting several new experiments to 
delineate the role played by dextrin (a depressant for coal) and 
dodecane (a collector for coal). In addition, we initiated our investi- 
gations to characterize the hydrophobicity of coal fines with and 
without addition of surfactants. In this report we present a brief 
background of the film flotation technique and include the prelimi- 
nary results from that study. 


32039 (DOE/PC/89766-T15) Pelletization of fine coals: 
Technical progress report, June 1, 1992—August 31, 1992. Sas- 
try, K.V.S. California Univ., Berkeley, CA (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89766. Order Number DE95001181. Source: 
OSTI; NTIS; GPO Dep. 

The process of pelietization consists of tumbling moist fines in a 
rotating drum. Pellet size distributions are determined at various 
stages of the pellet growth and the average pellet diameter is then 
presented as a function of number of drum revolutions. Such a 
curve is called pellet growth kinetic curve. Careful tracer studies 
were conducted to identify the mechanisms of agglomerate forma- 
tion and growth and the major mechanisms were discovered to be 
(i) coalescence, (ii) breakage, and (iii) layering. Based on physical 
reasoning and extensive experimental observations, it is now 
agreed that the agglomerate growth during the nuclei-growth region 
occurs primarily by coalescence and during the ball growth region 
by breakage and layering. During the last quarter, a detailed analy- 
sis of the growth kinetic results was performed and a mathematical 
mode! was identified that describes the experimental results par- 
tially. 


32040 (DOE/PC/89766-T16) Pelletization of fine coals: 
Technical progress report, September 1, 1992—-November 30, 
1992. Sastry, K.V.S. California Univ., Berkeley, CA (United States). 
[1992]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89766. Order Number 
DE95001182. Source: OSTI; NTIS; GPO Dep. 

Research during the past quarter included: (1) quantitative de- 
scription of ball-growth region of coal pelletization and (2) several 
experimental studies to study the production of spherical coal pel- 
lets. 


32041 (DOE/PC/89766-T17) Pelletization of fine coals: 
Progress report, December 1, 1992-February 28, 1993. Sastry, 
K.V.S. California Univ., Berkeley, CA (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89766. Order Number DE95001183. Source: 
OSTI; NTIS; GPO Dep. 

Research investigations during the past months included experi- 
mental studies on the kinetics of coal pelletization and modeling of 
the coal pelletization process. Based on the results of these stud- 
ies and during realizing that there exist no computer-aided tools for 
analyzing the pelletization process and we have undertaken the 
development of CoalAgglom, a simulator for studying the agglom- 
eration of coal pelletizing circuits. Further, CoalAggliom has been 
adapted from CCBDrum, a general purpose simulator that was de- 
veloped for studying the dynamic behavior of closed circuit balling 
drums reported by Sastry. We have incorporated several substan- 
tial improvements into CoalAgglom which include making the 
simulator truly object-oriented, introducing model correlations that 
are appropriate for coal agglomeration, and fixing run-time errors 
that existed in the original versions. This report — (1) describes a 
generalized flowsheet for coal pelletization, (2) discusses the high- 
lights of the mathematical model that form the basis for simulation, 
and (3) makes a broad introduction to CoalAggiom simulator. 


32042 (DOE/PC/91307-T12) Coal combustion: Effect of 
process conditions on char reactivity: Quarterly technical re- 
port, March 1, 1994—June 30, 1994 (Quarter No. 11). Zygourakis, 
K. Rice Univ., Houston, TX (United States). Dept. of Chemical En- 
gineering. [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91307. Order Number 
DE95000386. Source: OSTI; NTIS; GPO Dep. 

During the past quarter, the authors carried out a systematic 
analysis of the macropore structure of chars produced from Illinois 
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No. 6 coal. Digital images of char particle cross-sections were ac- 
quired and analyzed to measure the size distribution of the 
macropores. The measured macropore size distributions depended 
strongly on both the pyrolysis heating rates (chars produced at 
10°C/s had more large macropores) and the final heat treatment 
temperature. The presence of oxygen in the pyrolysis atmosphere 
also promoted the formation of large macropores for the runs 
carried out at high heating rates and a final heat treatment temper- 
ature of 700°C. Finally, the authors computed the macroporosities 
and macropore surface areas of these chars using a stereological 
model that considers the macropores as non-overlapping spheres. 


32043 (DOE/PC/92246-T4) Development of enhanced sul 
fur rejection processes: Technical progress report, sixth 
quarter, 1 January 1994-31 March 1994. Yoon, R.H.; Luttrell, G.; 
Adel, G.; Richardson, P.E. Virginia Center for Coal and Minerals 
Processing, Blacksburg, VA (United States). 3 Aug 1994. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92246. Order Number DE95000365. Source: 
OSTI; NTIS; GPO Dep. 

Recent work identified two major reasons why advanced coal 
cleaning technologies fail to meet a 90-95% rejection of pyrite from 
coal. They are: superficial oxidation of pyrite as an inadvertent 
corrosion-type process occurring during mining and processing, 
and (2) incomplete liberation of pyrite from coal causing a large 
fraction of the pyrite to remain associated or locked with the coal 
as middlings. Research suggests two solutions to these problems; 
Electrochemically-Enhanced Sulfur Rejection (EESR) and Polymer- 
Enhanced Sulfur Rejection (PESR) processes. The EESR concept 
uses sacrificial anodes to prevent the oxidation of pyrite. This tech- 
nique is flexible enough to be implemented during the process of 
grinding, conditioning or flotation. The PESR process is based on 
synthesizing polymeric organic reagents whose functional groups 
react with pyrite, possibly via an electrochemical mechanism, while 
the hydrophilic polymer chains are stretched over the coal inclu- 
sions, rendering the pyrite-coal composite particles nonfloatable. 
The overall objective of this research is to develop these pro- 
cesses into technologies for improving the rejection of pyritic sulfur 
from eastern US coals. The objectives of the research carried out 
during this report period were: to complete characterization of the 
—100 and —28 mesh Illinois No. 6 pyrite; to review all fundamental 
studies completed to date on pyrite; to assess the results of mi- 
croflotation tests and the effectiveness of polymeric depressants for 
the purpose of planning the next phase of research that is directed 
at evaluating and optimizing the depression of pyrite using electro- 
chemical control and polymeric depressants. The most significant 
and reliable results obtained from research to date are presented. 


32044 (DOE/PC/92521—7) Removal of pyrite and trace ele- 
ments from waste coal by dissolved-CO, flotation and 
chelating agents. Shiao, S.Y. (Babcock and Wilcox Co., New Or- 
leans, LA (United States)). Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). [1994]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE95000392. Source: OSTI; NTIS; 
GPO Dep. 

In dissolved-CO, flotation, ultrafine bubbles are generated by 
COz dissolved in water. The ultrafine bubbles have the potential to 
improve the separation efficiency in fine coal cleaning. Chemicals 
will be used prior to or during dissoived-CO, flotation to improve 
the separation efficiency of pyrite and other minerals including 
trace metals from coal. Chelating agents will be applied to clean 
coal to further reduce the trace metals from coal. During this pe- 
riod, the ground Illinois No. 6 waste coal samples with a top size of 
200 mesh (75 microns) were subjected to dissolved-CO, flotation 
in a 3 inch diameter packed column under different conditions. The 
surface of the coal was modified with two non-ionic surfactants, a 
flocculant, and a chelating agent. The froth and reject samples are 
being analyzed for Btu, ash, and pyrite. The particles size distribu- 
tions of the selected froth and tail samples were determined by 
Microtrac analyzers. 


32045 (DOE/PC/92521-T167) Washability of trace elements 
in product coals from Illinois mines: Technical report, 1 
March-31 May 1994. Demir, |.; Ruch, R.R.; Harvey, R.D.; Steele, 
J.D.; Khan, S. Illinois State Geological Survey, Champaign, IL 





(United States). [1994]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94018869. Source: OSTI; NTIS; GPO Dep. 

Existing washability data on trace elements in Illinois coals were 
generated using float-sink methods, which are not applicable to 
modern froth flotation or column flotation processes. Particularly, 
there is a lack of washability data on product (as-shipped) coals 
from modern preparation plants. The goal of this project is to pro- 
vide the needed trace element washability (release analysis) data 
on as-shipped Illinois coals using a froth flotation/release analysis 
(FF/RA) procedure. The results generated by this project will pro- 
mote industrial utilization of Illinois coals and help assess the effect 
of new environmental requirements on the use of these coals in 
utility steam generation. During the third quarter, preparation and 
submission of all samples for chemical analysis were completed. 
Analyses of the samples produced by cleaning 34 as-shipped coals 
using FF/RA were completed for ash, moisture, S, heating value 
(BTU), and F, and some for Mn and oxide composition. The rest of 
the analytical work is in progress. The analytical data are being 
used to evaluate removal of ash, S, and trace elements from the 
as-shipped coals at the chosen flotation conditions and particles 
sizes. Available data on the FF/RA of five as-shipped coals at 
—100, —200, —400 mesh sizes indicate that ash and F rejections 
increase with decreasing particle size. For the —400 mesh tests, 
70-90% of the ash and 35-74% of F were rejected at a BTU or 
combustibles recovery of 80%. One of the as-shipped coals was 
previously subjected to FF/RA tests at —100 and —400 mesh sizes 
to investigate mass balances achievable for the procedure. Prelimi- 
nary results on ash and F contents of complete set of flotation 
products from the two tests indicate a mass balance of 95 to 
100%. 


32046 (DOE/PC/92543-T7) Micro-agglomerate flotation for 
deep cleaning of coal: Quarterly progress report, 1 April-30 
June 1994. Chander, S.; Hogg, R. Pennsylvania State Univ., Uni- 
versity Park, PA (United States). Jul 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92543. Order Number DE94018842. Source: OSTI; NTIS; 
GPO Dep. 

The authors are investigating the use of a hybrid process—Micro- 
agglomerate flotation—-which is a combination of oil-agglomeration 
and froth flotation. The basic concepts is to use small quantities of 
oil to promote the formation of dense micro-agglomerates with min- 
imal entrapment of water and mineral particles, and to use froth 
flotation to extract these micro-agglomerates from the water/ 
dispersed-mineral phase. Since the floating units are agglomerates 
(about 30-50 um in size) rather than individual coal particles (1-10 
uum) the problems of froth overload water/mineral carryover should 
be significantly alleviated. The process involves at least five 
phases: two or more solids (coal and mineral), two liquids (oil and 
water) and one gas (air). It is necessary to maintain precise control 
over the chemistry of the liquid phases in order to promote the in- 
terfacial reactions and interactions between phases necessary to 
ensure selectivity. Kinetics as well as thermodynamic factors may 
be critical in determining overall system response. The research 
program has been organized into several specific tasks: Task 1, in- 
terfacial studies; Task 2, emulsification; Task 3, agglomerate 
growth and structure; and Task 4, agglomerate flotation. This report 
summarizes the status of Tasks 2, 3, and 4. 


32047 (DOE/PC/92547-T5) Studies of incipient oxidation of 
pyrite for improved rejection: Seventh quarterly technical 
progress report, April 1, 1994—June 30, 1994. Yoon, R.H.; 
Richardson, P.E. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Dept. of Mining and Minerals Engi- 
neering. [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92547. Order Number 
DE95001173. Source: OSTI; NTIS; GPO Dep. 

The major objectives of this work are (i) to determine the Eh-pH 
conditions under which pyrite is stable, (ii) to determine the mecha- 
nism of the initial stages of pyrite oxidation, and (iii) to determine if 
the semiconducting properties of pyrite effects its oxidation behav- 
ior. It is Known that moderate oxidation of pyrite produces a 
hydrophobic surface product. This hydrophobic product makes it 
extremely difficult to depress pyrite in coal flotation circuits. The 
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eventual objective of this work is to prevent pyrite oxidation in or- 
der to better depress pyrite in coal flotation circuits. In this work 
clean, unoxidized pyrite surfaces are being produced by fracturing 
pyrite electrodes in an electrochemical cell. It has been shown that 
by holding the potential at different values during fracture and mea- 
suring the current passed at fracture, pyrite oxidation or reduction 
can be precisely controlled, or prevented. It has also been found 
that fresh pyrite surfaces created by fracture in an electrochemical 
cell begin to oxidize at potentials that are about 200 mV more 
negative than the potentials reported in the literature for pyrite oxi- 
dation. This is attributed to the fact that most work on pyrite has 
employed polished electrodes that have pre-existing oxidation 
products on the surface. Electrochemical reduction and oxidation of 
these pre-existing products essentially mask the oxidation of pyrite 
itself. In addition, photocurrent measurements show that freshly 
fractured pyrite surfaces are charged negatively. This negative 
charge is believed to result from an intrinsic, acceptor-like surface 
state. This report period, electrochemical impedance spectroscopy 
(EIS) has been conducted on pyrite from different sources. In addi- 
tion, EIS studies have been conducted on an electrode that was 
first fractured in situ and then polished. 


32048 (DOE/PC/93203-T3) Electrostatic beneficiation of 
coal: Quarterly technical progress report, 1 April 1994-30 
June 1994. Mazumder, M.K.; Lindquist, D.; Tennal, K.B. Arkansas 
Univ., Little Rock, AR (United States). Jul 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93PC93203. Order Number DE95000390. Source: OSTI; NTIS; 
GPO Dep. 

The third quarter was spent in construction of apparatus, refining 
of experimental techniques, and performing a number of prelimi- 
nary experiments. The flat plate electrostatic separator is nearly 
complete. A coal feeding system has been satisfactorily devised. 
Measurements have been made of charge versus velocity through 
the copper tribocharger. Preliminary tests have been made to ex- 
amine the effect of oxidation on charging. A number of other 
measurements have been made in which the authors examine sur- 
face area, sulfur content and FTIR spectra. These activities are 
described in this report. 


32049 (DOE/PC/93209-T3) Development of a gas-promoted 
oll agglomeration process: Technical progress report, April 1, 
1994—June 30, 1994. Wheelock, T.D.; Drzymala, J.; Zhang, F.; 
Nelson, C. Ames Lab., IA (United States). [1994]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
93PC93209. Order Number DE94018844. Source: OSTI; NTIS; 
GPO Dep. 

The overall purpose of this research project is to carry out the 
preliminary laboratory-scale development of a gas-promoted, oil 
agglomeration process for cleaning coal using model mixing sys- 
tems. The design and construction of a model mixing system for 
conducting oil agglomeration tests were reported previously as well 
as the results of a series of calibration and shakedown tests. The 
system consists of a flat bottom tank which is fitted with four verti- 
cal baffles, a cover, and a turbine agitator. The tank has an inside 
diameter of 15.24 cm (6.0 in.), height of 15.24 cm (6.0 in.), and net 
volume of 2.87 L. The tank is connected to a photometric disper- 
sion analyzer so that the turbidity of a coal particle suspension 
undergoing agglomeration can be monitored. Measuring the turbid- 
ity of a particle suspension requires application of the Beer-Lambert 
law. However, since this law applies for dilute suspensions, it is 
questionable whether or not it applies to the somewhat more con- 
centrated coal suspensions required for the present project. 
Therefore, to determine the law's applicability, a series of turbidity 
measurements was conducted on particle suspensions which var- 
ied in particle concentration over a wide range, and the results 
were analyzed to see how well they agreed with the law. To deter- 
mine the effect of air in promoting the oil agglomeration of coal 
particles in an aqueous suspension, a number of agglomeration 
tests were conducted with the model mixing system. Finely ground 
Pittsburgh No. 8 coal was used for these tests, and the amount of 
air present was controlled carefully. The agglomeration process 
was monitored by observing the change in turbidity of the system. 


32050 (DOE/PC/9320S-T4) Development of a gas-promoted 
oll agglomeration process: Technical progress report, October 
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1, 1993-September 30, 1994. Wheelock, T.D. lowa State Univ. of 
Science and Technology, Ames, IA (United States). lowa State 
Mining and Mineral Resources Research Inst. [1994]. 37p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-93PC93209. Order Number DE95001172. Source: OSTI; 
NTIS; GPO Dep. 

During the first year of the project two model mixing systems, 
which differed in size but were similar in design, were constructed 
and tested. The systems were equipped for measuring agitator 
speed and torque and for measuring the turbidity of coal particle 
suspensions undergoing agglomeration. Preliminary measurements 
of aqueous suspensions of coal particles showed that the 
Beer-Lambert law applies to such suspensions at least for low con- 
centrations. Therefore, the measured turbidity can be used as an 
indicator of particle concentration and a means for monitoring the 
progress of oil agglomeration. However, the method is not applica- 
ble for large particle concentrations so a different technique was 
tested for monitoring the agglomeration of large concentrations. 
This technique involves measuring agitator torque and observing 
changes in torque while agitator speed is held constant. The re- 
sults of preliminary tests of the technique were encouraging. In 
these tests significant changes in agitator torque were observed 
when particle agglomeration took place as long as _ solids 
concentration of 25 w/v % or more were utilized. A number of ag- 
giomeration tests were conducted using either one or the other of 
the two monitoring techniques. Both methods showed that even 
very small amounts of air can promote the oil agglomeration of 
coal particles suspended in water. Even the amount of air dis- 
solved in water at room temperature and pressure can affect the 
process providing the air is displaced from the solution by a slightly 
soluble agglomerant such as heptane. The apparent rate of ag- 
glomeration was observed to increase as more air was introduced 
and also as agitator speed was increased. 


32051 (VTT-TIED—1526-Pt.6) Artificial dewatering of peat: 
Peat production methods for the mechanical dewatering pro- 
cess. Luukkainen, V.M. Technical Research Centre of Finland, 
Espoo (Finland). 1993. 43p. Order Number DE95700200. Source: 
OSTI; NTIS. 

Alternative peat production methods based on so-called artificial 
{mechanical) dewatering have been studied in several countries for 
many decades. In Finland, a research program called the Artificial 
Dewatering of Peat (ADEWA) was carried out at the Technical 
Research Centre of Finland (VTT) during 1988-1992. Several tech- 
niques for wet peat mining were tested at the Combustion and 
Thermal Engineering Laboratory of VTT. In the ADEWA research 
program, a new peat production method, SLURRY-COMP, was de- 
veloped. The method is based, in its optimum form, on a modified 
ridge transporting method (Peco), on slurrying of milled peat from a 
stockpile ridge, pumping of the slurry through pipelines to the 
power plant, and, after chemical pretreatment, dewatering by 
pressing. Feasibility studies on wet milled peat and slurry produc- 
tion as well as pilot scale pumping tests of peat slurries have been 
carried out on the bog and under laboratory conditions. In these 
studies, slurrying of peat and pumping of that slurry have been es- 
tablished as the most viable method for production of raw material 
for the dewatering process. In the rheological studies, the DS- 
contents of the slurries have been 4-7 % on the bog and 5-10 % in 
the laboratory. According to the pressure losses measured in the 
pipes of different sizes (inner diameters 140-400 mm), the optimal 
DS-content of the slurry is about 7-8 % with the most common 
peats in Northern Finland, i.e. Carex (sedge) peat. The mining and 
slurrying technique (determining the particle size), peat type, pipe 
diameter, and flow velocity have a great influence on the flowing 
properties and pressure losses of peat slurry. 
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32052 (AAA-LIEKKI-L94-1-Pt.1, pp. 467-483) Sulphur cap- 


ture in pressurized combustion and gasification conditions. 
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Hupa, M. (Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group); Yrjas, P.; Zevenhoven, R.; lisa, K.; Kuelaots, I. 
Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group. 1994. KTM-LIEKKI2-305. In LIEKK/ 2 - Annual Review 
1994: Project reports. 605p. Order Number DE95700246. Source: 
OSTI; NTIS. 

The project consists of 4 different parts: H2S capture with lime- 
stone and dolomite under pressurized gasification conditions; 
Stabilization of CaS to CaSO,; SO, capture with oil shale ash and 
Limestone and dolomite particle sulphation modelling at elevated 
pressure. Under pressurized gasification conditions, the capture of 
H2S by limestone and dolomite was studied with a pressurized 
thermobalance. The capture of H2S by fully calcined absorbents 
showed to be fast and high conversions (70-85 %) to CaS were 
achieved after 60 minutes of sulphidation. The capture of H2S with 
uncalcined limestone showed to be inefficient and after 2 hours of 
sulphidation, the conversion to CaS was no higher than about 10 
%. However, half-calcined dolomite was proved to be significantly 
more efficient and for the three tested dolomites the conversions 
varied between 60 % and 85 %. The stabilization of CaS to CaSO, 
has been studied with a pressurized thermobalance. The reaction 
was shown to be very sensitive to temperature. Keeping the tem- 
perature under about 430 deg C, the oxidation reaction of a 
sulphided fully calcined dolomite was very slow and conversion of 
CaS to CaSO, was below 10 %, while for a temperature above 
450 deg C the conversion was about 65 %. In cooperation with 
Tallinn Technical University, the possibility of absorbing SO2 with 
calcium rich oil shale ash, has been studied. Both Estonia oil shale 
and Israeli oil shale were tested. Experiments were performed at 
both atmospheric and elevated pressure. To obtain a better under- 
standing of the sulphation process, the results were modelled 
using three models - random pore model, partially sintered spheres 
model and grain-micrograin model, 


32053 (AAA-LIEKKI-L94-1-Pt.2, pp. 649-656) The develop- 
ment of cogasification for coal/biomass and for coal/waste 
mixtures and the reduction of emissions. Kurkela, E. (VTT En- 
ergy, Espoo (Finland). Conversion and Combustion Technology); 
Laatikainen, J.; Staahlberg, P. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. KTM-LIEKKI2-404. 
In LIEKKI 2 - Annual Review 1994: Project reports. 468p. Order 
Number DE95700247. Source: OSTI; NTIS. 

Cogasification of different biomass feedstock and coal are stud- 
ied in the PDU-scale pressurized fluidized-bed gasification test 
facilities of VTT. The aim of the work is to support the development 
of simplified integrated gasification combined-cycle processes by 
providing new information on the gasifier performance, fuel gas 
contaminants and operation problems when biomass fuels are co- 
gasified together with hard coals. The project is part of a large 
APAS Clean Coal Technology Programme of the European Union. 


32054 (ANL/CHM/CP-83909) lon exchange and adsorption 
on low rank coals for liquefaction. Vorres, K.S. Argonne Na- 
tional Lab., IL (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9409168-3: Coal liquefaction and gas conversion contrac- 
tors’ review conference, Pittsburgh, PA (United States), 7-8 Sep 
1994). Order Number DE94018394. Source: OSTI; NTIS; GPO 
Dep. 

The objectives of this program are to study the application of 
catalysts and the catalysis of liquefaction of low rank coals. lon ex- 
change and adsorption techniques are being used or modified to 
incorporate catalytically active metals (Fe, Co, Ni and Mo) in rela- 
tively small (100-2000 ppM) quantities into coal samples. Relative 
oil yields are being determined by PETC and Auburn University 
workers as collaborators to establish the effectiveness of the cata- 
lyst incorporation techniques. It is hoped that these techniques will 
provide highly active forms of the catalyst in low concentrations to 
minimize the need for metals recovery. A two step preparation of 
the coal is used to (1) remove material which both limits oil conver- 
sion and prepares for the addition of exchangeable catalyst, and 
(2) add catalytically active material which enhances the conversion 
of the coal matter to the oil fraction in the processing. 





32055 (CONF-9109141—2) Microbial extraction of sulfur 
from model coal organosulfur compounds. Purdy, R.F. (Missis- 
sippi Univ., University, MS (United States)); Ward, B.; Lepo, J.E. 
Louisiana Tech Univ., Ruston, LA (United States); Mississippi 
Univ., University, MS (United States). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88854. From 3. symposium on biotechnology of coal and 
coal-derived substances; Essen (Germany); 23-24 Sep 1991. Or- 
der Number DE94017160. Source: OSTI; NTIS; GPO Dep. 

Several hundred bacterial cultures isolated from a variety of nat- 
ural sites were screened for their ability to desulfurize the model 
coal organosulfur compounds, dibenzothiophene (DBT) and DBT- 
sulfone. A sulfur-stress assay, in which DBT-sulfone was the only 
bioavailable source of sulfur, was used to screen and select for or- 
ganisms that selectively desulfurized the organic-sulfur substrate. 
Only two new isolates, UMX9 and UMX3, and strain IGTS-8, a 
Rhodococcus rhodochrous provided by the Institute for Gas Tech- 
nology (Chicago, USA.) as a reference culture, would grow on DBT 
or DBT-sulfone as a sole source of sulfur. Under sulfur-stress con- 
ditions, a desulfurized product identified as 2-hydroxybiphenyl 
(2-phenyipheno!l) was detected only for UMX9 and IGTS-8. 
Biodesulfurization activity for all three organisms occurred only for 
growing cultures, and was depressed by free sulfate, although 
more so for UMX3 and IGTS-8 than for UMX9. None of the three 
cultures exhibited good growth on DBT, DBT-sulfone, or 2- 
phenylphenol as sole sources of carbon. Taxonomic studies 
revealed UMX3 to be similar to IGTS-8, whereas UMX9 only exhib- 
ited Rhodococcus-like features. Comparative tests for carbohydrate 
utilization revealed that only UMX9 would grow on glucose, and 
that only IGTS-8 would grow on L-arabinose. Assays of biodesulfu- 
rization activity as a function of temperature or pH revealed further 
differences between UMX9 and UMX3/IGTS-8. Under optimized 
assay conditions for each organism, UMX9 exhibited up to 30% 
greater biodesulfurization activity than did IGTS-8 and UMX3, 
which were similar in activity. 


32056 (CONF-940301-43) The use of thermogravimetric 
analysis to follow the conversion of coal derived resids in the 
resid recycling process. Huang, H.; Calkins, W.H.; Klein, M.T. 
Delaware Univ., Newark, DE (United States). Dept. of Chemical 
Engineering. [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89883. From 207. 
spring national meeting of the American Chemical Society (ACS); 
San Diego, CA (United States); 13-18 Mar 1994. Order Number 
DE94017568. Source: OSTI; NTIS; GPO Dep. 

A critical part of this program has been the development of a 
laboratory scale batch reactor (Short Time Batch Reactor, STBR) 
capable of running liquefactions up to 450C and 2500 psi at well 
defined reaction times from a few seconds to 30 minutes or longer. 
This reactor is simple in design and can be conveniently operated 
in the laboratory. In this STBR equipment, we have made a 
preliminary study of the actual conversion of coal liquefaction non- 
distillable resids to lower boiling, lower molecular weight material 
under conditions closely approximating the direct coal liquefaction 
process. These resid conversion studies required a reasonably 
convenient means of determining the conversion of the resid from 
any particular experiment. For this purpose, we have relied heavily 
upon Thermogravimetric Analysis (TGA) augmented with Gas 
Chromatography and to a lesser extent GC/MS. 


32057 (CONF-940626-3) A review of the efficacy of silicon 
carbide hot gas filters in coal gasification and pressurized flu- 
idized bed combustion environments. Judkins, R.R.; Stinton, 
D.P.; DeVan, J.H. Oak Ridge National Lab., TN (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 339. international 
gas turbine and aeroengine congress and exposition: maintain the 
edge; The Hague (Netherlands); 13-16 Jun 1994. Order Number 
DE94017681. Source: OSTI; NTIS; GPO Dep. 

Reviews of relevant literature and interviews with individuals cog- 
nizant of the state-of-the-art in ceramic filters for hot-gas cleaning 
were conducted. Thermodynamic calculations of the stability of var- 
ious ceramic phases were also made. Based on these calculations, 
reviews, and interviews, conclusions were reached regarding the 
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use of silicon carbide-based ceramics as hot-gas filter media. Argu- 
ments are presented that provide the basis for our conclusion that 
high-purity silicon carbide is a viable material in the integrated coal 
gasification combined cycle (IGCC) and pressurized fluidized-bed 
combustion (PFBC) environments we examined. Clay-bonded ma- 
terials are, we concluded, suspect for these applications, their 
extensive use notwithstanding. Operations data we reviewed fo- 
cused primarily on clay-bonded filters, for which a great deal of 
experience exists. We used the clay-bonded filter experience as a 
point of reference for our review and analysis. 


32058 (CONF-9406131-56) Development of a radio fre- 
quency surface contour mapping system. Buttermore, W.H.; 
Weber, W.H.; Straszheim. Ames Lab., IA (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). From 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting; Morgantown, WV (United States); 21-23 Jun 1994. Order 
Number DE95000001. Source: OSTI; NTIS; GPO Dep. 

A radio-frequency based system is being developed for imaging 
the top surface of the contents of vessels used in coal processes 
including lockhoppers, gasifiers, and mixing chambers. The system 
will be designed to image a minimum of 25 pixels with a depth res- 
olution of +1 inch over ranges of 4 to 30 feet. The system must 
tolerate harsh environments as found in coal gasifiers with temper- 
atures up to 1800 F and pressures up to 600 psig. The system will 
provide both a visual readout of the contour of the upper surface of 
a vessel's contents via a computer monitor and a data interface to 
the process control system. 


32059 (CONF-940813-17) Use of hydropyrolysis-MS to 
probe the hydrocracking of diphenylalkane linkages in the 
solid state. Brown, S.D. (Strathclyde Univ., Glasgow (United King- 
dom). Dept. of Pure and Applied Chemistry); Sirkecioglu, O.; 
Ismail, K.; Andersen, J.; Snape, C.E.; Buchanan, A.C. Ill; Britt, P.F. 
Oak Ridge National Lab., TN (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 208. American Chemical Society national 
meeting; Washington, DC (United States); 21-26 Aug 1994. Order 
Number DE94018127. Source: OSTI; NTIS; INIS; GPO Dep. 

Results have indicated increasing the hydrogen pressure 
reduces the extent of retrogressive chemistry for all the model sub- 
strates investigated. The primary pyrolytic event at high hydrogen 
pressure, as characterized by the evolution of benzene, toluene 
and ethylbenzene/styrene, occurs at virtually the same temperature 
for a given alkane linkage in the different substrates used. The Co 
and Cz linkages investigated are cieaved at ca 50-100°C lower 
than their C; counterparts. The pyrolysis of immobilized diphenyl- 
methane appears to be largely unaffected by the co-attachment of 
tetralin. 


32060 (DOE/MC/10637-94/C0364) Coal ash behavior in re- 
ducing environments. Benson, S.A.; Erickson, T.A.; Brekke, 
D.W.; Folkedahi, B.C.; Tibbetts, J.E.; Nowok, J.W. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. [1994]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-86MC10637. (CONF- 
9406131-—16: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE95000573. Source: OSTI; NTIS; 
GPO Dep. 

This project is a four-year program designed to investigate the 
transformations and properties of coal ash in reducing environment 
systems. This project is currently midway through its third year. 
The work to date has emphasized four areas of research: (1) the 
development of quantitative techniques to analyze reduced 
species, (2) the production of gasification-type samples under 
closely controlled conditions, (3) the systematic gasification of spe- 
cific coals to produce information about their partitioning during 
gasification, and (4) the study of the physical properties of ashes 
and slags under reducing atmospheres. The project is organized 
into three tasks which provide a strong foundation for the project. 
Task 1, Analytical Methods Development, has concentrated on the 
special needs of analyzing samples produced under a reducing at- 
mosphere as opposed to the more often studied combustion 
systems. Task 2, Inorganic Partitioning and Ash Deposition, has fo- 
cused on the production of gasification-type samples under closely 
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controlled conditions for the study of inorganic partitioning that may 
lead to deposition. Task 3, Ash and Slag Physical Properties, has 
made large gains in the areas of sintering and strength develop- 
ment of coal ashes under reducing atmospheres for the evaluation 
of deposition problems. Results are presented for all three tasks. 


32061 (DOE/MC/21023-94/C0355) Westinghouse advanced 
particle filter system. Lippert, T.E.; Bruck, GJ.; Sanjana, Z.N.; 
Newby, R.A. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC21023. (CONF-9406131-7: Coal-fired power systems: 
advances in |GCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000569. 
Source: OSTI; NTIS; GPO Dep. 

Integrated Gasification Combined Cycles (IGCC) and Pressur- 
ized Fluidized Bed Combustion (PFBC) are being developed and 
demonstrated for commercial, power generation application. Hot 
gas particulate filters are key components for the successful imple- 
mentation of IGCC and PFBC in power generation gas turbine 
cycles. The objective of this work is to develop and qualify through 
analysis and testing a practical hot gas ceramic barrier filter sys- 
tem that meets the performance and operational requirements of 
PFBC and IGCC systems. This paper updates the assessment of 
the Westinghouse hot gas filter design based on ongoing testing 
and analysis. Results are summarized from recent computational 
fluid dynamics modeling of the plenum flow during back pulse, 
analysis of candle stressing under cleaning and process transient 


conditions and testing and analysis to evaluate potential flow in- 
duced candle vibration. 


32062 (DOE/MC/23170-—94/C0360) Integrated operation of a 
pressurized gasifier, hot gas desulfurization system and tur- 
bine simulator. Bevan, S.; Najewicz, D.; Gal, E.; Furman, A.H.; 
Ayala, R.; Feitelberg, A. General Electric Co., Lebanon, PA (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC23170. (CONF- 
9406131-20: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE95000549. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of the General Electric Hot Gas Cleanup 
(HGCU) Program is to develop a commercially viable technology to 
remove sulfur, particulates, and halogens from a high-temperature 
fuel gas stream using a moving bed, regenerable mixed metal 
oxide sorbent based process. This technology will ultimately be in- 
corporated into advanced Integrated Gasification Combined Cycle 
(IGCC) power generation systems. The objectives of the turbine 
simulator testing are (1) to demonstrate the suitability of fuel gas 
processed by the HGCU system for use in state-of-the-art gas tur- 
bines firing at F conditions (2,350 F rotor inlet temperature) and (2) 
to quantify the combustion characteristics and emissions of such a 
combustor. Testing of the GE HGCU system has been underway 
since December 1990. The two most recent tests, Test 5 and Test 
6, represent the latest advancements in regenerator configuration, 
type of sorbent, and chioride control systems. Test 5 was based on 
the use of zinc titanate sorbent and included a revised regenerator 
configuration and a sodium bicarbonate injection system for chio- 
ride control. Test 6 incorporated the use of Z-Sorb, a chloride 
guard in the regenerator recycle loop, and further modifications to 
the regenerator internal configuration. This report describes the test 
conditions in detail and discusses the test results. 


32063 (DOE/MC/24116-3848) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, April-June 1994. 
O’Neal, G.W. Coal Technology Corp., Bristol, VA (United States). 
Jul 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC24116. Order Number 
DE94012280. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to develop an advanced 
continuous mild gasification process and product upgrading pro- 
cesses which will be capable of eventual commercialization. The 
program consists of four tasks. Task 1 is a literature survey of mild 
gasification processes and product upgrading methods and also a 
market assessment of markets for mild gasification products. 
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Based on the literature survey, a mild gasification process and 
char upgrading method will be identified for further development. 
Task 2 is a bench-scale investigation of mild gasification to gener- 
ate design data for a larger scale reactor. Task 3 is a bench-scale 
study of char upgrading to value added products. Task 4 is being 
implemented by building and operating a 1000-pound per hour 
demonstration facility. Task 4 also includes a technical and eco- 
nomic evaluation based on the performance of the mild gasification 
demonstration facility. Installation of a continuous coke pilot plant 
started in the second quarter of 1994. Ten of 14 major components 
have been set. The remaining four are on order. Startup is sched- 
uled for late September 1994. Eight test runs were completed in 
the continuous mild gasification unit (CMGU). These were short 
test runs to evaluate repair work or to demonstrate the PDU. Ef- 
forts continued to obtain financing for a commercial unit. 


32064 (DOE/MC/25003-94/C0384) Development of sorbents 
for high-temperature desulfurization in moving-bed systems. 
Ayala, R.E. (General Electric Co., Schenectady, NY (United 
States). Corporate Research and Development Center); Chuck, T.; 
Gal, E.; Gupta, R.P. General Electric Co., Schenectady, NY 
(United States). Corporate Research and Development Center. 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC25003. (CONF-9406131-36: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000651. Source: OSTI; NTIS; GPO Dep. 

The objective of the option 3 program within this contract is to 
develop chemically reactive and mechanically durable mixed-metal 
oxide sorbent formulations that are suitable for moving-bed, high- 
temperature, desulfurization of coal gas. One optimum formulation 
will be evaluated in a pressurized 50-cycle bench-scale test. Work 
on zinc titanate formulations was initiated under the option 2 pro- 
gram and is continued under the present option 3 program along 
with testing of other mixed-metal oxides. One of the major limita- 
tions for large-scale use of mixed-metal oxides is the observed 
weakening and physical deterioration of the pellet and spalling dur- 
ing repetitive use in cycles of absorption and regeneration. A need 
exists to determine best operating conditions that minimize sulfate 
formation and prevent mechanical degradation. Results from mate- 
rials tests on 5 zinc-based sorbents are given. 


32065 (DOE/MC/25006-—94/C0386) Fluidization studies us- 
ing Phillips Z-SORB sorbent. Gangwal, S.K.; Gupta, R.P.; Khare, 
G.P.; Delzer, G.A.; Kubicek, D.H. Research Triangle Inst., Re- 
search Triangle Park, NC (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25006. (CONF-9406131-47: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000667. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to determine the long-term 
chemical reactivity and mechanical durability of a fluidized version 
of Phillips Petroleum Company’s proprietary Z-SORB sorbent for 
the desulfurization of coal-derived gases in a high-pressure (20 
atm) fluidized-bed reactor under simulated U-Gas conditions and at 
a moderate operating temperature of 538 degrees C. 


32066 (DOE/MC/25140-—94/C0350) Transport reactor devel- 
opment status. Rush, R.E.; Fankhanel, M.O.; Campbell, W.M. 
Southern Co. Services, Inc., Birmingham, AL (United States); Kel- 
logg (M.W.) Co., Houston, TX (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC25140. (CONF-9406131-—44: Coal-fired power 
systems: advances in |GCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000445. Source: OSTI; NTIS; GPO Dep. 

This project is part of METC’s Power Systems Development Fa- 
cility (PSDF) located at Wilsonville, Alabama. The primary objective 
of the Advanced Gasifier module is to produce vitiated gases for 
intermediate-term testing of Particulate Control Devices (PCDs). 
The Transport reactor potentially allows particle size distribution, 
solids loading, and particulate characteristics in the off-gas stream 
to be varied in a number of ways. Particulates in the hot gases from 
the Transport reactor will be removed in the PCDs. Two PCDs will 
be initially installed in the module; one a ceramic candle filter, the 





other a granular bed filter. After testing of the initial PCDs they will 
be removed and replaced with PCDs supplied by other vendors. A 
secondary objective is to verify the performance of a Transport re- 
actor for use in advanced Integrated Gasification Combined Cycle 
(IGCC), Integrated Gasification Fuel Cell (IG-FC), and Pressurized 
Combustion Combined Cycle (PCCC) power generation units. This 
paper discusses the development of the Transport reactor design 
from bench-scale testing through pilot-scale testing to design of the 
Process Development Unit (PDU-scale) facility at Wilsonville. 


32067 (DOE/MC/26038-3823) Facilitated transport ceramic 
membranes for high-temperature gas cleanup: Final report, 
February 1990—April 1994. Quinn, R.; Minford, E.; Damle, A.S.; 
Gangwal, S.K.; Hart, B.A. Air Products and Chemicals, Inc., Allen- 
town, PA (United States). Apr 1994. 190p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-90MC26038. 
Order Number DE94012257. Source: OSTI; NTIS; GPO Dep. 

The objective of this program was to demonstrate the feasibility 
of developing high temperature, high pressure, facilitated transport 
ceramic membranes to control gaseous contaminants in Integrated 
Gasification Combined Cycle (IGCC) power generation systems. 
Meeting this objective requires that the contaminant gas H2S be 
removed from an IGCC gas mixture without a substantial loss of 
the other gaseous components, specifically H2 and CH,. As de- 
scribed above this requires consideration of other, nonconventional 
types of membranes. The solution evaluated in this program in- 
volved the use of facilitated transport membranes consisting of 
molten mixtures of alkali and alkaline earth carbonate salts immobi- 
lized in a microporous ceramic support. To accomplish this 
objective, Air Products and Chemicals, Inc., Golden Technologies 
Company Inc., and Research Triangle Institute worked together to 
develop and test high temperature facilitated membranes for the 
removal of H2S from IGCC gas mixtures. Three basic experimental 
activities were pursued: (1) evaluation of the H2S chemistry of a 
variety of alkali and alkaline earth carbonate salt mixtures; (2) de- 
velopment of microporous ceramic materials which were chemically 
and physically compatible with molten carbonate salt mixtures un- 


der IGCC conditions and which could function as a host to support 
a molten carbonate mixture and; (3) fabrication of molten carbon- 
ate/ceramic immobilized liquid membranes and evaluation of these 
membranes under conditions approximating those found in the in- 
tended application. Results of these activities are presented. 


32068 (DOE/MC/26042-94/C0382) Tidd PFBC hot gas filter 
operating experience: July 1993—April 1994. Mudd, M.J.; Hoff- 
man, J.D. Ohio Power Co., Columbus, OH (United States). [1994]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC26042. (CONF-9406131-34: Coail-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000653. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to evaluate the design and ob- 
tain operating experience for up to two Advanced Particle filter 
(APF) systems through long-term testing on a slipstream at Ohio 
Power Company's Tidd Pressurized Fiuidized Bed Combustion 
(PFBC) Demonstration Plant. Performance and reliability of 
commercial-scale filter modules will be monitored to aid in assess- 
ment of the readiness and economic viability of this technology for 
commercial PFBC applications. Operating conditions, performance 


of the filter, and post-operation inspection results are discussed for 
Test Runs 5 through 18. 


32069 (DOE/MC/26042-94/C0383) Karhula hot gas cleanup 
test results. Lippert, T.E. (Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Technology Center); Bruck, G.J.; 
Isaksson, J. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
89MC26042. (CONF-9406131-35: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000652. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop a practical hot gas filter 
design that meets the performance and operational requirements of 
pressurized fluidized bed combustion—bubbling bed, circulating bed 
and second generation—applications. The Westinghouse hot gas 
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candle filter system is currently installed in the Ahlstrom Pyropower 
10 MW (thermal) pressurized circulating fluidized bed combustor 
(PCFB) test facility located in Karhula, Finland. The overall objec- 
tive of the testing is to evaluate the filter design and operating 
reliability for selection and implementation into the Midwest Power 
DMEC-1 PCFB 150 MW(e) repowering project (Clean Coal Ill Se- 
lection). During 1,026 hours of operation represented by Test 
Segment 2 and current testing in Test Segment 3, the filter unit 
and test facility has performed very well and operated without ma- 
jor equipment failures. The filter has demonstrated stable pressure 
drop and has operated without candle failure. Tables summarize 
the filter operating parameters during these tests. 


32070 (DOE/MC/26042-3903) PFBC HGCU Test Facility 
technical progress report second quarter, CY 1994. Mudd, M.J. 
American Electric Power Service Corp., Columbus, OH (United 
States). Jul 1994. 273p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-89MC26042. Order Number 
DE95001323. Source: OSTI; NTIS; GPO Dep. 

This is the nineteenth Technical Progress Report submitted to 
the Department of Energy (DOE) in connection with the coopera- 
tive agreement between the DOE and Ohio Power Company for 
the Tidd PFBC Hot Gas Clean Up Test Facility. During this quarter, 
the Tidd Hot Gas Clean Up System operated for 444 continuous 
hours (including 15 hours at the end of the first quarter) during Test 
Run 18. The system was shut down on April 18, 1994, and re- 
mained out of service for the remainder of the quarter. Highlights 
of this period are summarized below: operated HGCU for 444 con- 
tinuous hours which was the longest run so far in 1994; completed 
Hazardous Air Pollutant testing; inspected Advanced Particle Filter 
(APF) following testing and found 28 broken filter candles; cleaned 
and reassembled the APF without the inner rows of candles in the 
upper and middie plenums since ash bridging between these 
candies and the center support pipe caused the candle failures; in- 
stalled 30 new filter candies of different materials for testing in the 
APF; and installed additional air piping and valves to permit the pri- 


mary cyclone to be totally spoiled in service and thereby direct all 
of the ash into the filter. 


32071 (DOE/MC/26239-94/C0376) Results of patch tests. 
Pontius, D.H. Southern Research Inst., Birmingham, AL (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26239. (CONF-9406131-33: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000655. Source: OSTI; NTIS; GPO Dep. 

The objectives of this work were to construct, install, and operate 
a patch testing unit on a hot gas stream at a coal-fired fluidized-bed 
boiler. A 2,000-hour patch test was conducted on ceramic disks of 
materials used in the fabrication of ceramic candles and ceramic 
cross-flow filters. The primary issues addressed in these tests were 
the long-term physical, thermal, and chemical stability of the 
ceramic materials; long-term pressure drop and filtration character- 
istics of the ceramic filters; potential for irreversible blinding of filter 
elements; and long-term performance and reliability of auxiliary 
hardware, such as the tube sheet and pulse-cleaning systems. Re- 
sults on three samples, or patches, 10 cm in diameter are given. 


32072 (DOE/MC/26288-94/C0359) MTCI acoustic agglomer- 
ation particulate control. Chandran, R.R. (Manufacturing and 
Technology Conversion International, Inc., Columbia, MD (United 
States)); Mansour, M.N.; Scaroni, A.W.; Koopmann, G.H.; Loth, 
J.L. Manufacturing and Technology Conversion International, Inc., 
Columbia, MD (United States). [1994]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26288. 
(CONF-9406131-—14: Coal-fired power systems: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 21- 
23 Jun 1994). Order Number DE95000575. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this project is to demonstrate pulse com- 
bination induced acoustic enhancement of coal ash agglomeration 
and sulfur capture at conditions typical of direct coal-fired turbines 
and PFBC hot gas cleanup. MTCI has developed an advanced 
compact pulse combustor island for direct coal-firing in combustion 
gas turbines. This combustor island comprises a coal-fired pulse 
combustor, a combined ash agglomeration and sulfur capture 
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chamber (CAASCC), and a hot cyclone. In the MTC! proprietary 
approach, the pulse combustion-induced high intensity sound 
waves improve sulfur capture efficiency and ash agglomeration. 
The resulting agglomerates allow the use of commercial cyclones 
and achieve very high particulate collection efficiency. In the MTCI 
proprietary approach, sorbent particles are injected into a gas 
stream subjected to an intense acoustic field. The acoustic field 
serves to improve sulfur capture efficiency by enhancing both gas 
film and intra-particle mass transfer rates. In addition, the sorbent 
particles act as dynamic filter foci, providing a high density of stag- 
nant agglomerating centers for trapping the finer entrained (in the 
oscillating flow field) fly ash fractions. A team has been formed 
with MTCI as the prime contractor and Penn State University and 
West Virginia University as subcontractors to MTCI. MTCI is focus- 
ing on hardware development and system demonstration, PSU is 
investigating and modeling acoustic agglomeration and sulfur cap- 
ture, and WVU is studying aerovalve fluid dynamics. Results are 
presented from all three studies. 


32073 (DOE/MC/26288-3886) Sonic enhanced ash agglom- 
eration and sulfur capture: Technical progress report, April 
1994—June 1994. Manufacturing and Technology Conversion Inter- 
national, inc., Columbia, MD (United States). [1994]. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26288. (MTCI-10038-20). Order Number 
DE95001142. Source: OSTI; NTIS; GPO Dep. 

The goal of the program is to support the DOE mission in devel- 
oping coal-fired combustion gas turbines. In particular, the MTCl 
proprietary process for bimodal ash agglomeration and simultane- 
ous sulfur capture will be evaluated and developed. The technology 
embodiment of the invention provides for the use of standard grind, 
moderately beneficiated coal and WEM for firing the gas turbine 
with efficient sulfur capture and particulate emission control up- 
stream of the turbine. The process also accommodates injection of 
alkali gettering material if necessary. This is aimed at utilization of 
relatively inexpensive coal fuels, thus realizing the primary benefit 
being sought by direct firing of coal in such gas turbine systems. 
The proposed technology provides for practical, reliable, and capi- 
tal (and O&M) cost-effective means of protection for the gas turbine 
from impurities in the coal combustor effluent. During this period, 
shakedown testing continued with the combustor performing as an- 
ticipated in all tests conducted. However, other portions of the 
system, the coal feeder and isokinetic sampling for representative 
samples for analysis, resulted in premature termination of some of 
the shakedown tests. Modifications and repairs to these balance of 
plant and analytic components were completed and a series of 
shakedown tests were completed toward the end of the quarter. 


32074 (DOE/MC/26372-94/C0368) Development of hollow 
fiber catalytic membrane reactors for high temperature gas 
cleanup. Ma, Y.H.; Moser, W.R.; Pien, S.; Shelekhin, A.B. 
Worcester Polytechnic Inst., MA (United States). Dept. of Chemical 
Engineering. [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26372. (CONF- 
9406131-18: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE95000548. Source: OSTI; NTIS; 
GPO Dep. 

The technology employed in the Integrated Gasification Com- 
bined Cycle (IGCC) permits burning coals with a wide range of 
sulfur concentrations. Emissions from the process should be re- 
duced by an order of magnitude below stringent federal air quality 
regulations for coal-fired plants. The maximum thermal efficiency of 
this type of process can be achieved by removing sulfur and partic- 
ulates from the high temperature gas. The objective of this project 
was to develop economically and technically viable catalytic mem- 
brane reactors for high temperature, high pressure gaseous 
contaminant control in |GCC systems. These catalytic membrane 
reactors were used to decompose H2S and separate the reaction 
products. The reactors were designed to operate in the hostile pro- 
cess environment of the IGCC systems, and at temperatures 
ranging from 500 to 1,000. Feasibility of the membrane reactor 
process for decomposition of hydrogen sulfide was demonstrated; 
permeability and selectivity of molecular-sieve and Vycor glass 
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membranes were studied at temperatures up to 1,000 C; experi- 
mental study of hydrogen sulfide in the membrane reactor was 
completed; and a generalized mathematical model was developed 
for the simulation of the high temperature membrane reactor. 


32075 (DOE/MC/27226—-94/C0395) Development of biologi- 
cal coal gasification (MicGAS Process). Walia, D.S.; Srivastava, 
K.C. ARCTECH, Inc., Chantilly, VA (United States). [1994]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. (CONF-9406131-—23: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000617. Source: OSTI; NTIS; GPO Dep. 

The overall goal of the project is to develop an advanced, clean 
coal biogasification (MicGAS) Process. The objectives of the re- 
search during FY 1993-94 were to: (1) enhance kinetics of 
methane production (biogasification, biomethanation) from Texas 
lignite (TxL) by the Mic-1 consortium isolated and developed at 
ARCTECH, (2) increase coal solids loading, (3) optimize medium 
composition, and (4) reduce retention time. A closer analysis of the 
results described here indicate that biomethanation of TxL at >5% 
solids loading is feasible through appropriate development of nutri- 
ent medium and further adaptation of the microorganisms involved 
in this process. Further understanding of the inhibitory factors and 
some biochemical manipulations to overcome those inhibitions will 
hasten the process considerably. Results are discussed on the fol- 
lowing: products of biomethanation and enhance of methane 
production including: bacterial adaptation; effect of nutrient amend- 
ment substitutes; effects of solids loading; effect of initial pH of the 
culture medium; effect of hydrogen donors and carbon balance. 


32076 (DOE/MC/27226-3905) Development of biological 
coal gasification (MicGAS process): 16th Quarterly report. 
ARCTECH, Inc., Chantilly, VA (United States). 3 Aug 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. Order Number DE95001140. Source: 
OSTI; NTIS; GPO Dep. 

Work this quarter was on Task 2, Enhancement of methane pro- 
duction. Results are presented on the following subtasks: Bacterial 
strain improvement; Addition of co-substrates; and Low cost 
nutrient amendment. Studies have resulted in the following combi- 
nations D (KS14RM5K8) and G (KSO4RM4K4) were found to be 
the most promising for converting propionate and butyrate to ac- 
etate (main precursor for CH, production); Highest CH, production 
was obtained from combination G; In the experimental vials con- 
taining 5% TxL (Texas lignite) and 0.2% SNTM supplemented with 
sodium citrate and/or methanol, highest CH, production was ob- 
tained in the group containing 5% TxL and 0.5% MeOH; Addition 
of organic nitrogen and hydrogen donors enhances biogasification 
of TxL; The addition of citrate and MeOH increases significantly 
the amount of acetate during the first 14 to 20 days, and after that 
the acetate was converted into CH,; Significant amount of propi- 
onate was produced in the presence of 0.5% methanol; and The 
data from laboratory scale reactors can be scaled up on bench 
scale upflow fluidized bed reactors. 


32077 


(DOE/MC/27259-94/C0358) Westinghouse standleg 
moving granular bed filter development program. Newby, R.A.; 
Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. Westinghouse Electric 
Corp., Pittsburgh, PA (United States). Science and Technology Cen- 


ter. [1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-91MC27259. (CONF-9406131-17: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000571. Source: OSTI; NTIS; GPO Dep. 

Advanced, coal-based, power plants, such as IGCC and 
Advanced-PFBC, are currently nearing commercial demonstration. 
These power plant technologies require hot gas filtration as part of 
their gas cleaning trains. Ceramic barrier filters are the major filter 
candidates being developed for these hot gas cleaning applica- 
tions. While ceramic barrier filters achieve high levels of particle 
removal, there are concerns for their reliability and operability. An 
alternative hot gas filtration technology is the moving granular bed 
filter. These systems are at a lower state of development than ce- 
ramic barrier filters, and their effectiveness as filters is still in 





question. Their apparent attributes, result from their much less se- 
vere mechanical design and materials constraints, and the potential 
for more reliable, failure-free particle removal operation. The stand- 
leg moving granular-bed filter (SMGBF) system, is a compact unit 
that uses cocurrent gas-pellet contacting in an arrangement that 
greatly simplifies and enhances the distribution of dirty, process 
gas to the moving bed and allows effective disengagement of clean 
gas from the moving bed. This paper describes the equipment and 
process test results. 


32078 (DOE/MC/27339-3842) ENCOAL mild coal gasifice- 
tion project: Annual report. Encoal Corp., Gillette, WY (United 
States). Oct 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC27339. Order Number 
DE94012274. Source: OSTI; NTIS; GPO Dep. 

This document is the combination of the fourth quarter report 
(July-September 1993) and the 1993 annual report for the EN- 
COAL project. The following pages include the background and 
process description for the project, brief summaries of the accom- 
plishments for the first three quarters, and a detailed fourth quarter 
report. Its purpose is to convey the accomplishments and current 
progress of the project. ENCOAL Corporation, has completed the 
construction of a mild gasification demonstration plant at Triton 
Coal Company's Buckskin Mine near Gillette, Wyoming. The pro- 
cess, using Liquids From Coal (LFC) technology developed by 
SMC and SGI International, utilizes low-sulfur Powder River Basin 
coal to produce two new fuels, Process Derived Fuel (PDF) and 
Coal Derived Liquids (CDL). ENCOAL submitted an application to 
the US Department of Energy (DOE) in August 1989, soliciting joint 
funding of the project in the third round of the Clean Coal Technol- 
ogy Program. The project was selected by DOE in December, 
1989 and the Cooperative Agreement approved in September, 
1990. Construction, commissioning, and start-up of the ENCOAL 
mild coal gasification facility was completed in June of 1992, and 
the project is currently in the operations phase. Some plant modifi- 
cations have been required and are discussed in this report. 


32079 (DOE/MC/27391—3836) Scale-up of mild gasification 
to a process development unit: Quarterly report, November 
1993—February 1994. Campbell, J.A.L.; Carty, R.H.; Foster, H. 
Kerr-McGee Coal Corp., Oklahoma City, OK (United States). May 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC21-92MC27391. Order Number DE94012269. 
Source: OSTI; NTIS; GPO Dep. 

The work performed during the ninth quarterly reporting period 
(November 21, 1993 through February 20, 1994) is presented in 
this report. The overall objective of this project is to develop the 
IGT Mid-Gasification MILDGAS) process for near-term commercial- 
ization. The specific objectives of the program are to: design, 
construct, and operate a 24-tons/day adiabatic process develop- 
ment unit (PDU) to obtain process performance data suitable for 
further design scaleup; obtain large batches of coal-derived co- 
products for industrial evaluation; prepare a detailed design of a 
demonstration unit; and develop technical and economic plans for 
commercialization of the MILDGAS process. The project team that 
is performing the initial phases of the PDU development are: Kerr- 
McGee Coal Corporation (K-M Coal), the Institute of Gas 
Technology (IGT), Bechtel Corporation (Bechtel), and Southern Illi- 
nois University at Carbondale (SIUC). The MILDGAS process is a 
continuous closed system for producing liquid and solid (char) co- 
products at mild operating conditions up to 50 psig and 1300F. It is 
capable of processing a wide range of both eastern caking and 
western noncaking coals. The 1 tor/hr PDU facility that is to be 
constructed is comprised of a 2.5-ft ID adiabatic gasifier for the 
production of gases, coal liquids, and char; a three-stage conden- 
sation train to condense and store the liquid products; and coal 
feeding and char handling equipment. The facility will also incorpo- 
rate support equipment for environmentally acceptable disposal of 
process waste. A Finding of No Significant Impact (FONSI) was 
obtained on our NEPA submittal on February 10, 1994, allowing us 
to proceed with the project. The permitting documentation for the 
authority to construct was submitted to the Illinois EPA this quarter. 
Work to finalize the process design and obtain updated bids on the 
PDU was begun after the FONSI! was obtained. 
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32080 (DOE/MC/27423-94/C0357) Mult-contaminant cor- 
trol granular-bed filter. Wilson, K.B.; Haas, J.C.; Olivo, C.A. 
Cobustion Power Co., Inc., Oakland, CA (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27423. (CONF-9406131-8: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000570. Source: OSTI; NTIS; GPO Dep. 

The objective of this phase of the Moving Granular Bed Filter 
(GBF) Development Program is to develop a GBF for the control of 
particulates and other contaminants found in high pressure and 
high temperature coal-derived gas streams. The filter should be 
able to remove particulates and one or more contaminants such as 
sulfur compounds, nitrogen compounds, alkali compounds, halo- 
genated compounds, heavy metals and tars. The multi-contaminant 
control granular bed filter should be applicable to reducing and/or 
oxidizing conditions. This paper discusses limestone for sulfur con- 
trol; clay for alkali control; trace metal control; filter media 
preparation, characterization, and evaluation; pilot scale testing; 
and cost estimate for production GBF multi-contaminant filter 
medium. 


32081 (DOE/MC/27423-3871) Moving granular-bed filter 
development program, Option Ill: Development of moving 
granular-bed filter technology for multi-contaminant control: 
Task 14: Test plan; Topical report. Haas, J.C.; Olivo, C.A.; Wil- 
son, K.B. Cobustion Power Co., Inc., Oakland, CA (United States). 
Apr 1994. 88p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-90MC27423. Order Number 
DE94012296. Source: OSTI; NTIS; GPO Dep. 

An experimental test plan has been prepared for DOE/METC 
review and approval to develop a filter media suitable for multi- 
contaminant control in granular-bed filter (GBF) applications. The 
plan includes identification, development, and demonstration of 
methods for enhanced media morphology, chemical reactivity, and 
mechanical strength. The test plan includes media preparation 
methods, physical and chemical characterization methods for fresh 
and reacted media, media evaluation criteria, details of test and 
analytical equipment, and test matrix of the proposed media test- 
ing. A fitter media composed of agglomerated limestone and clay 
was determined to be the best candidate for multi-contaminate 
control in GBF operation. The combined limestone/clay agglomer- 
ate has the potential to remove sulfur and alkali species, in 
addition to particulate, and possibly halogens and trace heavy met- 
als from coal process streams. 


32082 (DOE/MC/28053-94/C0367) Thermal/chemical degra- 
dation of inorganic membrane materials. Krishnan, G.N.; 
Sanjurjo, A.; Damle, A.S.; Wood, B.J.; Lau, K.H. SRI International, 
Menlo Park, CA (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC28053. (CONF-9406131-24: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000547. 
Source: OSTI; NTIS; GPO Dep. 

The overall objective of this program is to evaluate the long-term 
thermal and chemical degradation of inorganic membranes that are 
being developed to separate gaseous products produced by the 
gasification or combustion of coal in fixed-, fluidized-, and 
entrained-bed gasifiers, direct coal-fired turbines, and pressurized- 
fluidized-bed combustors. Specific objectives of this program are to 
(1) quantify the extent of the degradation process for the three 
most detrimental mechanisms by performing laboratory-scale ex- 
periments, and (2) develop a predictive model for membrane 
degradation under operating conditions. At present, no inorganic 
membranes are commercially available for application in the high- 
temperature, high-pressure (HTHP) gas environments encountered 
in integrated gasification combined cycle (IGCC), pressurized flu- 
idized bed combustion (PFBC), and direct coal fired turbine (DCFT) 
applications. Most of the inorganic membrane development efforts 
have focused on hydrogen separation membranes which may be 
used in an IGCC system for maximizing hydrogen production from 
coal gas or to remove H2S and NHg3 contaminants via thermal or 
catalytic decomposition of these contaminants. The candidate inor- 
ganic membranes may be grouped as follows: dense metallic 


ERA Vol. 19, No. 12 9 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


membranes; silica based membranes; alumina based membranes; 
and carbon based membranes. Results are reported for membrane 
characterization done so far. 


32083 (DOE/MC/30010—94/C0361) Slipstream testing of the 
Direct Sulfur Recovery Process. Gangwal, S.K. (Research Trian- 
gle Inst., Research Triangle Park, NC (United States)); Portzer, 
J.W.; Howe, G.B.; Chen, D.H.; McMillian, M.H. Research Triangle 
Inst., Research Triangle Park, NC (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC30010. (CONF-9406131-21: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000550. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to continue further development of 
the zinc titanate fluidized-bed desulfurization (ZTFBD) and the Di- 
rect Sulfur Recovery Process (DSRP) technologies for hot gas 
cleanup in integrated gasification combined cycle (IGCC) power 
generating systems. There are three main goals of this project: de- 
velopment of an integrated, skid-mounted, bench-scale ZTFBD/ 
DSRP reactor system; testing the integrated system over an ex- 
tended period with a slipstream of coal gas from an operating 
gasifier to quantify the degradation in performance, if any, caused 
by the trace contaminants present in coal gas (including heavy 
metals, chlorides, fluorides, and ammonia); and design, fabrication, 
and commissioning of a larger, pilot-plant scale DSRP reactor sys- 
tem capable of operating on a six-fold volume of gas greater than 
the reactors used in the bench-scale field tests. The results so far 
on the first phase are limited to design and construction of the test 
apparatus. This report describes DSRP technology and equipment 
that will be used to test it. 


32084 (DOE/MC/30010-3914) Bench-scale demonstration 
of hot-gas desulfurization technology: Quarterly technical 
progress report, April 1, 1994—June 30, 1994. Research Triangle 
Inst., Research Triangle Park, NC (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC30010. Order Number DE95001481. Source: 
OSTI; NTIS; GPO Dep. 

Hot-gas desulfurization research utilizing regenerable mixed- 
metal oxide sorbents which can reduce the sulfur in coal gas to 
less than 20 ppMv and can be regenerated in a cyclic manner with 
air for multicycle operation is described. Zinc titanate (Zn2TiO, or 
ZnTiO3), formed by a solid-state reaction of zinc oxide (ZnO) and 
titanium dioxide (TiOz), is currently one of the leading sorbents. 
Overall chemical reactions with Zn2TiO, during the desulfurization 
(sulfidation)-regeneration cycle are shown below:  Sulfidation: 
Zn2TiO4g + 2ZH2S — 2ZnS + TiO2 + 2H2O and Regeneration: 2ZnS 
+ TiOs + 302 — ZneTiIO4 + 2502. The goal of this project is to 
continue further development of the zinc titanate desulfurization 
and Direct Sulfur Recovery (DSRP) technologies by: Scaling UP 
the zinc titanate reactor system; developing an integrated skid- 
mounted zinc titanate desulfurization-DSRP reactor system; testing 
the integrated system over an extended period with real coal-gas 
from an operating gasifier to quantify the degradative effect, if any, 
of the trace contaminants present in coal gas; developing an engi- 
neering database suitable for system scaleup; and designing, 
fabricating and commissioning a larger DSRP reactor system capa- 
ble of operating on a six-fold greater volume of gas than the DSRP 
reactor used in the bench-scale field test. 


32085 (DOE/METC-—94/1008-Vol.2) Proceedings of the coal- 
fired power systems 94: Advances in IGCC and PFBC review 
meeting: Volume 2. McDaniel, H.M.; Staubly, R.K.; Venkatara- 
man, V.K. (eds.). Department of Energy, Morgantown, WV (United 
States). Morgantown Energy Technology Center. Jun 1994. 262p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9406131—Vol.2: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE94012253. Source: OSTI; NTIS; 
GPO Dep. 

The Coal-Fired Power Systems 94 — Advances in IGCC and 
PFBC Review Meeting was held June 21-23, 1994, at the Morgan- 
town Energy Center (METC) in Morgantown, West Virginia. This 
Meeting was sponsored and hosted by METC, the Office of Fossil 
Energy, and the US Department of Energy (DOE). METC annually 
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sponsors this conference for energy executives, engineers, scien- 
tists, and other interested parties to review the results of research 
and development projects; to discuss the status of advanced coal- 
fired power systems and future plans with the industrial contractors; 
and to discuss cooperative industrial-government research opportu- 
nities with METC’s in-house engineers and scientists. Presentations 
included industrial contractor and METC in-house technology 
developments related to the production of power via coal-fired Inte- 
grated Gasification Combined Cycle (IGCC) and Pressurized 
Fluidized Bed Combustion (PFBC) systems, the summary status of 
clean coal technologies, and developments and advancements in 
advanced technology subsystems, such as hot gas cleanup. A 
keynote speaker and other representatives from the electric power 
industry also gave their assessment of advanced power systems. 
This meeting contained 11 formal sessions and one poster session, 
and included 52 presentations and 24 poster presentations. Volume 
Il contains papers presented at the following sessions: filter tech- 
nology issues; hazardous air pollutants; sorbents and solid wastes; 
and membranes. Selected papers have been processed separately 
for inclusion in the Energy Science and Technology Database. 


32086 (DOE/METC/C—94/7142) METC fluid-bed hot-gas 
desulfurization PDU. Bissett, LA. USDOE Morgantown Energy 
Technology Center, WV (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-9406131-26: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000580. Source: OSTI; NTIS; GPO Dep. 

METC is constructing an on-site, hot-gas desulfurization (HGD) 
process development unit (PDU) to support the US Department of 
Energy's (DOE's) Integrated Gasification Combined Cycle (IGCC) 
power systems program. With industrial participation, this PDU will 
be used for the further development of fluid-bed and transport re- 
actor HGD configurations. The fluid-bed absorber and regenerator 
in the PDU were designed to operate in a turbulent as well as a 
bubbling regime. In addition, when encouraging results from a 
small-scale transport reactor unit became known, the decision was 
made to incorporate transport reactor provisions on both the sulfi- 
dation and regeneration sides of the PDU. With completion of 
National Environmental Policy Act (NEPA) documentation require- 
ments, the preliminary process and equipment design, and the 
April groundbreaking to prepare the project site, the project is now 
proceeding at a faster, more visible pace. Equipment installation 
should be completed in about 2 years. This report describes the 
project. 


32087 (DOE/METC/C-—94/7145) Characterization and fixed- 
bed testing of a nickel-based hot gas desulfurization sorbent. 
Gasper-Galvin, L.D. (USDOE Morgantown Energy Technology 
Center, WV (United States)); Swisher, J.H.; Hammerbeck, K. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-9406131-27: Coal-fired power systems: advances 
in IGCC and PFBC review meeting, Morgantown, WV (United 
States), 21-23 Jun 1994). Order Number DE95000579. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this project was to (1) exiend a preliminary 
investigation completed earlier on dispersed nickel sorbents by de- 
veloping new processing methods, characterizing sorbent materials 
more extensively, and evaluating the materials in fixed bed reactor 
tests, and (2) to determine the feasibility of using dispersed nickel 
sorbents with reductive regeneration for hot gas desulfurization. 
One of the properties of nickel that is somewhat unique is that it 
forms a liquid sulfide at sufficiently high temperatures with high sul- 
fur potentials or H2S levels. A eutectic exists in the Ni-S phase 
diagram at 637 C and a composition of 33.4 wt% or 21.5 wt% S. 
Under controlled conditions, the formation of a liquid phase can be 
used to advantage in hot gas desulfurization. Sorbent preparation, 
the experimental unit, and experimental procedure are described. 
Results from the sorbent, 24Ni-7Cu-Al.O3, are given. 


32088 


(DOE/METC/C-94/7146) Adsorption of hydrogen sul- 
fide by zinc ferrite in the temperature range 315 to 538 C (600 
to 1,000 F). Grindley, T. USDOE Morgantown Energy Technology 
Center, WV (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-9406131-29: Coal-fired 





power systems: advances in IGCC and PFBC review meeting, 
Morgantown, WV (United States), 21-23 Jun 1994). Order Number 
DE95000577. Source: OSTI; NTIS; GPO Dep. 

The high-temperature, regenerable, desulfurization sorbents un- 
der development at METC for use in advanced power systems 
incorporating coal gasification have been designed to operate at 
temperatures upwards of about 538 C (1,000 F). This temperature 
has been thought to be optimal, taking into account such factors as 
higher sorbent reactivity, increased thermodynamic efficiency, and 
regeneration temperature. Recent revision of total system consider- 
ations indicates that, in certain circumstances, it may be desirable 
to operate these sorbents at lower temperatures because of mate- 
rials considerations. Therefore, a small laboratory investigation of 
the desulfurization performance of zinc ferrite, one of the sorbents 
under development, was conducted in the temperature range 315 
to 538 C. Reduction of zinc ferrite (i.e., ZnFe20, — Fe3O4 + ZnO) 
is necessary for good desulfurization; reduction caused formation 
of zinc oxide and magnetite of smaller crystallite size than original 
zinc ferrite; reduction of zinc ferrite caused a significant increase in 
small pore porosity; and zinc ferrite can be used below 538 C 
(1,000 F) if an initial reduction is carried out. 


32089 (DOE/METC/C-—94/7153) Desulfurization sorbent de- 
velopment at the Morgantown Energy Technology Center. 
Siriwardane, R.V. (USDOE Morgantown Energy Technology Can- 
ter, WV (United States)); Grimm, U.; Poston, J.A.; Monaco, S.J. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9406131-28: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000578. 
Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop regenerable 
sorbents for hot gas desulfurization in |GCC systems. The major 
criteria for the development of novel sorbents included reasonable 
chemical reactivity and physical durability during repeated sulfida- 
tion and regeneration cycles. Various formulations of zinc ferrite 
and zinc titanate in the form of extrudates and spherical pellets 
have been studied at the Morgantown Energy Technology Center 
(METC) for removal of sulfurous gases from coal gasification gas 
streams. Problems of decrepitation and spalling have occurred 
after sulfidation and regeneration of these sorbents. Z-Sorb, a pro- 
prietary sorbent developed at Phillips Petroleum Company, showed 
good physical durability during testing at METC, but there was a 
continuous decrease in reactivity during multiple cycle tests due to 
steam regeneration. A series of novel sorbents containing zinc ox- 
ide have been developed at METC to address these problems. 
These METC-developed sorbents showed superior performance 
during a 20-cycle, high-pressure, fixed-bed test with steam regen- 
eration conducted at METC. Nine sorbents were prepared, but 
results are given for only three. 


32090 (DOE/METC/C—94/7154) Dust cake behavior in filters 
with high surface area to volume ratios. Straub, D.L.; Chiang, 
T.K.; Dennis, R.A. USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-9406131-11: Coal-fired 
power systems: advances in IGCC and PFBC review meeting, 
Morgantown, WV (United States), 21-23 Jun 1994). Order Number 
DE95000592. Source: OSTI; NTIS; GPO Dep. 

High-temperature particulate control devices are an integral part 
of advanced coal-fired power systems. By efficiently removing 
minute particles from high-temperature gas streams, environmen- 
tally clean and efficient power systems can be realized. In recent 
years, economic incentives have prompted developers of high- 
temperature and high-pressure (HTHP) particulate filtration systems 
to pursue filter element designs with more filter surface area for a 
given volume. Although higher surface-to-volume (SV) ratio filter 
designs are driven by economic incentives, physical constraints 
and the fundamental behavior of dust cake formation and removal 
will limit the maximum SV ratio. In an attempt to improve the un- 
derstanding of dust cake behavior in a well controlled environment, 
a two-dimensional cold flow filter module is being tested. This filter 
module can be used to investigate dust cake formation, removal, 
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and re-entrainment over a range of operating conditions. Prelimi- 
nary results suggest that the cohesive strength of the particulate 
media has a strong influence on how the dust cake is removed 
during reverse pulse cleaning. Furthermore, the properties of the 
particulate media play an important role in forming non-uniform 
dust cakes. In the following paragraphs, the experimental appara- 
tus, preliminary results, and future plans will be discussed. 


32091 (DOE/METC/C—94/7157) METC hot gas desulfuriza- 
tion program overview. Cicero, D.C. USDOE Morgantown Energy 
Technology Center, WV (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-9406131-25: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000581. Source: OSTI; NTIS; GPO Dep. 

This overview provides a frame of reference for the Morgantown 
Energy Technology Center's (METC’S) on-going hot gas desulfur- 
ization research. Although there are several methods to separate 
contaminant gases from fuel gases, that method receiving primary 
development is absorption through the use of metal oxides. Re- 
search into high-temperature and high-pressure control of sulfur 
species includes primarily those sorbents made of mixed-metal ox- 
ides, which offer the advantages of regenerability. These are 
predominantly composed of zinc and are made into media that can 
be utilized in reactors of either fixed-bed, moving-bed, fluidized- 
bed, or transport configurations. Zinc Ferrite (ZnO-Fe.O3), Zinc 
Titanate (ZnO-TiO2), Z-SORP®, and METC-2/METC-6 are the 
current mixed-metal sorbents being investigated. The METC desul- 
furization program is composed of three major components: 
bench-scale research, pilot-plant operation, and demonstration that 
is a portion of the Clean Coal Demonstration projects. 


32092 (DOE/PC/88817-T16) A novel concept for high con- 
version of coal to liquids: Final report, 1 September 1988-31 
August 1992. Wiser, W.H.; Shabtai, J. Utah Univ., Salt Lake City, 
UT (United States). Apr 1994. 138p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC88817. 
Order Number DE94014366. Source: OSTI; NTIS; GPO Dep. 

A batch microreactor was designed and fabricated as a means 
of investigating maximum yields of liquids obtainable in very short 
reaction times of the order of a few seconds, and the maximum ra- 
tios of liquids/hydrocarbon (HC) gases obtainable under those 
conditions. A Wyodak sub-bituminous coal, crushed and sieved to 
—200 mesh particle size, was used in the experiments, with a tem- 
perature of 500°C and a pressure of 1500 psi. The fine coal 
particles were fed dry to the reactor and heated to reaction temper- 
ature in times of one to two seconds. At a time of 3 seconds at 
reaction temperature, in a single pass a liquid yield of 60% by 
weight of the coal was obtained, accompanied by a ratio of liquids/ 
(HC) gases of 30/1. When the unreacted solids were recycled to 
the reactor, and the results combined with those of the first pass, a 
liquid yield of 82% by weight of the coal was achieved, accompa- 
nied by a ratio of liquids/HC gases of 30/1. This ratio represents 
only about 3 wt percent HC gases, much lower that is produced in 
current advanced technologies, and represents a large saving in 
hydrogen consumption. A simulated distillation technique was ap- 
plied to the liquids. The liquid product contained 86% by weight (of 
the liquids) total distillables (boiling point below 538°C), including 
70% by weight of low-boiling fractions in the gasoline, kerosene 
and gas oil range (boiling point up to 325°C). The liquid product 
exhibited a H/C ratio of 1.5, which is considerably higher than ob- 
served in current advanced technologies for the primary liquids. 
Several catalysts were investigated. Iron catalysts, specifically ferric 
chloride hexahydrate and ferric sulfate pentahydrate, each pro- 
duced these high conversions and high ratios of liquids/HC gases. 


32093 (DOE/PC/88819-T1) Catalysts and process develop- 
ments for two-stage liquefaction: Quarterly technical progress 
report, First quarter FY 1989 (October 1-December 31, 1988). 
Cronauer, D.C.; Evans, AJ.; Furlong, M.W.; Sajkowski, D.J. 
Amoco Oil Co., Naperville, IL (United States). Research and Devel- 
opment Dept. [1989]. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88819. Order Number 
DE95001212. Source: OSTI; NTIS; GPO Dep. 
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Amoco under contract to the United States Department of 
Energy is developing and evaluating catalysts and process im- 
provements for coal liquefaction in the two-stage close-coupled 
catalytic process. Task 1 calling for the preparation of a detailed 
project management plan was completed. A microautoclave system 
has been assembled for measuring solvent quality and should be 
operational under Task 2 next quarter. Under Task 3.1 feedstock 
coals and solvents have been acquired or ordered for the liquefac- 
tion tests. Beneficiation of a bulk sample of an Illinois No. 6 coal 
will be done at Hazen Research, Inc. to produce a low ash feed for 
liquefaction tests. Martin Lake lignite samples were beneficiated in 
laboratory-scale units by sink/float methods at Pennsylvania State 
University with mixed results. Further tests are planned on samples 
that are treated with sulfur dioxide to remove exchangeable metals 
in the coal. Under Tasks 3.2.1 and 3.2.2. catalysts preparations 
have begun. High surface area ceria samples will be used for 
preparing new catalyst supports. Chromium promoted AMOCAT™- 
1C samples were prepared and characterized for testing as 
second-state catalysts. Future work will include running base line 
tests of each coal feedstock and solvent. Catalyst testing will begin 
in the five-paraliel fixed-bed reactor system next quarter. These 
tests will be used to screen second-stage catalysts and to identify 
potential first-stage catalyst candidates. 


32094 (DOE/PC/88819-T2) Catalysts and process develop- 
ments for two-stage liquefaction: Quarterly technical progress 
report, Third quarter FY 1990 (April 1—June 30, 1990). 
Cronauer, D.C.; Swanson, AwJ.; Sajkowski, D.J. Amoco Oil Co., 
Naperville, IL (United States). Research and Development Dept. 
[1990]. 69p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88819. Order Number 
DE95001211. Source: OSTI; NTIS; GPO Dep. 

Research underway in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-couplied catalytic process. A fresh sample of 
Black Thunder subbituminous coal was liquefied in a two-stage 
batch-scale continuous unit with presulfided AMOCAT™-1C in both 
reactors. The product contained no resid and over half of the liquid 
distilled below 650 F. In the second stage catalyst program, an at- 
tempt is being made to diversify the catalyst development effort by 
testing previously unevaluated materials. The performances of 
moderate surface area molybdenum nitride and molybdenum car- 
bide were compared against AMOCAT™-1B, Shell 324 and thermal 
treating for hydroprocessing of a coal-derived gas oil and resid. 
The gas oil and resid product qualities from the carbide and nitride 
materials were significantly better than the thermally treated liquids, 
indicating that these catalysts were indeed active under practical 
hydrotreating conditions. A method of calculating pseudo-first-order 
rate constants based on active sites was used and the results 
indicated that both the molybdenum carbide and nitride are signifi- 
cantly more active than Shell 324 and AMOCAT™-1B. Based on 
the promising initial results, however, additional high-surface-area 
nitrides and carbides will be prepared at Clarkson University and 
compared on a constant volume basis against conventional hy- 
drotreating catalysts. 


32095 


(DOE/PC/88819-T3) Catalysts and process develop- 
ments for two-stage liquefaction: Quarterly technical progress 
report, Fourth quarter FY 1990 (July 1-September 30, 1990). 
Cronauer, D.C.; Swanson, AJ.; Sajkowski, D.J. Amoco Oil Co., 
Naperville, IL (United States). Research and Development Dept. 
[1990]. 66p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-88PC88819. 
DE95001210. Source: OSTI; NTIS; GPO Dep. 
Research underway in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-coupled catalytic process. The feedstock 
beneficiation and liquefaction studies are continuing. The liquefac- 
tion of Martin Lake, Texas, lignite has been completed, and results 
are being analyzed and will be documented in the next quarterly 
report. In the second stage catalyst program, an attempt is being 
made to diversify the catalyst development effort by testing previ- 
ously unevaluated materials. As reported in the previous quarterly, 
the performances of molybdenum nitride and molybdenum carbide 
were compared against AMOCAT™-1B, Shell 324, and thermal 
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treating for hydroprocessing of a coal-derived gas oil and resid. 
Based on the promising initial results, additional high-surface-area 
nitrides and carbides were prepared at Clarkson University and 
compared on a constant volume basis against conventional hy- 
drotreating catalysts. The results showed that on a volume basis, 
the unsupported high-surface-area molybdenum nitride and tung- 
sten carbide had saturation and denitrogenation activities that 
approaches those of a commercial NiMo-catalyst (Shell 324). Since 
the catalyst pore volume and pores are still relatively small on the 
nitrides and carbides, it appears that their catalytic sites are intrin- 
sically more active than those of a conventional NiMo/Al,O, 
catalyst. Lower activities were seen with the supported molybde- 
num nitrides and carbides, probably due to strong interaction of the 
molybdenum with the alumina support, thus preventing the reduc- 
tion of molybdenum. 


32096 (DOE/PC/88819-T4) Catalysts and process develop- 
ments for two-stage liquefaction: Quarterly technical progress 
report, First quarter FY 1991 (October 1-December 31, 1990). 
Cronauer, D.C.; Swanson, A.J.; Sajkowski, D.J. Amoco Oil Co., 
Naperville, IL (United States). Research and Development Dept. 
[1991]. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88819. Order Number 
DE95001209. Source: OSTI; NTIS; GPO Dep. 

Research underway in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-coupled catalytic process. Laboratory-scale 
pretreating experiments are essentially complete. There is little ad- 
vantage for presoaking Black Thunder coal or Martin Lake lignite in 
a hydrogen-donor soivent, such as tetralin, at temperatures up to 
600 F prior to liquefaction at higher temperatures. Only a nominal 
increase in coal conversion to toluene solubles was observed. 
There was a limited positive effect as a result of acetic acid 
pretreatment of Black Thunder coal. However, sulfurous acid treat- 
ment is more effective, and is preferred. No further research in 
caustic pretreatment should be undertaken in conjunction with 
donor-solvent coal liquefaction, because overall coal conversion 
was reduced, solid separation was difficult in the caustic treatment 
step, and sodium additional to the traded coal solids was seen 
(sodium is a liquefaction catalyst poison). With hydrous metal oxide 
catalysts, the initial testing results of Sandia’s NiMo/hydrous 
titanate oxide (NiMo/HTO) preparations are reported in this quar- 
terly. These materials are comparable to commercial hydrotreating 
catalysts although the support properties, such as pore structure, 
have not been optimized. A low promoter level NiMo/HTO catalyst 
performed particulariy well despite having about half of the typical 
commercial catalyst promoter metal levels. 


32097 (DOE/PC/88819-T5) Catalysts and process develop- 
ments for two-stage liquefaction: Quarterly technical progress 
report, January 1, 1991-March 31, 1991, report No. 40. 
Cronauer, D.C.; Swanson, A.J.; Sajkowski, D.J. Amoco Oil Co., 
Naperville, IL (United States). Research and Development Dept. 
[1994]. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88819. Order Number 
DE95001208. Source: OSTI; NTIS; GPO Dep. 

Research under way in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-coupled catalytic process. Further experi- 
mentation was undertaken in a continuous flow unit with Black 
Thunder coal, where the primary goal was to determine the extent 
of decarboxylation and changes in the structure of the unconverted 
coal samples. The preliminary results indicated little conversion of 
the feed coal to THF solubles at 600°F, although the conversion 
did increase with increasing temperature up to 24% at 700°F. The 
level of decarboxylation was also low at the above reaction tem- 
peratures. Thus, presoaking in a coal-derived solvent or even 
tetralin does not seem to be an effective means to achieve decar- 
boxylation. Feedstock liquefaction studies were done with Martin 
Lake lignite in a two-stage continuous flow unit. Conversion to THF 
solubles was 82-87%. The Martin Lake lignite product was very 
light and no resid was produced. Sulfur levels in the product were 
low, although nitrogen levels were relatively high, requiring further 
processing by hydrotreating. An air-oxidized sample of Martin Lake 
lignite produced high oxygen containing resid at the expense of 





distillate, which clearly indicates that air oxidation of lignite is detri- 
mental. The spent catalyst from the first stage was severely 
deactivated and generally, the spent catalysts from both stages 
were in worse condition than those from a previous run with Black 
Thunder coal. The completed testing results of Sandia's NiMo/ 
hydrous titanate oxide (NiMo/HTO) preparations are reported. 


32098 (DOE/PC/88819-T6) Catalysts and process develop- 
ments for two-stage liquefaction: Third quarterly technical 
progress report No. 44, April 1, 1991—June 30, 1991. Cronauer, 
D.C.; Swanson, A.J.; Sajkowski, D.J. Amoco Oil Co., Naperville, IL 
(United States). Research and Development Dept. [1991]. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88819. Order Number DE95001207. Source: 
OSTI; NTIS; GPO Dep. 

Research under way in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-coupled catalytic process. As documented in 
the previous quarterly report (Task 3.1), there was little advantage 
for presoaking Black Thunder coal or Martin Lake lignite in a 
hydrogen-donor solvent, such as tetralin, at temperatures up to 
600°F prior to liquefaction at higher temperatures. The amount of 
decarboxylation that occurred during the presoaking of Black Thun- 
der coal or Martin Lake lignite in tetralin in the temperature range 
of 400 to 600°F was also relatively small. Further experimentation 
was undertaken in a continuous flow unit with Black Thunder coal, 
where the primary goal was to determine the extent of decarboxyla- 
tion and changes in the structure of the unconverted coal samples. 
The preliminary results indicated little conversion of the feed coal 
to THF solubles at 600°F, although the conversion did increase 
with increasing temperature up to 24% at 700°F. The level of de- 
carboxylation was also low at the above reaction temperatures. 
Thus, presoaking in a coal-derived solvent or even tetralin does 
not seem to be an effective means to achieve decarboxylation. A 
suitable sample of Illinois No. 6 coal was received and tested for 
liquefaction. The batch liquefaction showed that this sample had 
good reactivity. The continuous liquefaction test was done in a 
two-stage unit with AMOCAT™-1C catalyst in both reactors. A sig- 
nificant amount of resid was produced throughout this three-week 
run. As the catalyst aged, the distillate production decreased and 
its product quality got worse. The feedstock liquefaction studies for 
the three feedstocks (Black Thunder subbituminous coal, Martin 
Lake lignite, and Illinois No. 6 coal) have been completed, and 
their results will be compared in a subsequent quarterly report. 


32099 (DOE/PC/88819-T7) Catalysts and process develop- 
ments for two-stage liquefaction: Fourth quarterly technical 
progress report, July 1, 1991-September 30, 1991. Cronauer, 
D.C.; Swanson, A.J.; Sajkowski, D.J. Amoco Oil Co., Naperville, IL 
(United States). Research and Development Dept. [1991]. 84p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88819. Order Number DE95001206. Source: 
OSTI; NTIS; GPO Dep. 

Research under way in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage close-coupled catalytic process. As documented in 
the previous quarterly report there was little advantage for presoak- 
ing Black Thunder coal or Martin Lake lignite in a hydrogen-donor 
solvent, such as tetralin, at temperatures up to 600°F prior to liq- 
uefaction at higher temperatures. The amount of decarboxylation 
that occurred during the presoaking of Black Thunder coal or Mar- 
tin Lake lignite in tetralin in the temperature range of 400 to 600°F 
was also relatively small. As indicated by both CO2 release and 
the change in oxygen-containing coal functionality, the level of de- 
carboxylation in coal-derived solvent seems to correlate with the 
depth of coal dissolution. The feedstock liquefaction studies for the 
three feedstocks (Black Thunder subbituminous coal, Martin Lake 
lignite, and Illinois No. 6 coal) have been completed, and their re- 
sults were compared in this report. Both Black Thunder coal and 
Martin Lake lignite gave lighter products than Illinois No. 6 coal at 
similar process conditions. Severe catalyst deactivation in the first 
stage was also observed with the Martin Lake lignite run. The first 
stage catalyst testing program was started. After a successful ref- 
erence run with Illinois No. 6 coal, a high temperature run with 
AMOCAT™ 1C was completed. in addition, a run was made with 
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Illinois No. 6 coal using an oil-soluble catalyst, Molyvan L, in the 
first stage and AMOCAT™ 1C in the second stage, where prelimi- 
nary run results look promising. 


32100 (DOE/PC/88819-T11) Catalysts and process devel- 
opments for two-stage liquefaction: Fourth quarterly technical 
progress report No. 64, July 1, 1992-September 30, 1993. 
Cronauer, D.C.; Swanson, AJ.; Sajkowski, D.J. Amoco Oil Co., 
Naperville, IL (United States). Research and Development Dept. 
[1992]. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88819. Order Number 
DE95001202. Source: OSTI; NTIS; GPO Dep. 

Research under way in this project centers upon developing and 
evaluating catalysts and process improvements for coal liquefaction 
in the two-stage, close-coupled catalytic process. As discussed in 
the previous quarterly report, the studies showed that the combina- 
tion of Wender’s sulfated iron oxide with molybdenum is the most 
effective catalyst for liquefaction of Black Thunder subbituminous 
coal. Compared with other iron/molybdenum catalysts, distillate 
yields were increased and the catalyst deactivation was not as se- 
vere as for the supported (extruded) catalysts. Work in this last 
quarter of the contract was done in areas of feedstock preparation, 
first stage, and Sandia catalysts evaluations. Moist, thermal pre- 
treatment of Black Thunder coal did not increase oxygen rejection 
as carbon dioxide. Molybdenum on sulfated iron oxide was shown 
to be more active than Molyvan L for liquefaction of Illinois No. 6 
coal. Powdered molybdenum carbide and nitride catalysts do not 
perform as well as oil-soluble molybdenum catalysts and are thus 
not recommended for liquefaction of Illinois No 6. coal. On the 
other hand, Ni-Mo/hydrous titanate catalysts from Sandia have a 
comparable performance to Ni-Mo/alumina catalysts. 


32101 (DOE/PC/89878-T10) Fundamental studies of water 
pretreatment of coal: Ninth quarterly report, 1 October 1991- 
31 December 1991. Serio, M.A.; Solomon, P.R.; Kroo, E.; 
Charpenay, S.; Bassilakis, R. Advanced Fuel Research, Inc., East 
Hartford, CT (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89878. 
Order Number DE95000356. Source: OSTI; NTIS; GPO Dep. 

In order to establish a good baseline result for the liquefaction of 
the water pretreated residues from Zap and Illinois coal, samples 
were done in triplicate of four different cases for each coal: (1) 
fresh coal; (2) steam pretreated fresh coal; (3) coal aged for one 
week in an No purged glove box; (4) steam pretreated aged coal. 
Two ampoules of the fresh coal were combined for both Zap and 
lllinois in order to provide sufficient starting material for the three 
runs and four cases. A series of experiments was also done on 
fresh samples of Illinois No. 6 coal and Zap lignite in which water 
pretreated residues were subjected to mild oxidation with 0.003- 
1M solutions of hydrogen peroxide. In the case of the Illinois No. 6 
coal, it was through that the mild oxidation may have a deleterious 
effect on the catalytic activity of the pyrite. Consequently, a second 
type of experiment was done where a sample was subjected to 
mild oxidation and then liquefied in the presence of the H2S to 
maintain the pyrite activity. The residue samples were subjected to 
characterization by TG-FTIR, solvent extraction, solvent swelling 
and liquefaction in donor solvent. The results were consistent with 
the hypothesis that ortho dihydroxy functionalities are created by 
short time water pretreatment and that these are responsible for 
the retrogressive solvent incorporation reactions. Mild oxidation af- 
ter water pretreatment removes the dihydroxy functions. Mild 
oxidation prior to water pretreatment removes precursors to the di- 
hydroxy functions (phenolic groups). Some preliminary FT-IR 
analysis was done of samples of water pretreated Wyodak coal to 
measure the phenolic-OH and dihydroxy-OH content. Results of 
these tasks are discussed. 


32102 (DOE/PC/91040—-41) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, January-March, 1994. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research; Sandia Na- 
tional Labs., Albuquerque, NM (United States); CONSOL, Inc., 
Pittsburgh, PA (United States); LDP Associates (United States). 
May 1994. 112p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91040. Order Number 
DE95001193. Source: OSTI; NTIS; GPO Dep. 
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Several process concepts developed during the course of this 
program were experimentally simulated during this phase of this 
program. Results from these experimental evaluations are reported 
here. The individual steps that were evaluated are: Dewaxing of 
the distillate recycle solvent treating either 25% or 100% of the 
stream; Hydrotreating the dewaxed distillate in a downflow fixed 
bed reactor; Agglomerating the coal using both the 25% and 100% 
dewaxed-hydrotreated distillate; Liquefying the as-received coal 
and the agglomerated coals using two different Mo-promoted 
hematite particulate catalysts; Liquefying two different Mo-Fe im- 
pregnated coals; and Liquefying the two oil-agglomerated, Mo-Fe 
impregnated coals. The effect of the presence of molybdenum in 
the 1,050 F* was determined by using both Mo-containing and Mo- 
free full range V-131B process solvents from the Wilsonville pilot 
plant. The Mo-containing solvent was a full-range reconstituted 
V-131B from Run 262E and the Mo-free solvent was a modified V- 
131B-type solvent that contained the distillation bottoms from Run 
258K V-131B and V-1074 from Run 262E. Results of the experi- 
ments that were described in detail in the previous quarterly report 
are presented here. The data from this study will be used in an 
economic evaluation that will be presented in a subsequent report. 


32103 (DOE/PC/91055—-T8) The role of the resid solvent in 
coprocessing with finely divided catalysts: Quarterly report, 
April 1994—June 1994. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. [1994]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91055. Order Number DE95000383. Source: OSTI; NTIS; 
GPO Dep. 

The research reported in this progress report describes the con- 
tinuation of coal-resid coprocessing reactions which were begun 
last quarter (January to March 1994). During last quarter, Maya 
and FHC-623 resid were evaluated as whole resids and as the 
hexane soluble fraction in noncatalytic and catalytic reactions at 
400°C with Pittsburgh No. 8 coal. During this current quarter, reac- 
tions were performed using Blind Canyon bituminous coal and 
several different solvents including Maya and FHC-623 resids. In 
order to evaluate the role of the different components in resids, the 
resids were separated into hexane soluble materials and hexane 
insoluble materials. The hexane solubles, which should contain the 
naphthenes present in the resid, and the untreated whole resids 
were reacted with coal at the same liquefaction conditions as when 
the resids were reacted individually. in the catalytic reactions, a Mo 
naphthenate precursor was used in the presence of sulfur. The 
catalyst generated in situ was MoS. The effect of different reac- 
tion conditions on the resid was monitored by gas chromatography 
in which the retention times of the eluting peaks were determined. 
The amount of eluent present at different retention times was de- 
termined and compared. The effect of the reaction system on coal 
behavior during liquefaction was determined by coal conversion to 
THF solubles and solvent fractionation of the reaction products. 


32104 (DOE/PC/91281-T11) Low severity coal liquefaction 
promoted by cyclic olefins: Quarterly report, April 1994—June 
1994. Curtis, C.W. Auburn Univ., AL (United States). Dept. of 
Chemical Engineering. [1994]. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91281. 
Order Number DE95000366. Source: OSTI; NTIS; GPO Dep. 

New ways to improve the coal liquefaction process continue to 
be sought with the goal being to find the least expensive method to 
achieve the greatest coal conversion and the best product slate. 
Low severity is at logical route taken with this goal in mind. Low 
severity reduces the need for expensive high-pressure valves, 
pumps and fittings and reduces the problems of construction and 
handling of severe slurries. However, because of the often dimin- 
ished conversion of liquefaction reactions at lower temperatures 
and pressures, methods must be found to increase reactivity of the 
coal. The basis for this study is the increase of coal liquefaction re- 
activity through the combination of the use of cyclic olefins with 
pretreatment to remove cations. 


32105 


(DOE/PC/91286-T10) The role of catalysts precursor 
anions in coal gasification: Ninth quarterly report, [October— 
December 1993]. Abotsi, G.M.K. Clark Atlanta Univ., GA (United 
States). Dept. of Chemistry. [1993]. 12p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG22-91PC91286. 
Order Number DE95001185. Source: OSTI; NTIS; GPO Dep. 

This project investigates the roles of various aqueous soluble 
catalyst precursor anions, specifically acetate, chloride, nitrate, sul- 
fate and carbonate anions on the surface electrical properties of 
coal and seeks to understand the effects of these anions on the 
adsorption, dispersion and activities of calcium and potassium. In 
the previous report, the influence of acetate, chloride and nitrate 
ions, when using the corresponding potassium compounds, were 
discussed. In this report, the influence of catalyst loading on char 
reactivity is reported for potassium chloride, potassium carbonate 
or potassium sulfate catalyst precursors. The thermograms for the 
char preparation in nitrogen show that rapid devolatilization (~65 
%wt.) of moisture and other volatile materials occurs in the first 30 
min. The rate of weight loss decreases significantly thereafter up to 
about 70 min. when char preparation was complete. Introduction of 
carbon dioxide after this time resulted in only a small amount (8 
%wt.) of carbon gasification of the unloaded, demineralized coal. 
For KCl. char reactivities at 0.59 and 1.75 %wt. potassium were 
essentially the same, 70.0 and 68.2 %wt., respectively. However, 
when K2SO, was used, the gasification activities were 48.9 and 
59.4 %wt., respectively, for potassium contents of 1.65 and 2.44 
%wt. in contrast, a higher reactivity (59.8 %wt.) was obtained at a 
potassium loading of 2.76 %wt than at a higher catalyst loading of 
3.18 %wt. which gave a char conversion of 48.1 % wt. Thus, 
whereas some of the catalyst activities increase with catalyst load- 
ing, others decreased as the catalyst content was increased. This 
suggests that catalyst dispersion is high for catalyst contents of 
0.59 or 2.44 %wt. potassium. Reduced catalyst dispersion appears 
to exist at the highest potassium content of 3.18 %wt. Thus, catal- 
tytic activity is influenced by catalyst precursor type, the level of 
catalyst loading and catalyst dispersion. 


32106 (DOE/PC/91286-T11) The role of catalysts precursor 
anions in coal gasification: Fourth quarterly report. Abotsi, 
G.M.K. Clark Atlanta Univ., GA (United States). Research Center 
for Science and Technology. [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91286. 
Order Number DE95001186. Source: OSTI; NTIS; GPO Dep. 

The aims of the proposed project are to enrich our understand- 
ing of the roles of various aqueous soluble catalyst precursor 
anions on the surface electrical properties of coal and to ascertain 
the influence of the surface charge on the adsorption, dispersion, 
and activities of calcium and potassium. These goals will be 
achieved by impregnating a demineralized North Dakota lignite 
(PSOC 1482) with calcium or potassium catalyst precursors con- 
taining acetate (CH3COO~-), chloride (CI—), nitrate (NO3~), sulfate 
(SO,°-), and carbonate (CO32—) anions. In the past quarter, the 
effects of CHz;COO-, CI-, NO3~, CO32- or SO,4?- on the sur- 
face charge properties of the coal has been initiated using the 
calcium salts of these anions. Like the corresponding potassium 
compounds investigated previously, increasing anion concentra- 
tions produce less negative charge on the coal surface through the 
interaction of calcium ions with the surface. This was confirmed by 
metal adsorption and chemical analysis of the filtered coal parti- 
cles. The extent of metal adsorption was strongly dependent on 
the catalyst precursor. For potassium, maximum metal uptake from 
solution was obtained using potassium carbonate, followed by 
potassium acetate, while the lowest metal loadings were obtained 
when using the chloride, nitrate or the sulfate of potassium. The 
adsorption data are generally in agreement with the zeta potential 
results and suggest electrostatic attraction between the metal 
cation and the anionic coal surface. Fourier transform infrared stud- 
ies are in progress to elucidate the coal-catalyst interactions. 


32107 (DOE/PC/91287-14) Supercritical thermodynamics 
of sulfur and nitrogen species: Quarterly progress report, 1 
April 1994-30 June 1994. Eckert, C.A. Georgia Inst. of Tech., At- 
lanta, GA (United States). School of Chemical Engineering. [1994]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91287. Order Number DE95000422. Source: 
OSTI; NTIS; GPO Dep. 

Significant opportunity exists for the application of supercritical 
fluid (SCF) technology to coal processing, both for pretreatment of 





high sulfur coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal-liquid compounds, primarily in 
pure supercritical fluids. The authors are extending this database of 
model coal compound equilibria using modern techniques that have 
the advantage of being much more rapid than traditional tech- 
niques. Cosolvent effects on solubility are being investigated over a 
variety of solvent properties. In addition, specific molecular interac- 
tions are being investigated through spectroscopic techniques. The 
resulting data are being used to develop a chemical-physical equa- 
tion of state (EOS) model of SCF solutions with meaningful 
parameters. The equation of state will be used to predict solubility 
behavior, which will permit the design and tailoring of SCF cosol- 
vent systems for specific coal processing applications. 


32108 (DOE/PC/91288-94/C0397) High temperature electro- 
chemical separation of H2S from coal gasification streams. 
Gleason, E.F.; Winnick, J. Georgia Inst. of Tech., Atlanta, GA 
(United States). School of Chemical Engineering. [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91288. (CONF-9406131-49: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000658. Source: OSTI; NTIS; GPO Dep. 

A method of polishing coal synthesis gas by an electrochemical 
membrane operation is being perfected. The operation takes 
advantage of an electrochemical potential gradient rather than con- 
ventional techniques, separating the H2S from the coal gas stream, 
leaving only Hz to enrich the exiting fuel gases. Sulfur is the by- 
product that is carried away by a separate inert sweep gas and 
condensed downstream. The technology is attractive due to sim- 
plicity as well as economics. An analytical model describing the 
preferred reduction of H2S, the transport of S*-, and the compet- 
ing transport of CO3*- through the removal cell has continued. 
The main objective is the relation between cell polarization and 
current efficiency. This has been realized. Recent experiments 
have focused on removing 100 pm inlet H2S utilizing laboratory 
fabricated cobalt cathodes. 


32109 (DOE/PC/91288-T13) High temperature electrochem- 
ical separation of H2S from coal gasification process streams: 
Quarterly progress report, April 1, 1994—June 30, 1994. Win- 
nick, J. Georgia Inst. of Tech., Atlanta, GA (United States). School 
of Chemical Engineering. [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91288. 
Order Number DE95001187. Source: OSTI; NTIS; GPO Dep. 

A method of polishing coal synthesis gas by an electrochemical 
membrane operation is being perfected. The operation takes 
advantage of an electrochemical potential gradient rather than con- 
ventional techniques, separating the H2S from the coal gas stream, 
leaving only Hz to enrich the exiting fuel gases. Sulfur is the by- 
product that is carried away by a separate inert sweep gas and 
condensed downstream. The technology is attractive due to 
simplicity as well as economics when compared to alternatives. Ex- 
periments this quarter focused on removing 100 ppm inlet H2S, 
utilizing laboratory fabricated cobalt cathodes. Microscopic analysis 
of membrane morphology was also investigated to determine if any 
high temperature restructuring occurs. 


32110 (DOE/PC/92117-TS) Bioconversion of coal derived 
synthesis gas to liquid fuels: Quarterly technical progress re- 
port, 1 April-30 June 1994. Jain, M.K.; Worden, R.M.; Grethlein, 
A. Michigan Biotechnology Inst., Lansing, MI (United States). 18 
Jul 1994. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92117. Order Number 
DE94018849. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop an integrated 
two-stage fermentation process for conversion of coal-derived syn- 
thesis gas to a mixture of alcohols. This is achieved in two steps. 
In the first step, Butyribacterium methylotrophicum converts carbon 
monoxide (CO) to butyric and acetic acids. Subsequent fermenta- 
tion of the acids by Clostridium acetobutylicum leads to the 
production of butanol and ethanol. The tasks for this quarter were: 
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developmentiisolation of superior strains for fermentation of syn- 
gas; evaluation of bioreactor configuration for improved mass 
transfer of syngas; recovery of carbon and electrons from H2-CO>; 
initiation of pervaporation for recovery of solvents; and selection of 
solid support material for trickle-bed fermentation. Technical 
progress included the following. Butyrate production was enhanced 
during H2/CO2 (50/50) batch fermentation. isolation of CO-utilizing 
anaerobic strains is in progress. Pressure (15 psig) fermentation 
was evaluated as a means of increasing CO availability. 
Polyurethane foam packing material was selected for trickle bed 
solid support. Cell recycle fermentation on syngas operated for 3 
months. Acetate was the primary product at pH 6.8. Trickle bed 
and gas lift fermentor designs were modified after initial water test- 
ing. Pervaporation system was constructed. No alcohol selectivity 
was shown with the existing membranes during initial start-up. 


32111 (DOE/PC/92122-T6) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction: Technical 
progress report, January—March, 1994. Schmidt, E.; Song, C.; 
Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Jun 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92122. Order Number 
DE95001170. Source: OSTI; NTIS; GPO Dep. 

Coal liquefaction involves cleavage of methylene and dimethy- 
lene bridges connecting polycyclic aromatic units. The selected 
compound for model coal liquefaction reactions is 4-(1- 
naphthylmethyl)bibenzyl (NMBB). This report describes the 
synthesis and screening of several hetero- and homometallic com- 
plexes as precursors of dispersed catalysts for hydrocracking of 
NMBB. Experiments were carried out at 400 C for 30 min under 
6.9 MPa He pressure. (NH4)2>MoS,4 and MoCl, converted NMBB 
predominantly into naphthalene and 4-methylbibenzyl. Small 
amounts of secondary products were formed by hydrogenation and 
fragmentation of the primary products. Lewis acid-type MoCl 
catalyst gave lower selectivity to the primary products, with rela- 
tively larger amounts of methyltetrahydronaphthalene- and 
methyinaphthalene-derivatives. In contrast, the bimetallic catalyst 
precursors Cp2Co 2Moz (CO)2S,4 and (Ph4P)2(Ni(MoS,)) inflict less 
fragmentation and less hydrogenation of primary cleavage prod- 
ucts. Cp2Co2Mo2(CO)2S,4 converted a substantial amount of 
starting material even at 350 C; whereas, a noncatalytic run under 
the same conditions showed only small conversion. Inorganic and 
bimetallic catalyst precursors gave similar conversions. Greater 
product selectivity can be achieved by means of organometallic 
precursors and low severity reaction condition. Mo(CO), and 
Co2(CO)g/Mo(CO)¢ gave similar conversion as the bimetallic cata- 
lyst precursors. The addition of sulfur to the combination 
Co2(CO)s/Mo(CO)¢ gave significant higher conversion but reduced 
generally the yield of hydrogenation products. 


32112 (DOE/PC/92149-T7) Deashing of coal liquids with 
ceramic membrane microfiltration and diafiltration: Final 
quarterly technical progress report, April 1—June 30, 1994. Cer- 
aMem Corp., Waltham, MA (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92149. Order Number DE95001166. Source: OSTI; NTIS; 
GPO Dep. 

This program is directed towards development of an improved 
process for de-ashing and recovery of coal-derived residual oil: the 
use of ceramic membranes for high-temperature microfiltration and 
diafiltration. Using laboratory-scale ceramic membrane modules, 
samples of a coal-derived residual oil containing ash will be pro- 
cessed by crossflow microfiltration, followed by solvent addition 
and refilttration (diafiltration). Recovery of de-ashed residual oil will 
be demonstrated. Data from this program will be used to develop a 
preliminary engineering design and cost estimate for a demonstra- 
tion pilot plant incorporating full-scale membrane modules. In 
addition, estimates for production system capital and operating 
costs will be developed to assess process economic feasibility. The 
five program tasks include (1) ceramic membrane fabrication, (2) 
membrane test system assembly, (3) testing of the ceramic mem- 
branes, (4) design of a demonstration system using full scale 
membrane modules, and (5) development of estimates for microfil- 
tration capital and operating costs and assessment of process 
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economic feasibility. Work this quarter started on task 3, the testing 
of the ceramic membranes. 


32113 (DOE/PC/92251—-T6) Refining of fossil resin flotation 
concentrate from western coal: Sixth quarter final report, April 
1, 1994—June 30, 1994. Jensen, G.F.; Miller, J.D. Utah Univ., Salt 
Lake City, UT (United States). 15 Jul 1994. 11p. DOE Contract 
AC22-93PC92251. Order Number DE95001174. Source: OSTI; 
NTIS; GPO Dep. 

Research conducted in the sixth quarter of this project is re- 
ported. Experiments this quarter dealt with the effects of extraction 
temperature and extraction time on the quality of extracted resin 
products. The utilization of recycled solvents for this process was 
also investigated. 


32114 (DOE/PC/92521-T166) Development of a use for 
illinois coal concentrates for slurry fed gasifiers: Technical re- 
port, March 1, 1994—May 31, 1994. Khan, L.A.; Lytle, J.M.; Khan, 
S.; At-Taras, M.; Ehrlinger, H.P. Ill. Illinois State Univ., Normal, IL 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94018870. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of this project is to identify and test con- 
centrates made from preparation plant fines as to their amenability 
as feed for slurry fed, slagging, entrained-flow gasifiers. The high 
sulfur content and high BTU value of Illinois coals are particularly 
advantageous in such a gasifier. Elemental sulfur is recovered as a 
revenue producing product in gasifier technologies, and the higher 
BTU Illinois coal concentrate requires less water to produce a 
pumpable slurry than. western coal (30-35% vs 45%) thereby re- 
ducing the amount of heat lost in the vaporization of entrained 
water. This means that 66 tons of Illinois coal concentrate, contain- 
ing 13,000 BTU per pound, at 70% solids would provide as much 
net heat as 100 tons of 9500 BTU coal pumped at 54% solids. 
During the current reporting period a number of continuous flow 
tests were conducted in which the grades and recoveries were 
compared on the minus 65 mesh material from a single coal ex- 
cept for Test A which was minus 100 mesh. With frother dosage, 
feed rate, wash water rate, and air rate all held at a near constant 
figure, the collector rate was varied. The concentrates all contained 
nearly the same grade, but the recoveries of coal in those concen- 
trates varied from quite low (36.3%) through medium recovery 
ranges to quite high (94.3%) in a very predictable line. One ulti- 
mate analysis on a concentrate from earlier work has been 
completed, and the results forwarded to Destec for their perfor- 
mance prediction tests. In this test they convert the chemical 
analysis of a given product into a heat rate determination using a 
proprietary formula. Part of the same product has been forwarded 
to William’s Technology's Viscosity Laboratory where the pumpabil- 
ity of this product will be determined. All of these data will be 
available for the Contractors Conference in August. 


32115 (DOE/PC/92521-T170) Analyzing organic sulfur in 
coal/char: integrated mild gasification/KANES methods: Tech- 
nical report, 1 March-31 May 1994. Palmer, S.R. (Southern 
Illinois Univ., Carbondale, IL (United States). Dept. of Mechanical 
Engineering and Energy Processes); Huffman, G.P. Illinois State 
Geological Survey, Champaign, IL (United States). [1994]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018866. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of this study is to improve the understanding of 
sulfur in coals/chars via the use of combined advanced non- 
destructive and advanced destructive methods of sulfur analysis. 
This study combines selective oxidation, analytical pyrolysis, and 
sulfur X-ray Absorption Near Edge Structure Spectroscopy 
(XANES) analysis. Samples with a wide variety of sulfur contents, 
(0.63% to 4.40%) have been prepared for use in this study. This 
includes steam gasification chars, oxidized coals and desulfurized 
coals as well of the original unaltered coals. Mild pyrolysis and pre- 
liminary XANES data shows that the sulfur chemistry of gasification 
chars is significantly different from that of the original coals. Mild 
pyrolysis of the samples that were oxidized with peroxyacetic acid 
showed that the level of simple thiophene structures observed in 
the pyrolysis products declines with increasing levels of oxidation. 
Sulfur XANES spectra of treated samples showed various effects 
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depending on the treatment severity. For the less severely treated 
samples (demineralization and solvent extraction), the XANES 
spectra were similar, although not identical, to the untreated coal 
spectra, whereas the more severe treatments (steam at 450 C; 
peroxyacetic acid at 25 C) showed preferential oxidation of one or 
more sulfur-bearing phases in the original coal. Additional samples 
have recently been examined by XANES and W-band EPR and 
the data is currently being processed and evaluated. 


32116 (DOE/PC/92521-T174) Development of novel 
copper-based sorbents for hot-gas cleanup: Technical report, 
1 March-31 May 1994. Abbasian, J. (Inst. of Gas Technology, 
Chicago, IL (United States)); Hill, A.H.; Flytzani-Stephanopoulos, 
M.; Li, Z. Illinois State Geological Survey, Champaign, IL (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94018862. Source: OSTI; NTIS; GPO Dep. 

The objective of this investigation is to evaluate two novel 
copper-based sorbents, namely copper-chromium and _ copper- 
cerium, for their effectiveness in removing hydrogen sulfide from 
fuel gas in the temperature range of 650 to 850 C. Such high tem- 
peratures will be required for the new generation of gas turbines 
(inlet > 750 C) in Integrated Gasification Combined Cycle (IGCC) 
systems. Results of fixed-bed reactor tests conducted in this quar- 
ter, indicate that, at 750 C, pre-reduction with He in the presence 
of H2O does not effect the performance of either sorbent for H2S 
removal. For the pre-reduced CuCr2O0,4 sorbent, copper utilization 
before the first H2S breakthrough is substantially higher in synthe- 
sis feed gas mixture than in feed gas containing 30 Vol% Hz, and 
slightly lower than in 10 vol% Hp. In sulfidation-regeneration testing 
of copper- and additive-rich sorbents, chromium-rich CuO-3Cr2O4 
sorbent demonstrated very high H2S removal efficiency and high 
copper conversion levels (comparable to that of the 1:1 molar com- 
position sorbent). Similar results were obtained with the cerium-rich 
CuO-3CeO, sorbent, but only for the first cycle. The H2S removal 
performance of both copper-rich sorbents was inferior to that of the 
respective 1:1 molar compositions. CuO-CeOz2 sorbent testing in a 
TGA indicates no appreciable decrease in the sulfidation rate over 
5 1/2 cycles. However, weight changes during regeneration of the 
CuO-CeOz suggest that some copper or cerium sulfates formed. 


32117 (DOE/PC/92521-T175) An attrition-resistant zinc ti- 
tanate sorbent for sulfur: Technical report, 1 March-31 May 
1994. Swisher, J.H. (Southern Illinois Univ., Carbondale, IL (United 
States)); O’Brien, W.S.; Gupta, R.P. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1994]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018861. Source: 
OSTI; NTIS; GPO Dep. 

In the continuing search for good sorbent materials to remove 
sulfur from hot, coal-derived gases, zinc titanate sorbents have 
shown great promise. The objective of this project is to extend the 
effort started last year on sorbents with little or no loss in chemical 
reactivity. The principle is to contain Zn2TiO, in a structural matrix 
of excess TiOo. Progress on several tasks was made during the 
third quarter. The new fixed bed apparatus at SIUC was made op- 
erational, and experiments in it have started. The feasibility of 
using turbine exhaust gas diluted with No for sorbent regeneration 
was demonstrated through experiments at both SIUC and RTI. The 
third of four ten-cycle tests was completed at RTI. It was a fixed 
bed test on one to two promising formulations developed last year. 
The results followed the pattern of the fluidized bed tests com- 
pleted earlier in that the chemical reactivity was good, except for 
the first few cycles. Lastly the undergraduate student design project 
on hot gas desulfurization hardware was completed this quarter. 


32118 (DOE/PC/92521-T177) Upgrading mild gasification 
liquids to produce electrode binder pitch: Technical report, 1 
March-31 May 1994. Knight, R.A. (Inst. of Gas Technology, 
Chicago, IL (United States)). Illinois State Geological Survey, 
Champaign, IL (United States). [1994]. 27p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States);Illinois Clean Coal Inst., 
Carterville, IL (United States). DOE Contract FC22-92PC92521. 
Order Number DE94018859. Source: OSTI; NTIS; GPO Dep. 





The objective of this program is to investigate the production of 
electrode binder pitch, valued at $250—$300/ton, from mild gasifica- 
tion liquids. The IGT MILDGAS process pyrolyzes coal at 650-760 
C and, with Illinois coal, the 400 C+ distillation residue (crude 
pitch) comprises 40-70% of the MILDGAS liquids, representing up 
to 20 wt% of maf feed coal. The largest market for pitch made 
from coal liquids is the aluminum industry, which uses it to make 
carbon anodes for electrolytic furnaces. In this project, crude 
MILDGAS pitch is being modified by a flash thermocracking tech- 
nique to achieve specifications typical of a binder pitch. Last year, 
a pitch thermocracking unit was constructed for operation at 650— 
900 F. Process conditions are being examined to optimize the 
properties of the finished pitch and coke. In the current year, im- 
provements to the thermocracker were made for better gas and 
pitch flow control, continuous electronic monitoring of feed rate and 
pressures, and improvements to allow longer tests. During the cur- 
rent quarter, five thermocracking tests were conducted in 100% No, 
50% Ho2/N2, and 100% Ho. Test temperatures were 758-873 C 
with residence times of 1.86-2.42 s and pitch:gas ratios of 0.90— 
1.10 x 10-4. Product analyses showed that there was no 
significant effect of Ho on the pitch sulfur content, but the pitch sul- 
fur content was significantly reduced at higher temperature. 


32119 (DOE/PC/92521-T178) Bench-scale development of 
mild gasification char desulfurization: Technical report, 1 
March-31 May 1994. Knight, R.A. (inst. of Gas Technology, 
Chicago, IL (United States)). Illinois State Geological Survey, 
Champaign, IL (United States). [1994]. 23p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States);Illinois Clean Coal Inst., 
Carterville, IL (United States). DOE Contract FC22-92PC92521. 
Order Number DE94018858. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to scale up a process, developed un- 
der a previous ICCI grant, for desulfurization of mild gasification 
char by treatment with hydrogen-rich process-derived fuel gas at 
650-760 C and 7-15 atm. The char can be converted into a low- 
sulfur metallurgical form coke. In the prior study, IBC-105 coal with 
4.0 wt% sulfur was converted to chars with less than 1.0 wt% sul- 
fur in a laboratory-scale batch reactor. The susceptibility of the 
char to desulfurization was correlated with physicochemical char 
properties and mild gasification conditions. Acid pretreatment of the 
coal prior to miki gasification was also shown to significantly en- 
hance subsequent sulfur removal. In this study, IGT is conducting 
continuous bench-scale tests in a 1-lb/h fluidized-bed reactor to de- 
termine the preferred process conditions and obtain steady-state 
data necessary for process design and scale-up. The desulfurized 
chars are to be used to produce low-sulfur form coke, which will be 
evaluated for density, reactivity, and strength properties relevant to 
utilization in blast furnaces. This quarter, 2,500 g of mild gasifica- 
tion char was produced from untreated IBC-105 coal in the 
bench-scale reactor. Half of this char will be subjected to sulfuric 
acid treatment to enhance subsequent desulfurization. Char- 
producing runs were also initiated with acid-pretreated coal, which 
will produce about 1,250 g of char. 


32120 (DOE/PC/92532-T8) Fischer-Tropsch synthesis in 
supercritical reaction media: Progress report, 1 April 1994-31 
June 1994. Subramaniam, B.; Bochniak, D.; Snavely, K. Kansas 
Univ., Lawrence, KS (United States). Dept. of Chemical and 
Petroleum Engineering. Jul 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92532. 
Order Number DE95000395. Source: OSTI; NTIS; GPO Dep. 

The report describes efforts during this quarter on the reactor 
and on the development of analytical methods. Reactor develop- 
ment efforts were directed towards optimizing reactor pressure and 
temperature control, as well as catalyst characterization. Analytical 
procedures focused on calibration methods for gas chromatogra- 
phy of Fischer-Tropsch products. Results on the porosity and 


surface area of the Ruhrchemie iron catalyst and GC calibration 
runs are given. 


32121 


(DOE/PC/92537-T5) Novel catalysts for upgrading 
coal-derived liquids: Quarterly technical progress report, Jan- 
uary 1, 1994—March 31, 1994. Thompson, L.T.; Savage, P.E.; 
Briggs, D.E. Michigan Univ., Ann Arbor, MI (United States). Dept. 
of Chemical Engineering. 30 Apr 1994. 4p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG22-92PC92537. 
Order Number DE95000384. Source: OSTI; NTIS; GPO Dep. 

Coal liquefaction and coal-oil co-processing are perhaps the 
most promising technologies for the conversion of coal into high- 
quality, clean-burning transportation fuels. An important step in the 
conversion process involves upgrading (e.g., heteroatom removal 
and hydrogenation) the coal-derived liquids. These liquids tend to 
be richer in heteroatoms, more aromatic and higher molecular 
weight than typical crude oils, and conventional petroleum hy- 
drotreatment catalysts tend to be less effective for upgrading 
coal-derived liquids (Xu et al., 1991). Current coal liquefaction re- 
search and development efforts typically have taken one of two 
approaches to solving this problem (Derbyshire, 1989). The first is 
to develop improved coal dissolution catalysts that will lead to liq- 
uid products with characteristics more closely resembling that of 
petroleum crude oil. This approach, if successful, would facilitate 
the implementation of existing crude oil refining technology for the 
downstream processing of coal-derived liquids. The second 
approach, which is adopted in this research, recognizes that coal- 
derived liquids do differ from petroleum crude oils and aims to 
develop new catalysts specifically for the upgrading process. If 
effective, these catalysts could be integrated into existing coal liq- 
uefaction and co-processing technologies and significantly improve 
the economic feasibility of developing commercial processes for the 
conversion of coal into transportation fuels. The authors evaluated 
the catalytic properties of a series of supported molybdenum oxyni- 
tride and nitride catalysts for benzofuran hydrodeoxygenation. 


32122 (DOE/PC/92537-T6) Novel catalysts for upgrading 
coal-derived liquids: Quarterly technical progress report, April 
1, 1994—June 30, 1994. Thompson, L.T.; Savage, P.E.; Briggs, 
D.E. Michigan Univ., Ann Arbor, MI (United States). Dept. of 
Chemical Engineering. 30 Apr 1994. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92537. 
Order Number DE95000385. Source: OSTI; NTIS; GPO Dep. 

Coal liquefaction and coal-oil co-processing are perhaps the 
most promising technologies for the conversion of coal into high- 
quality, clean-burning transportation fuels. An important step in the 
conversion process involves upgrading (e.g., heteroatom removal 
and hydrogenation) the coal-derived liquids. These liquids tend to 
be richer in heteroatoms, more aromatic and higher molecular 
weight than typical crude oils, and conventional petroleum hy- 
drotreatment catalysts tend to be less effective for upgrading 
coal-derived liquids (Xu et al., 1991). Current coal liquefaction re- 
search and development efforts typically have taken one of two 
approaches to solving this problem (Derbyshire, 1989). The first is 
to develop improved coal dissolution catalysts that will lead to liq- 
uid products with characteristics more closely resembling that of 
petroleum crude oil. This approach, if successful, would facilitate 
the implementation of existing crude oil refining technology for the 
downstream processing of coal-derived liquids. The second 
approach, which is adopted in this research, recognizes that coal- 
derived liquids do differ from petroleum crude oils and aims to 
develop new catalysts specifically for the upgrading process. If 
effective, these catalysts could be integrated into existing coal liq- 
uefaction and co-processing technologies and significantly improve 
the economic feasibility of developing commercial processes for the 
conversion of coal into transportation fuels. The authors evaluated 
the catalytic properties of a series of supported molybdenum oxyni- 
tride and nitride catalysts for benzothiophene hydrodesulfurization. 


32123 (DOE/PC/92545-7) Fischer-Tropsch synthesis in su- 
percritical fluids: Quarterly technical progress report, 1 April 
1994-30 June 1994. Akgerman, A. (Texas A&M Univ., College 
Station, TX (United States). Dept. of Chemical Engineering); Bukur, 
D.B. Texas A and M Univ., College Station, TX (United States). 
Texas Engineering Experiment Station. 28 Jul 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92545. Order Number DE95000415. Source: OSTI; NTIS; 
GPO Dep. 

One objective for this quarter was to continue studies on effec- 
tive diffusivity measurements to obtain diffusion coefficients of 
Fischer-Tropsch products in supercritical fluids. Objectives for this 
quarter on Fischer-Tropsch reaction related studies were: (1) to 
purchase a new liquid pump for future supercritical experiments; 
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(2) to make further improvements in the on-line GC analysis and 
reactor assembly; (3) to continue Fischer-Tropsch reaction tests 
using propane as the supercritical solvent with different reaction 
conditions and/or operating procedures; and (4) to perform a more 
detailed analysis of the data collected in run FA-0844. Accomplish- 
ments for these tasks are discussed. 


32124 (DOE/PC/92550-7) Evaluation of hyperbaric filtra- 
tion for fine coal dewatering: Seventh quarterly technical 
progress report, April 1, 1994—June 30, 1994. Parekh, B.K.; 
Hogg, R.; Fonseca, A. Kentucky Univ., Lexington, KY (United 
States). Research Foundation. [1994]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92550. 
Order Number DE95000416. Source: OSTI; NTIS; GPO Dep. 

The main objectives of the project are to investigate the funda- 
mental aspects of particle-liquid interaction in fine coal dewatering, 
to conduct laboratory and pilot plant studies on the applicability of 
hyperbaric filter systems and to develop process conditions for de- 
watering of fine clean coal to less than 20 percent moisture. This 
project is oriented into three phases. 


32125 (DOE/PC/93053-T2) Cooperative research in coal 
liquefaction: Technical progress report, May 1, 1993—April 30, 
1994. Huffman, G.P. (ed.). Consortium for Fossil Fuel Liquefaction 
Science, Lexington, KY (United States). [1994]. 333p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
93PC93053. Order Number DE95001177. Source: OSTI; NTIS; 
GPO Dep. 

Accomplishments for the past year are presented for the follow- 
ing tasks: coliquefaction of coal with waste materials; catalysts for 
coal liquefaction to clean transportation fuels; fundamental re- 
search in coal liquefaction; and in situ analytical techniques for 
coal liquefaction and coal liquefaction catalysts some of the high- 
lights are: very promising results have been obtained from the 
liquefaction of plastics, rubber tires, paper and other wastes, and 
the coliquefaction of wastes with coal; a number of water soluble 
coal liquefaction catalysts, iron, cobalt, nickel and molybdenum, 
have been comparatively tested; mossbauer spectroscopy, XAFS 
spectroscopy, TEM and XPS have been used to characterize a va- 
riety of catalysts and other samples from numerous consortium and 
DOE liquefaction projects and in situ ESR measurements of the 
free radical density have been conducted at temperatures from 100 
to 600°C and Hz pressures up to 600 psi. 


32126 (DOE/PC/93213-T3) Rate inhibition of steam gasifi- 
cation by adsorbed hydrogen: Technical progress report: 1 
April 1994-30 June 1994. Miller, D.J. Michigan State Univ., East 
Lansing, MI (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93213. 
Order Number DE95000399. Source: OSTI; NTIS; GPO Dep. 

Progress during the third quarter of the grant period has focused 
on completion and checkout of the experimental system for 
gasification studies, development of calibration curves and decon- 
volution/analytical methods for determining gasification rate, and 
completion of coal char and Saran char sample preparation and 
characterization. Initial gasification studies involving temperature 
programmed desorption of species adsorbed on prepared samples 
have also been completed. 


32127 (ORNL-6812, pp. 144-156) Mathematical modeling of 
an advanced bioreactor for coal solubilization. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1994. In Fossil Energy Program 
annual progress report for April 1993 through March 1994. 238p. 
Order Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

The application of biocatalysts to the solubilization and/or lique- 
faction of coal enables coal processing at modest temperatures 
and pressures in a relatively mild chemical environment. Liquid flu- 
idized bed reactors may be used in such a biocatalytic process 
due to their efficient mass transport, ease of gas disengagement, 
and capability to operate in a continuous fashion with high through- 
put. Unlike conventional fluidization process, the biosolubilization of 
coal in a fluidized bed reactor exhibits an unique feature, i.e., parti- 
cles of widely different sizes will be present in the bed as the coal 
particles are gradually solubilized. That is, as the coal particles sol- 
ubilize, they will gradually become smaller in diameter. Thus, at 
some point, the small particles will elute from the bed. In addition, 
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the continuous operation of the solubilization process will require 
that the coal be replenished in the bed in a continuous fashion. As 
a result, the mathematical models developed to describe conven- 
tional fluidized beds can not be directly applied to such biocatalytic 
fluidized bed reactors. In order to achieve the efficient design, as- 
sessment, operation, and scaleup of such a reactor, detailed 
knowledge of bed expansion and segregation tendencies, reactor 
axial pressure drop and particle size distribution as a function of 
axial position and flowrate are required. In this study the experi- 
mentally determined particle size distribution is directly compared 
with the predicted particle size distribution. This particle size distri- 
bution of the axial position and flowrate of liquid through the bed. 
In addition, comparisons between the predicted and measured 
heights in a fluidized bed containing nonreactive coal particles of 
wide size distribution are provided. 


32128 (ORNL-6812, pp. 160-163) Oxidative processes 
relevant to the conversion of coal catalyzed by enzymes in or- 
ganic solvents. Magner, E.; Klibanov, A.M. Oak Ridge National 
Lab., TN (United States). Jun 1994. In Fossil Energy Program an- 
nual progress report for April 1993 through March 1994. 238p. 
Order Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

Efforts to explore the catalytic potential of heme proteins in non- 
aqueous solvents are described. Investigations during this reporting 
period have focused on using the oxidizing abilities of catalase’s 
compound | to carry out novel oxidation reactions in such solvents. 
Compound | is generated by the reaction of bovine liver catalase 
with tert-butyl hydroperoxide (tert-BuOOH). The enzyme can be re- 
generated by reaction with a second molecule of tert-BuOOH. A 
variety of substrates were screened in order to test for their reac- 
tivity with compound | of catalase. All reactions were initially 
carried out in tetrahydrofuran in order to avoid oxidation of the sol- 
vent by compound. THe reaction was carried out using 1 mg mi-! 
enzyme, 15 mM tert-BuOOH, in tetrahydrofuran which contained 
2% (v/v) aqueous buffer and 5% (v/v) of the appropriate substrate. 
Since realization of substrate X with compound | will increase the 
production of tert-BuOH compared to that produced in the absence 
of X, the substrates were initially screened by following this in- 
crease in the rate using capillary gas chromatography. 


32129 (SAND-94-1872C) Experimental techniques for 
hydrodynamic characterization of multiphase flows in slurry- 
phase bubble-column reactors. Torczynski, J.R.; O’Hern, T.J.; 
Adkins, D.R.; Shollenberger, K.A.; Mondy, L.A.; Jackson, N.B. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9409168-5: Coal liquefaction 
and gas conversion contractors’ review conference, Pittsburgh, PA 
(United States), 7-8 Sep 1994). Order Number DE94018735. 
Source: OSTI; NTIS; GPO Dep. 

Slurry-phase bubbie-column Fischer-Tropsch (FT) reactors are 
recognized as one of the more promising technologies for convert- 
ing synthesis gas from coal into liquid fuel products (indirect 
liquefaction). However, hydrodynamic effects must be considered 
when attempting to scale these reactors to sizes of industrial inter- 
est. The objective of this program is to facilitate characterization of 
reactor hydrodynamics by developing and applying noninvasive to- 
mographic diagnostics capable of measuring gas holdup spatial 
distribution in these reactors. 
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32130 (DOE/PC/92521-T165) Production of carbon molec- 
ular sieves from Illinois coal: Technical report, March 1, 
1994-May 31, 1994. Lizzio, A.A.; Rostam-Abadi, M.; Feizoulof, 
C.A.; Vyas, S.N. Illinois State Univ., Normal, IL (United States). 
[1994]. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94018871. Source: OSTI; NTIS; GPO Dep. 

Carbon molecular sieves (CMS) have become an increasingly 
important class of adsorbents for use in gas separation and recov- 
ery processes. The overall objective of this project is to determine 
whether Illinois coal is a suitable feedstock for the production of 





CMS and to evaluate the potential application of the products in 
commercial gas separation processes. The full potential of these 
materials in commercial gas separations has yet to be realized. In 
Phase Il, the optimal char preparation conditions determined in 
Phase | are being applied to production of larger quantities of CMS 
in a 2 in. ID batch fluidized-bed reactor (FBR) and a 4 in. ID con- 
tinuous rotary tube kiln (RTK). In the previous reporting period, an 
invention disclosure describing a novel CMS preparation technique 
(oxygen deposition) was prepared and submitted to Research Cor- 
poration Technologies for evaluation. During this reporting period, 
work continued on the development of the oxygen deposition pro- 
cess. Carbon deposition as a means to narrow pore size was also 
investigated. Pound quantities of CMS were prepared from IBC- 
102 coal in the TRK. A meeting was arranged between the ISGS 
and Carbo Tech Industieservice GmbH, one of two companies in 
the world that produce CMS from coal, to discuss possible ship- 
ment of Illinois coal to Germany for CMS production. A secrecy 
agreement between the ISGS and Carbo Tech is in preparation. 
Several large scale char production runs using Industry Mine coal 
were conducted in an 18 in. ID batch and 8 in. ID continuous RTK 
at Allis Mineral Systems, Milwaukee, WI. The molecular sieve 
properties of the chars have yet to be determined. 


0106 Properties and Composition 
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32131 (CONF-940813-15) Premium distillate products from 
direct liquefaction of coal. Zhou, P.Z. (Burns and Roe Services 
Corp., Pittsburgh, PA (United States)); Winschel, R.A.; Klunder, 
E.B. Consolidation Coal Co., Library, PA (United States); Burns 
and Roe Services Corp., Pittsburgh, PA (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89883 ; AC22-89PC88400. From 208. Ameri- 
can Chemical Society national meeting; Washington, DC (United 
States); 21-26 Aug 1994. Order Number DE94017569. Source: 
OSTI; NTIS; GPO Dep. 

The net liquid products from modern coal liquefaction processes 
are lower boiling and have much lower end points (mostly under 
400°C) than crude petroleum. Coal liquids have very low concen- 
trations of heteroatoms, particularly S, and metals, and are free of 
resids and asphaltenes. High yields of low-S (0.01-0.03 wt %) 
naphtha, kerosene, and diesel fuel fractions can be obtained simply 
by atmospheric distillation, with a total yield of light fuel fractions 
ranging from 68 to 82 LV% (W260D exclusive). The coal naphtha 
has a low aromatics content (5-13 LV%), readily meeting projected 
year-2000 requirements. Its low Reid vapor pressure allows light 
components from other sources to be blended. The coal light distil- 
late of in appropriate boiling range will be a good low-S blending 
stock for the light diesel fuel pool. The heavy distillate can be re- 
fined into a low-S No. 4 diesel fuel/fuel oil. This fraction, along with 
the >343°C atmospheric bottoms, can be catalytically cracked or 
hydrocracked to make light liquid fuels. Thus, modern coal liquids 
should no longer be envisioned as thick liquids (or even solids) 
with high concentrations of aromatics and asphaltenes. Products 
obtained from advanced coal liquefaction technologies are more 
like light naphthene-base petroleum, but with lower heteroatoms 
and metals contents, and they are free of resids. Coal liquids are 
likely to be co-refined in existing petroleum refineries; and hy- 
droprocessing of various severities would be needed for different 
fractions to produce quality blending stocks for refinery fuel pools. 


32132 (CONF-940813-19) Thermolysis of phenethyl phenyl 
ether: A model of ether linkages in low rank coal. Britt, P.F.; 
Buchanan, A.C. Ill; Malcolm, E.A. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 208. 
American Chemical Society national meeting; Washington, DC 
(United States); 21-26 Aug 1994. Order Number DE94018137. 
Source: OSTI; NTIS; GPO Dep. 

Currently, an area of interest and frustration for coal chemists 
has been the direct liquefaction of low rank coal. Although low rank 
coals are more reactive than bituminous coals, they are more diffi- 
cult to liquefy and offer lower liquefaction yields under conditions 
optimized for bituminous coals. Solomon, Serio, and co-workers 
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have shown that: in the pyrolysis and liquefaction of low rank 
coals, a low temperature cross-linking reaction associated with oxy- 
gen functional groups occurs before tar evolution. A variety of 
pretreatments (demineralization, alkylation, and ion-exchange) have 
been shown to reduce these retrogressive reactions and increase 
tar yields, but the actual chemical reactions responsible for these 
processes have not been defined. In order to gain insight into the 
thermochemical reactions leading to cross-linking in low rank coal, 
we have undertaken a study of the pyrolysis of oxygen containing 
coal model compounds. Solid state NMR studies suggest that the 
alkyl aryl ether linkage may be present in modest amounts in low 
rank coal. Therefore, in this paper, we will investigate the thermoly- 
sis of phenethyl phenyl ether (PPE) as a model of O-aryl ether 
linkages found in low rank coal, lignites, and lignin, an evolutionary 
precursor of coal. Our results have uncovered a new reaction 
channel that can account for 25% of the products formed. The im- 
pact of reaction conditions, including restricted mass transport, on 
this new reaction pathway and the role of oxygen functional groups 
in cross-linking reactions will be investigated. 


32133 (DOE/METC/C—94/7156) Instrumentation for trace 
emission measurements. Chisholm, W.P. USDOE Morgantown 
Energy Technology Center, WV (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9406131-—12: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE95000593. Source: OSTI; NTIS; 
GPO Dep. 

Rising concerns about the potential release of harmful elements 
into the environment from coal utilization have driven the develop- 
ment of new analytical capabilities. And recent environmental 
regulations, such as the Clean Air Act and Amendments, demand 
superior performance from new coal-based technologies as 
regards their pollution emission potential. Currently available instru- 
mentation for fossil fuel process and combustion monitoring 
requires sample extraction and remote analysis in a laboratory. 
This type of monitoring is not adequate for commercialization of 
many of the advanced technologies under development at METC. 
Especially challenging is the task of sampling and characterizing 
systems at high temperature and pressure. The inductively coupled 
plasma (ICP) spectrometer has the potential to perform elemental 
composition analysis for the purpose of continuous emissions mon- 
itoring. The shortcomings of conventional ICP systems plumbed 
directly to high-temperature and high-pressure process systems 
have been previously discussed. In brief, these systems cannot 
sustain a plasma in a gas stream containing a large proportion of 
molecular gases, they cannot be connected to hot, pressurized 
sample lines, and the plasma emission spectrum contains strong 
interfering molecular bands. The ICP system the authors are devel- 
oping addresses all these difficulties. 


32134 (DOE/MT/S2019-T1) Effect of coal beneficiation pro- 
cess on rheology/atomization of coal water slurries: Quarterly 
progress report, 1 May 1994-31 July 1994. Ohene, F. Grambling 
State Univ., LA (United States). Dept. of Chemistry. [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92MT92019. Order Number DE95000397. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of coal beneficiation processes and high 
shear rheological properties on the atomization of coal-water slur- 
ries (CWS). In the atomization studies, the mean drop size of the 
CWS sprays will be determined at various air-to CWS. A correla- 
tion between the high shear rheological properties, particle size 
distributions and the atomization will be made in order to determine 
the influence of these parameters on the atomization of CWS. Dur- 
ing the past quarter, several experimental studies on pressure 
dependent atomization of coal-water slurries and simulated fluids 
were performed. Surface tension, elastic, high and low shear vis- 
cosities were performed prior to the atomization tests. Previous 
work indicate that viscoelastic behavior played a significant role in 
the atomization of the coal slurries. Thus, efforts during this past 
quarter concentrated on viscoelastic characterization of the coal- 
water slurries. Atomization of the coal-water slurry samples as a 


ERA Vol. 19, No. 12 19 





01 COAL, LIGNITE, AND PEAT 
0106 Properties and Composition 


function of air flow rate were also performed during this past quar- 
ter. Correlation of the atomization data with the rheological data is 
still in progress. 


32135 (DOE/PC/80537-T7) Use of generator produced neu- 
trons in coal analysis: Final report. Thorpe, A.N. (Howard Univ., 
Washington, DC (United States)); Senftle, F.; Mikesell, J.L. Howard 
Univ., Washington, DC (United States). Dec 1988. 40p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
85PC80537. Order Number DE95001147. Source: OSTI; NTIS; 
GPO Dep. 

A 14 MeV neutron generator is satisfactory for making capture 
gamma-ray analysis in a borehole in rocks for a limited number of 
elements. In coal, a thermal-capture gamma-ray spectrum will yield 
data for a relatively larger number of elements. However, by the 
time 14 MeV neutrons are reduced to thermal energies and ab- 
sorbed by the target elements the neutrons are a considerable 
distance from the neutron source and the detector. Consequently, 
the activated coal sample is dispersed and a long way from the de- 
tector, and results in a reduced sensitivity. If the neutron generator 
source emitted 2.5 MeV neutrons by a (D,D) reaction, the neutrons 
would be thermalized close to the detector. In this case, the sensi- 
tivity of the neutron activation method would be substantially 
enhanced. To produce a borehole generator which would produce 
2.5 MeV neutrons, we started with 14 MeV generator using a 
tube-transformer assembly (TTA) as developed by the Sandia Cor- 
poration. A similar TTA was constructed using a deuterium rather 
than a tritium loaded target. The new TTA did not respond 
adequately with the exiting electronics. In the course of this investi- 
gation, a fast-response high-energy neutron detector using the 
®O(n,p)'7N reaction was developed which worked quite well and 
was a great help in adjusting the electronic parameters of the 14 
MeV neutron generator. As the flux rate of the 2.5 MeV neutron 
generator was inadequate for activation analysis of coal, Cf-252 
was substituted in order to obtain comparable spectra using 14 
and 2.2 MeV neutrons. Using a specially constructed coal irradia- 
tion facility with a central borehole, experiments were made using 
neutrons of both energies and comparable fluxes. It is clear from 
the results that lower energy neutrons yield spectra which are 
more useful for coal analysis. 


32136 (DOE/PC/89757-10) Thermodynamics and surface 
Structure of coals: Quarterly report, January 1—March 31, 
1992. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. [1992]. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE95001194. Source: 
OSTI; NTIS; GPO Dep. 

The development of improved methods of coal beneficiation 
would be aided by a better understanding of interactions at coal 
surfaces. Inverse gas chromatography (IGC) has been used to de- 
termine adsorption enthalpies and entropies for coal surfaces. This 
is the first application of this technique to bituminous coal surfaces 
under conditions of linear chromatography. The accessible surface 
is equivalent to the external coal surface in IGC. This supports the 
view that coals do not contain interconnected pore networks. For 
linear alkanes, adsorption enthalpies on Illinois No. 6 coal are larger 
than adsorption enthalpies on graphitized carbon black (GCB). The 
adsorption enthalpy per adsorbate CH, group, AQ,4,-CH>, is about 
2.2 kcal/mol for Illinois No. 6 coal. This value is larger than for 
GCB and falls in the range for nongraphitized carbons. The limited 
bulk solubility, indicated by the peak width, is proportional to the 
adsorption enthalpy. This suggests a common mechanism for bulk 
solubility and surface adsorption in coals. 51 refs. 


32137 (DOE/PC/89757—11) Thermodynamics and surface 
structure of coals: Quarterly report, April 1—June 30, 1992. 
Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E. Lehigh Univ., 
Bethlehem, PA (United States). Dept. of Chemistry. [1992]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE95001195. Source: 
OSTI; NTIS; GPO Dep. 

In applications such as coal cleaning and coal slurries, the inter- 
action occurring at the coal surface are critical. In all chemical 
reactions of solid coal, the reagent must first encounter the coal 
surface. How much of the surface is open to a molecule and the 
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interactions occurring on contact are important, often crucial param- 
eters. The present scientific understanding of the coal surface and 
its interactions are rudimentary and inadequate to support the de- 
velopment of new processes and to allow full understanding of the 
technology which has already been developed, largely on a trial- 
and-error basis. The objectives of this work are to investigate the 
surface structure and surface interaction thermodynamics of a vari- 
ety of coals and treated coals in order to develop an understanding 
of the coals surface and how it changes. The work this quarter has 
focused on writing and analyzing a new NMR pulse program for 
measuring ‘°C T, relaxation times. This pulse program does not 
use cross polarization has have the previously described pulse pro- 
grams. The authors also examined the relaxation effects produced 
by the addition of paramagnetic ions to several coal samples. 
Sample preparation and preliminary analysis using transmission 
electron microscopy (TEM) and sample preparation for electron 
probe microanalysis (EPMA) have begun. Some x-ray photoelec- 
tron spectroscopy (XPS or ESCA) studies have been carried out. 


32138 (DOE/PC/89757-12) Thermodynamics and surface 
structure of coals: Quarterly report, July 1-September 30, 
1992. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. [1992]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE95001196. Source: 
OSTI; NTIS; GPO Dep. 

In applications such as coal cleaning and coal slurries, the inter- 
actions occurring at the coal surface are critical. In all chemical 
reactions of solid coal, the reagent must first encounter the coal 
surface. How much of the surface is open to a molecule and the 
interactions occurring on contact are important, often crucial pa- 
rameters. The present scientific understanding of the coal surface 
and its interactions are rudimentary and inadequate to support the 
development of new processes and to allow full understanding of 
the technology which has already been developed, largely on a 
trial-and-error basis. The objectives of this work are to investigate 
the surface structure and surface interaction thermodynamics of a 
variety of coals and treated coals in order to develop an under- 
standing of the coal surface and how it changes. The work this 
quarter has focused on modifying the technique for depositing dys- 
prosium onto the coal in order to minimize diffusion throughout the 
coal. The authors have also evaluated a couple of different sample 
mounting materials for use with the electron probe microanalysis 
(EPMA) technique. They then used the EPMA to analyze the new 
coal preparations to determine the location of the dysprosium in 
the coal. 


32139 (DOE/PC/89757-13) Thermodynamics and surface 
structure of coals: Quarterly report, October 1-December 31, 
1992. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. [1992]. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE95001197. Source: 
OSTI; NTIS; GPO Dep. 

Reactions that occur during coal liquefaction and beneficiation in- 
volve disruption or modification of forces at coal surfaces such as 
maceral-maceral, maceral-mineral, and coal-solvent interfaces. 
Understanding the forces at these interfaces should lead to im- 
provements in coal processing. Knowledge of the interactions 
occurring at both maceral and mineral surfaces will help optimize 
the design of coal cleaning processes. An understanding of coal 
surface is important for understanding reactions with coal and for a 
complete understanding of coal structure and chemistry. The au- 
thors present thermodynamic data for nonpolar hydrocarbons on 
Illinois No. 6 coal obtained using injection sizes five order of mag- 
nitude smaller than those used in previous IGC (Inverse Gas 
Chromatography) studies of coals. The retention volumes for IGC 
peaks in their regime are independent of injection amount and are 
characteristic of the thermodynamic interaction between the solute 
and the coal. Plots of the logarithm of retention volume over tem- 
perature vs. inverse temperature (van’t Hoff plots) may therefore 
be used to determine the isosteric adsorption heats, qg:. The inte- 
gral adsorption entropies, AS°, may be determined from qs. The 
integral adsorption entropies, AS°, may be determined from ge 





and the retention volume. Isosteric adsorption heats for hydrocar- 
bons on extracted, demineralized, and heated coal reflect changes 
that occur at the coal surface as a result of these treatments. The 
effect of changing the coal particle size on the retention volumes 
indicates that the retention volumes are sensitive to the external 
surface of the coal. 


32140 (DOE/PC/89757-14) Thermodynamics and surface 
structure of coals: Quarterly report, January 1—March 31, 
1993. Glass, A.S.; Larsen, J.W.; Quay, D.M.; Roberts, J.E. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89757. Order Number DE95001198. Source: 
OSTI; NTIS; GPO Dep. 

The authors previously reported isosteric adsorption heats, gr, 
for nonpolar adsorbates on Illinois No. 6 coal obtained using 
inverse gas chromatography (IGC). The data showed that the pres- 
ence of mineral matter in the coal does not effect the adsorption 
heats for these types of molecules on Illinois No. 6 coal. In con- 
trast, adsorption heats for polar and acidic/basic adsorbates differ 
for demineralized and original Illinois No. 6 coal, as discussed in 
the present report. 


32141 (DOE/PC/91285-10) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, 1 Jan- 
uary 1994-31 March 1994, Zilm, K.W. Yale Univ., New Haven, CT 
(United States). Dept. of Chemistry. [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91285. Order Number DE95000420. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important function groups that determine 
the reactivity of coals. Special attention is being paid to methods 
that are compatible with the very high magic angle sample spin- 
ning rates needed for operation at the high magnetic field strengths 
available today. Polarization inversion methods utilizing the differ- 
ence in heat capacities of small groups of spins are particularly 
promising. Methods combining proton-proton spin diffusion with '°C 
CPMAS readout are being developed to determine the connectivity 
of functional groups in coals in a high sensitivity relay type of ex- 
periment. Additional work is aimed at delineating the role of methyl 
group rotation in the proton NMR relaxation behavior of coals. 


32142 (DOE/PC/91285—11) Two dimensional NMR and NMR 
relaxation studies of coal structure: Progress report, 1 April 
1994-30 June 1994. Zilm, K.W. Yale Univ., New Haven, CT 
(United States). Dept. of Chemistry. [1994]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91285. Order Number DE95000421. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the progress made on the title project for the 
project period. Four major areas of inquiry are being pursued. Ad- 
vanced solid state NMR methods are being developed to assay the 
distribution of the various important functional groups that deter- 
mine the reactivity of coals. Special attention is being paid to 
methods that are compatible with the very high magic angle sam- 
ple spinning rates needed for operation at the high magnetic field 
strengths available today. Polarization inversion methods utilizing 
the difference in heat capacities of small groups of spins are partic- 
ularly promising. Methods combining proton-proton spin diffusion 
with ‘°C CPMAS readout are being developed to determine the 
connectivity of functional groups in coals in a high sensitivity relay 
type of experiment. Additional work is aimed at delineating the role 
of methyl group rotation in the proton NMR relaxation behavior of 
coals. Work in the last quarter has focused on further development 
of the spectral editing techniques for organic solids and their appli- 
cations to coals. The work to date and more recent advances in 
the underlying theory of these methods are expanded upon in the 
attached preprint. This article was invited for the Encyclopedia of 
Magnetic Resonance and reviews the importance of spectral edit- 
ing methods for solids and the central role the DOE funded work 
has played in these developments. 
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32143 (DOE/PC/91303-T12) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, April-June 
1994. Osseo-Asare, K.; Wei, Dawei. Pennsylvania State Univ., Uni- 
versity Park, PA (United States). Dept. of Materials Science and 
Engineering. Aug 1994. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91303. Order Num- 
ber DE95001175. Source: OSTI; NTIS; GPO Dep. 

The energy levels of the conduction band of pyrite as a function 
of pH have been estimated as Ec = 0.34—0.059 pH in volts vs. 
SCE. The values of Ec are a little more negative than those of 
open-circuit potential, which means that the pyrite synthesized in 
this study is an n-type semiconductor because illumination does 
not increase the electron concentration in the conduction band sig- 
nificantly. The photocurrent experiments show that when the 
electrode potential is held at a value more positive than Ec, an 
anodic current can be produced at the inert electrode, and this cur- 
rent can be increased dramatically by shining light on the pyrite 
particle suspension. It is believed that the increase of anodic cur- 
rent under illumination results from the transfer of the electrons 
from the valence band to the conduction band. 


32144 (DOE/PC/91305—11) Characterization of porosity via 
secondary reactions: Quarterly technical progress report, 
April 1—June 30, 1994. Calo, J.M.; Zhang, L. Brown Univ., Provi- 
dence, RI (United States). Div. of Engineering. [1994]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91305. Order Number DE95001192. Source: 
OSTI; NTIS; GPO Dep. 

Comparisons between porosity characterization data obtained 
from nitrogen adsorption isotherms, and that revealed by CO and 
CO, TPD spectra were performed for Wyodak coal char samples 
prepared at various degrees of burn-off, ranging from 0-72% burn- 
off, in 0.1 MPa oxygen at 420 C. Conclusions derived from these 
analyses include: the CO TPD spectra correlate the development 
of the microporosity; and the CO, spectra correlate the develop- 
ment of the larger, external porosity. This behavior is currently 
attributed to the restriction of formation of the larger CO>-liberating 
oxygen surface complexes (e.g., lactones, carboxylic acid 
anhydrides) to the larger, external porosity, while the smaller CO- 
liberating complexes (e.g., carbonyls, semi-quinones) form on the 
surfaces of all the pores, but since the microporosity accounts for 
the bulk of the surface area, the latter correlates the microporosity 
quite well. To the best of the authors’ knowledge, these data repre- 
sent the first time that this particular connection has been made 
between porosity development and TPD spectra. 


32145 (DOE/PC/91306—11) Sorption and chemical transfor- 
mation of PAHs on Coal Fly Ash: Technical progress report, 
May 1—July 31, 1994. Mamantov, G.; Wehry, E.L. Tennessee 
Univ., Knoxville, TN (United States). Dept. of Chemistry. [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91306. Order Number DE95000370. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to characterize the interactions of 
coal fly ash with polycyclic aromatic hydrocarbons (PAHs) and their 
derivatives, and to understand the influence of the surface proper- 
ties of coal ash (and other atmospheric particles) on the chemical 
transformations of polycyclic aromatic compounds. Specific investi- 
gations directed toward this overall objective include: (a) 
Fractionation of heterogeneous coal fly ash samples into different 
particle types varying in size and chemical composition (carbona- 
ceous, mineral magnetic, and mineral nonmagnetic);  (b) 
Measurement of the rates of chemical transformation of PAHs and 
PAH derivatives (especially nitro-PAHs) and the manner in which 
the rates of such processes are influenced by the chemical and 
physical properties of coal fly ash particles; (c) Chromatographic 
and spectroscopic studies of the nature of the interactions of coal 
fly ash particles with PAHs and PAH derivatives; (d) Characteriza- 
tion of the fractal nature of fly ash particles (via surface area 
measurements) and the relationship of “surface roughness” of fly 
ash particles to the chemical behavior of PAHs sorbed on coal ash 
particles. PAHs are deposited, under controlled laboratory condi- 
tions, onto coal ash surfaces from the vapor phase, in order to 
mimic the processes by which PAHs are deposited onto particulate 
matter in the atmosphere. 
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32146 (DOE/PC/92521-T168) Chlorine in coal and its rela- 
tionship with boiler corrosion: Technical report, 1 March—31 
May 1994. Chou, M.I.M. (illinois State Geological Survey, Cham- 
paign, IL (United States)); Lytle, J.M.; Ruch, R.R. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1994]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94018868. Source: OSTI; NTIS; GPO Dep. 

Limited literature and use history data have suggested that some 
high-chlorine Illinois coals do not cause boiler corrosion while ex- 
tensive data developed by the British correlate corrosion with 
chlorine content and other parameters related to the coal and 
boiler. The differences in corrosivity in coals may be due to the 
coal properties, to blending of coals, or to the boiler parameters in 
which they were burned. The goals of this study focus on coal 
properties. In this quarter, both destructive temperature- 
programmed Thermogravimetry with Fourier transform infrared 
(TGA-FTIR) and non-destructive X-ray absorption near-edge struc- 
ture (XANES) techniques were used to examine the forms and the 
evolution characteristics of chlorine in coals. The TGA-FTIR results 
indicate that under oxidation condition, both British and Illinois 
coals release hydrogen chioride gas. Illinois coals release the gas 
at high temperature with maximum evolution temperature ranged 
between 210 and 280 C. The XANES results indicate that chlorine 
in coal exists in ionic forms including a solid salt form. The solid 
NaCl salt form, however, is observed only in some of the British 
coals and none of the Illinois coals. These results combined with 
TGA-FTIR results suggest that the chlorine ions in Illinois coals are 
different from the chlorine ions in British coals. 


32147 (DOE/PC/92521-T169) VHF EPR quantitation and 
speciation of organic sulfur in coal: Technical report, 1 
March-31 May 1994. Clarkson, R.B.; Belford, R.L. Illinois State 
Geological Survey, Champaign, IL (United States). [1994]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018867. Source: 
OSTI; NTIS; GPO Dep. 

The existence of free electrons in coals’ natural state offers a 
great attraction for Electron Paramagnetic Resonance (EPR) analy- 
sis to aid in the study of the structure and composition of coal. This 
direct and non-destructive approach to coal analysis has been hin- 
dered by the problem of resolution using the conventional 9.5 GHz 
EPR spectrometers. In the past few years, the authors have devel- 
oped techniques including W-band Very High Frequency EPR 
spectroscopy as a means of determining the quantity and structure 
of organic sulfur in native and desulfurized coals. The state-of-the- 
art 95 GHz (W-band) EPR spectrometer which they have 
constructed shows a well resolved spectrum including the interac- 
tion between unpaired electrons and the heteroatom like sulfur. 
The spectra also provide quantitative as well as qualitative informa- 
tion regarding different sulfur species. In this quarter, the authors 
have been concentrating their efforts on developing a new stan- 
dard protocol in handling and preparing the coal samples for EPR 
measurements to provide a quantitative comparison between the 
EPR spectra of coal in the natural state and desulfurized. Sixteen 
new coal samples, both native and desulfurized, have been pro- 
vided to us as well as to the University of Kentucky for analysis by 
XANES. These samples have been run in both laboratories. The 
results from these samples, which were kept in an oxygen-free en- 
vironment, are compared to those of 10 previous samples, which 
were air-oxidized. Significant differences in the EPR spectra of air- 
oxidized and oxygen free samples are noted; results from Kentucky 
are not yet available. Desulfurized samples show a significant de- 
crease in organic sulfur as measured by the VHF-EPR method. 


32148 (DOE/PC/92544-8) Vapor pressures and heats of va- 
porization of primary coal tars: Quarterly technical progress 
report, 1 April 1994-30 June 1994. Suuberg, E.M.; Oja, V.; Lilly, 
W.D. Brown Univ., Providence, RI (United States). Div. of Engi- 
neering. [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92544. Order Number 
DE95000414. Source: OSTI; NTIS; GPO Dep. 

The vapor pressure correlations that exist at present for coal tars 
are very crude and they are not considered reliable to even an or- 
der of magnitude when applied to tars. The present project seeks 
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to address this important gap in the near term by direct measure- 
ment of vapor pressures of coal tar fractions, by application of 
well-established techniques and modifications thereof. The principal 
objectives of the program are to: (1) obtain data on the vapor pres- 
sures and heats of vaporization of tars from a range of ranks of 
coal, (2) develop correlations based on a minimum set of conve- 
niently measurable characteristics of the tars and (3) develop 
equipment that would allow performing such measurements in a re- 
liable, straightforward fashion. A significant amount of time has 
been devoted during this quarter to preparing the temperature 
measurement system for measurements of vapor pressure by the 
Knudsen effusion method. In the meantime, work has begun on 
preparing the system for producing the well-defined coal tar frac- 
tions that will ultimately be the subject of this study. The liquid 
chromatographic systems will be appropriate for this task. An- 
thracene and nonadecane were used to check the operation of the 
effusion apparatus. Fitting of the preliminary experimental data to 
the Clausius-Clapeyron equation was performed using the method 
of least squares. From these fits, the latent heats of evaporation or 
sublimation (AH,) could be approximately calculated. This report 
discusses results from the Knudsen method and tars production, 
collection, and molecular weight distribution. 


32149 (DOE/PC/93202-3) Molecular accessibility in oxi 
dized and dried coals: Quarterly report, April-June, 1994. 
Kispert, L.D. Alabama Univ., University, AL (United States). Dept. 
of Chemistry. Jun 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93202. Order Num- 
ber DE95000412. Source: OSTI; NTIS; GPO Dep 

The objective of this research project is to determine the molecu- 
lar and structural changes that occur in swelled coal as a result of 
oxidation and moisture loss both in the presence and absence of 
light using the newly developed EPR spin probe method. The 
proposed study will make it possible to deduce the molecular ac- 
cessibility distribution in swelled, oxidized APCS coal for each rank 
as a function of (1) size (up to 6 nm) and shape, (2) the relative 
acidic/basic reactive site distributions, (3) the role of hydrogen 
bonding, and (4) the changes in the size and shape distribution of 
the accessible regions of the oxidized coal as a function of swelling 
solvents. The advantage of the EPR method is that it permits 
molecules of selected shape, size and chemical reactivity to be 
used as probes of molecular accessible regions of swelled coal. 
From such data an optimum catalyst can be designed to convert 
oxidized coal into a more convenient form and methods can be de- 
vised to lessen the detrimental weathering processes. 


32150 (DOE/PC/93206-3) Temperature effects on chemical 
structure and motion in coal: Quarterly progress report, April— 
June 1994. Maciel, G.E. Colorado State Univ., Fort Collins, CO 
(United States). Dept. of Chemistry. 30 Jun 1994. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
93PC93206. Order Number DE95000413. Source: OSTI; NTIS; 
GPO Dep. 

In the last report, the authors presented preliminary experimental 
results on an Illinois No. 6 coal which seemed to show a shift of 
the entire proton CRAMPS spectrum as the temperature was 
changed. They suspected that this was a result of a changing 
multiple-pulse scaling factor due to the variation of the instrument 
tuning with temperature variation. They have now experimentally 
verified this hypothesis. The authors have extended their high- 
temperature CRAMPS study from Illinois No. 6 coal to Pocahontas 
No. 3 and Blind Canyon. They have obtained similar results, i.e., 
that there is no dramatic line-shape change within the temperature 
range they employed. To examine explicitly the dependence of the 
internal molecular motion of coal on temperature, the authors have 
carried out dipolar dephasing experiments on the three coals men- 
tioned above as a function of temperature. They have found that 
the characteristic dipolar dephasing time is prolonged significantly 
when the sample temperature is increased. A detailed analysis and 
quantitative modeling of the dipolar dephasing data is underway. 
The combination of solvent saturation and thermal treatment on 
coal may reveal more interesting behavior of molecular dynamics 
of coal. Such experiments are being initiated. 


32151 


(DOE/PC/93223-3) Surface properties of photo- 
oxidized bituminous coals: Technical progress report, April 





1994—June 1994. Mitchell, G.; Subbarayan, S.; Davis, A.; Chan- 
der, S. Pennsylvania State Univ., University Park, PA (United 
States). Coal and Organic Petrology Labs. Aug 1994. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-93PC93223. Order Number DE95000368. Source: OSTI; 
NTIS; GPO Dep. 

During this report period progress was made in measuring the 
change in chemical functionality as a result of blue-light irradiation 
and preliminary wettability analyses were completed on coal blocks 
and particulate vitrinite concentrates. A geologic survey was com- 
pleted for the Lower Kittanning scam in northwestern Pennsylvania 
in order to identify samples of similar rank but of different environ- 
ments of deposition, i.e., marine- and freshwater-influenced. This 
survey led to the collection of two full-seam channel samples and 
assorted block samples for the preparation of vitrinite concentrates. 
Preliminary analytical information shows that the samples are in- 
deed very close in rank, petrographic and chemical properties; 
however, they differ significantly in their total oxygen content, fluo- 
rescence and thermoplastic properties. In addition, a fresh sample 
of Illinois No. 6 coal was collected for this project, but processing 
has just begun. Preliminary reflectance-mode FTIR analysis of 
fresh and blue-light irradiated vitrain from two Pittsburgh seam 
samples (DECS-12 and 23) has been undertaken. Early findings 
demonstrate that blue-light irradiation in air results in an irreversible 
increase in the carbonyl region of the spectrum and a decrease in 
the CH, region. Because similar changes in these regions are re- 
ported for weathered coals, the author’s belief that blue-light 
irradiation in air results in the photo-oxidation of vitrinite is substan- 
tiated. Another important observation was that the light flux used 
during irradiation appears to be important to the photo-oxidation ef- 
fect, i.e., lower flux requires more irradiation time to effect similar 
changes in surface chemistry. 


32152 (NUTEK-KOL—94-1) New analytical approaches of 
coal science. Shirazi, A.R. (Chalmers Univ. of Technology, Goete- 
borg (Sweden). Dept. of Inorganic Chemistry). Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). Nov 1993. 90p. Project NUTEK-226-018. Order 
Number DE95707438. Source: OSTI; NTIS. 

The aim of this investigation is to provide “tools” for studying 
some important parameters both from practical viewpoints, such as 
coal combustion, and from parameters of considerable importance 
to theoretical studies of improving the understanding of coal. How- 
ever, these parameters cannot be put into different categories, 
since a better utilization of coal both from energy conversion and 
environmental viewpoints can be obtained only by a_ better 
understanding of coal both as fuel and as geological formation. Pa- 
rameters such as the mineral content has, for instance an impact 
on both coal conversion techniques and environmentally damaging 
emissions, such as sulphur and dense metals. Other parameters, 
such as the organic oxygen, are important in order to establish the 
diagenesis/metamorphosis of coal seams in a theoretical perspec- 
tive. That parameter can be used as coal rank indicator, and is 
therefore important for estimating the value of different coals as 
fuel. In this investigation, new approaches of determining the total 
mineral matter content and extracting that from coal, different 
pyritic sulphur analysis, organic sulphur analysis, organic oxygen 
analysis and a dynamic approach of determining the calorific value 
of coal due to different combustion techniques, are presented. This 
investigation shows that the mineral matter in coal usually occurs 
to higher extents than previously assumed. This statement will 
have great consequences for all other important data of coal tech- 
niques. The ultimate analysis is presented on dry mineral 
matter-free basis, and it is argued that the prevailing methods of 
calculating the mineral matter content of coal cause principle errors 
in the resulting element concentrations of coal (ultimate analysis). 
Another important consequence, due to the high mineral matter 
content of coal, is that the amount of energy which can be ob- 
tained from coal decreases with increasing mineral matter content. 
(Abstract Truncated) 


32153 (SAND-94-1906C) CAMD studies of coal structure 
and coal liquefaction. Faulon, J.L.; Carlson, G.A. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 17p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9409168-6: Coal liquefaction and gas 
conversion contractors’ review conference, Pittsburgh, PA (United 
States), 7-8 Sep 1994). Order Number DE95000537. Source: 
OSTI; NTIS; GPO Dep. 

The macromolecular structure of coal is essential to understand 
the mechanisms occurring during coal liquefaction. Many attempts 
to model coal structure can be found in the literature. More specifi- 
cally for high volatile bituminous coal, the subject of interest the 
most commonly quoted models are the models of Given, Wiser, 
Solomon, and Shinn. In past work, the authors’s have used 
computer-aided molecular design (CAMD) to develop three- 
dimensional representations for the above coal models. The 
three-dimensional structures were energy minimized using molecu- 
lar mechanics and molecular dynamics. True density and micopore 
volume were evaluated for each model. With the exception of 
Given’s model, the computed density values were found to be in 
agreement with the corresponding experimental results. The above 
coal models were constructed by a trial and error technique con- 
sisting of a manual fitting of the-analytical data. It is obvious that 
for each model the amount of data is small compared to the actual 
complexity of coal, and for all of the models more than one struc- 
ture can be built. Hence, the process by which one structure is 
chosen instead of another is not clear. In fact, all the authors agree 
that the structure they derived was only intended to represent an 
“average” coal model rather than a unique correct structure. The 
purpose of this program is further develop CAMD techniques to in- 
crease the understanding of coal structure and its relationship to 
coal liquefaction. 
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Refer also to citation(s) 32044, 32057, 32060, 32066, 32070, 
32073, 32085, 32133, 32194, 32208, 32209, 32213, 32221, 32222, 
32999, 33000, 33001, 33004, 33386, 34235, 34236, 34237 


32154 (ANL/ESD/TM-71) Emissions of air toxics from coal 
fired boilers: Arsenic. Mendelsohn, M.H.; Huang, H.S.; 
Livengood, C.D. Argonne National Lab., IL (United States). Aug 
1994. 33p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract W-31109-ENG-38. Order Number 
DE94018576. Source: OSTI; NTIS; GPO Dep. 

Concerns over emissions of hazardous air pollutants (air toxics) 
have emerged as a major environmental issue; the authority of the 
US Environmental Protection Agency to regulate such pollutants 
has been greatly expanded through passage of the Clean Air Act 
Amendments of 1990. Arsenic and arsenic compounds are of con- 
cern mainly because of their generally recognized toxicity. Arsenic 
is also regarded as one of the trace elements in coal subject to 
significant vaporization. This report summarizes and evaluates 
available published information on the arsenic content of coals 
mined in the United States, on arsenic emitted in coal combustion, 
and on the efficacy of various environmental control technologies 
for controlling airborne emissions. Bituminous and lignite coals 
have the highest mean arsenic concentrations, with subbituminous 
and anthracite coals having the lowest. However, all coal types 
show very significant variations in arsenic concentrations. Arsenic 
emissions from coal combustion are not well-characterized, particu- 
larly with regard to determination of specific arsenic compounds. 
Variations in emission, rates of more than an order of magnitude 
have been reported for some boiler types. Data on the capture of 
arsenic by environmental control technologies are available primar- 
ily for systems with cold electrostatic precipitators, where removals 
of approximately 50 to 98% have been reported. Limited data for 
wet flue-gas-desulfurization systems show widely varying removals 
of from 6 to 97%. On the other hand, waste incineration plants re- 
port removals in a narrow range of from 95 to 99%. This report 
briefly reviews several areas of research that may lead to improve- 
ments in arsenic control for existing flue-gas-cleanup technologies 
and summarizes the status of analytical techniques for measuring 
arsenic emissions from combustion sources. 


32155 (BNL-60401) Alternative methods of reducing air 
pollution from low-emissions sources in Krakow. Bieda, J. (Bi- 
uro Rozwoju Krakowa, Krakow (Poland)); Bardel, J.; Nedoma, J.; 
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Pierce, B. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9404166—4: 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen (Czech Republic), 26-28 Apr 1994). Order 
Number DE95000572. Source: OSTI; NTIS; GPO Dep. 

A study on air quality monitoring carried out in the 1980s indi- 
cated that around 40% of the high concentrations of air pollutants 
adversely affecting residents and the natural environment were 
contributed by coal-fired home stoves and boiler houses using solid 
fuels. These heat sources discharging particulate matters at low 
heights, basically lacking any pollution control devices, are called 
the “low emission sources.” The American-Polish Program on 
Clean Fossil Fuels and Energy Efficiency in Krakow, which began 
in 1992, was preceded by a detailed inventory of low emissions 
sources completed in 1991. In the American-Polish program it has 
been accepted that all possible technical means would be used to 
reduce pollution, mainly those which enable utilization of reserves 
present in the existing networks of: district heating; gas distribution; 
and power distribution. The analysis indicated that the following ac- 
tivities can bring about realistic progress in reducing air pollution: 
elimination of the existing solid fuel boiler houses by connecting the 
buildings they serve to the municipal district heating network; elimi- 
nation of solid fuel boiler houses by converting them to natural gas; 
elimination of solid fuel-fired home stoves by replacing them with 
electric heating; modernization of those solid fuel boiler houses 
which cannot by eliminated because of their function; and reducing 
the adverse environmental effects of home stove use throughout 
the city by changes in the combustion process, eliminating coal and 
replacing it with natural gas or electricity, and/or looking for com- 
bustion devices that can burn coal without producing air pollutants. 


32156 (DOE/ER/75928-1) Mississippi DOE EPSCoR Pro- 
gram: Final report. Steele, W.G. Mississippi State Univ., MS 
(United States). Aug 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-93ER75928. Order Num- 
ber DE94018941. Source: OSTI; NTIS; GPO Dep. 

The Mississippi DOE EPSCoR planning grant committee identi- 
fied three focus areas for a proposal submitted on February 2, 
1994 to the U.S. DOE: Human Resource Development, Character- 
izing and Minimizing Fossil Fuel Effluents, and Energy Efficient 
Heat Transfer Equipment and Materials. In the human resources 
area, efforts were undertaken to identify and develop linkages with 
educational institutions, national laboratories, and industries and to 
identify strategies for attracting and involving students in areas 
leading to technical careers. The fossil fuel effluent project was di- 
rected toward beneficiating coals, measuring efficiencies of the 
various beneficiation methods, measuring the flue gas components 
both before and after beneficiations, and modeling the production 
of soot and of NO, and SO,. In the energy efficient heat transfer 
area, analytical and experimental investigations were planned to in- 
crease the efficiency of heat exchangers and insulating materials. 


32157 


(DOE/MC/11076-3884) Organic and inorganic haz- 
ardous waste stabilization utilizing fossil fuel combustion 
waste materials. Netze!l, D.A.; Lane, D.C.; Brown, M.A.; Raska, 
K.A.; Clark, J.A.; Rovani, J.-F. Western Research inst., Laramie, 
WY (United States). Sep 1993. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States);Electric Power Research Inst., Palo 
Alto, CA (United States). DOE Contract FC21-86MC11076. Con- 


tract RP3176-03. Order Number DE95000009. Source: 
NTIS; GPO Dep. 

A laboratory study was conducted at the Western Research Insti- 
tute to evaluate the ability of innovative clean coal technology 
(ICCT) waste to stabilize organic and inorganic constituents of haz- 
ardous wastes. The four ICCT wastes used in this study were: (1) 
the Tennessee Valley Authority (TVA) atmospheric fluidized bed 
combustor (AFBC) waste, (2) the TVA spray dryer waste, (3) the 
Laramie River Station spray dryer waste, and (4) the Colorado-Ute 
AFBC waste. Four types of hazardous waste stream materials 
were obtained and chemically characterized for use in evaluating 
the ability of the ICCT wastes to stabilize hazardous organic and 
inorganic wastes. The wastes included an API separator sludge, 
mixed metal oxide-hydroxide waste, metal-plating sludge, and 
creosote-contaminated soil. The API separator sludge and 
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creosote-contaminated soil are US Environmental Protection 
Agency (EPA)-listed hazardous wastes and contain organic contam- 
inants. The mixed metal oxide-hydroxide waste and metal-plating 
sludge (also an EPA-listed waste) contain high concentrations of 
heavy metals. The mixed metal oxide-hydroxide waste fails the 
Toxicity Characteristic Leaching Procedure (TCLP) for cadmium, 
and the metal-plating sludge fails the TCLP for chromium. To eval- 
uate the ability of the ICCT wastes to stabilize the hazardous 
wastes, mixtures involving varying amounts of each of the ICCT 
wastes with each of the hazardous wastes were prepared, allowed 
to equilibrate, and then leached with deionized, distilled water. The 
leachates were analyzed for the hazardous constituent(s) of inter- 
est using the Toxicity Characteristic Leaching Procedure. 


32158 (DOE/MC/25006-94/C0385) Fluidized-bed sorbents. 
Gangwal, S.K.; Gupta, R.P. Research Triangle Inst., Research Tri- 
angle Park, NC (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25006. (CONF-9406131-37: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000650. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to identify and demonstrate 
methods for enhancing long-term chemical reactivity and attrition 
resistance of zinc oxide-based mixed metal-oxide sorbents for 
desulfurization of hot coal-derived gases in a high-temperature, 
high-pressure (HTHP) fluidized-bed reactor. In this program, regen- 
erable ZnO-based mixed metal-oxide sorbents are being developed 
and tested. These include zinc ferrite, zinc titanate, and Z-SORB 
sorbents. The Z-SORB sorbent is a proprietary sorbent developed 
by Phillips Petroleum Company (PPCo). 


32159 (DOE/MC/26026-94/C0396) Treatment process for 
waste water disposal of the Morcinek Mine using coalbed 
methane. Brandt, H.; Bourcier, W.L. West Virginia Coll., Beckley, 
WV (United States); AQUATECH Services, Inc., Fair Oaks, CA 
(United States). [1994]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-89MC26026. (CONF- 
9406266-1: 1. Silesian international conference on coalbed 
methane utilization, Katowice (Poland), 21-23 Jun 1994). Order 
Number DE95000659. Source: OSTI; NTIS; GPO Dep. 

This paper describes a process that converts the waste water 
stream from coal mining and/or coalbed methane production into 
clean water for local use, combustion products and water vapor 
that can be released into the atmosphere and dry solids that can 
be recycled for industrial consumption. The process uses a reverse 
osmosis (RO) unit, a submerged combustion evaporator and a 
pulse combustion dryer. Pretreatment of the waste water is neces- 
sary to prevent fouling and damage to the reverse osmosis 
membranes. Without pretreatment, mineral phases become super- 
saturated and could precipitate in the RO unit as the waste water 
becomes concentrated during removal of product water. The pre- 
treatment process consists of first adding sodium carbonate to 
increase both the pH and carbonate concentration of the fluid. This 
addition causes precipitation of carbonate solids containing Ca, 
Mg, Sr and Ba. Iron oxides and clays also precipitate. After filtra- 
tion of these precipitates, the solution is then acidified with HC/ to 
prevent later precipitation in the RO unit as the fluid increases in 
salinity. A chemical modeling code is used to calculate the mineral 
saturation states during the pretreatment process and during RO 
treatment. The brine from the RO unit is then passed into a sub- 
merged combustion evaporator and subsequently into a pulse 
combustion dryer thereby transforming the brine into water vapor 
and dry salt for industrial consumption. The product water from the 
RO unit is used directly for agricultural or other applications. 


32160 (DOE/MC/26042-94/C0381) HAP sampling at Tidd 
PFBC. Mudd, M.J.; Dal Porto, P.A. Ohio Power Co., Columbus, 
OH (United States). [1994]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract FC21-89MC26042. 
(CONF-9406131-32: Coal-fired power systems: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 21- 
23 Jun 1994). Order Number DE95000654. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project was to sample process streams of 
the Tidd PFBC plant and to characterize the HAPs associated with 





those various process streams. The data are comparable to HAP 
data collected by DOE and EPRI studies at conventional coal-fired 
utility plants. Twelve sampling locations throughout Tidd PFBC 
plant were selected to characterize the HAPs in the plant cycle. 
Sampling was conducted at the input and output of the combustor, 
before and after the hot gas clean-up (HGCU) and before and after 
the electrostatic precipitator (ESP). Seven solid process streams 
were sampled including coal and sorbent to the PFBC unit and ash 
from the PFBC bed and ash collection devices. Service water 
which is mixed with the coal to make coal paste was the only liquid 
process stream sampled. The four gas stream samples collected 
were the inlets and outlets of the HGCU and ESP. Lists are pre- 
sented for field sampling requirements for gas streams; coal 
sorbent, and service water; and ash samples. Lists of elements 
and compounds (inorganic, organic, and radioactive) are also in- 
cluded. The samples have been collected and are being analyzed. 


32161 (DOE/MC/27224-3808) Bench-scale testing and eval- 
uation of the direct sulfur recovery process: Final report, 
February 1990—March 1994. Gangwal, S.K.; Chen, D.H. Research 
Triangle Inst., Research Triangle Park, NC (United States). May 
1994. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-90MC27224. Order Number 
DE94012254. Source: OSTI; NTIS; GPO Dep. 

The Direct Sulfur Recovery Process (DSRP) is a two-stage cat- 
alytic reduction process for efficiently recovering up to 99% or 
higher amounts of elemental sulfur from SOz-containing regenera- 
tion tail-gas produced in advanced integrated gasification combined 
cycle (IGCC) power systems by reacting the tail-gas with a small 
slipstream of coal gas. In this project, the DSRP was demonstrated 
with simulated gases at bench-scale with 3-in. diameter, 1-L size 
catalytic reactors. Fundamental kinetic and modeling studies were 
conducted to explain the significantly higher than thermodynami- 
cally expected sulfur recoveries in DSRP and to enable prediction 
of sulfur recovery in larger reactors. Technology transfer activities 
to promote the DSRP consisted of publications and discussions 


with architectural engineering firms and industrial parties especially 
IGCC system developers. Toward the end of the project, an agree- 
ment was signed with an IGCC system developer to scale up the 
DSRP and test it with actual gases in their 10-MW (thermal) coal 
gasification pilot-plant under a cooperative R&D agreement with 
the US Department of Energy. 


32162 (DOE/MC/27233-94/C0374) Stabilization of spent 
caicium-based sorbent. Shires, P.J.; Katta, S.; Henningsen, G.B. 
Kellogg (M.W.) Co., Houston, TX (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-91MC27233. (CONF-9406131-45: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000649. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to obtain experimental 
data on the reactions of calcium-based sorbents applicable to both 
air-blown coal gasification systems and second generation fluid 
bed coal combustion systems (partial gasification). The project is a 
40-month effort. A key technical issue for the utilization of calcium 
sorbents in advanced coal technologies is the subsequent stabiliza- 
tion of the solid wastes (calcium sulfide/ash) produced by such 
systems. 


32163 (DOE/MC/28162-3911) Coolside waste management 
research: Quarterly report, April 1-June 30, 1994. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. 2 Aug 1994. 47p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-91MC28162. Order Num- 
ber DE95001138. Source: OSTI; NTIS; GPO Dep. 

The project objective is to produce sufficient information on the 
mineralogical and chemical changes of FBC-waste pellets to aid in 
the design and manufacture of physically stable pellets that can be 
used toward road applications. FBC-waste pellets were prepared 
by CONSOL in a disk pelletizer. The FBC-pellets were then char- 
acterized for their soundness and freeze/thaw durability. The 
sample characterization was based on X-ray diffraction and SEM 
investigations of the pellets and pellet fragments that formed in 
weathering tests conducted by CONSOL. The results of this com- 
bined XRD/SEM study of waste FBC-pellets showed that the 
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majority of the swelling and fracturing process, which occurs when 
the FBC-pellets are exposed to moisture (natural weathering and 
freeze/thaw), is not caused by the formation of ettringite crystals, 
but rather can be contributed to the delayed hydration of anhydrite. 
The formation of gypsum via hydration of anhydrite results in a vol- 
ume increase, which may be the main cause for the fracturing of 
the FBC pellets. In a related study, WATEQ analysis has been ex- 
tended to include some of the current field lysimeter data. Data 
extracted for each leachate collection include concentrations of 43 
aqueous species, 71 mineral species which appear to approach 
saturation levels, and various other indicators such as ionic 
strength, CO, partial pressure and species activities. This data, in 
combination with the leachate analytical data, are being examined 
to infer the chemistry controlling leachate behavior. Geotechnical 
characterization of the road base soil stabilization characteristics of 
the FBC material continued. An 8% addition of FBC material pro- 
duced a 100% increase in compressive strength and reduced 
natural swell of the soil by half. Results to date are presented. 


32164 (DOE/MC/29244-3850) Disposal of fluidized-bed 
combustion ash in an underground mine to control acid mine 
drainage and subsidence: Quarterly report, February—May 
1994. National Research Center for Coal and Energy, Morgantown, 
WV (United States). Jun 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-94MC29244. 
Order Number DE94012281. Source: OSTI; NTIS; GPO Dep. 

During Phase | (first 18 months) the project is segregated into 
four areas of reporting: (A) Grout Formulation, (B) Grout Charac- 
terization, (C) Water Quality Monitoring, (D) Subsidence Control & 
Contaminant Transport. The first component involves formulating a 
grout mixture with appropriate flowability to be used in filling com- 
plex mine voids. The Grout Characterization component involves 
background monitoring of water quality and precipitation at the 
Phase Ill (Longridge) mine site. This report separately progress on 
all components of the program in order of project subtask. 


32165 (DOE/MC/29246-94/C0365) Hot coal gas desulfuriza- 
tion with manganese-based sorbents. Hepworth, M.T.; 
Ben-Slimane, R. Minnesota Univ., Minneapolis, MN (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29246. (CONF-9406131-6: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000354. Source: OSTI; NTIS; GPO Dep. 

In this paper, the physical and chemical behavior of several 
sorbent formulations fabricated from a manganese-containing com- 
pound, alundum (Al2O3), and a binder are addressed. The 
thermodynamic feasibility of hydrogen sulfide (H2S)-removal from 
hot-simulated coal-gases using these sorbents and their subse- 
quent regeneration with air are established. A_ formulation, 
FORM4-A, which consists of MnCO 3, alundum, and bentonite ex- 
hibits the best combination of capacity and reactivity; whereas, 
FORM1-A, which consists of Mn-ore, alundum, and dextrin exhibits 
the best combination of strength and reactivity. One important find- 
ing is that the capacity of the pellets for sulfur pickup from a Ho/ 
H2S mixture (at 950°C) and the kinetics of reduction, sulfidation 
and regeneration (at 1000°C) improve with recycling without com- 
promising the strength. The leading formulation, FORM4-A, was 
subjected to 20 consecutive cycles of sulfidation and regeneration 
at 900°C in a 2-inch fixed bed reactor. The sulfidation gas was a 
simulated Tampella U-gas with an increased hydrogen sulfide con- 
tent of 3% by volume to accelerate the rate of breakthrough, 
arbitrarily taken as 500 ppmv. Consistent with thermo-gravimetric 
analysis (TGA) on individual pellets, the fixed bed tests show small 
improvement in capacity and kinetics with the sulfur-loading capac- 
ity being about 22% by weight of the original pellet, which 
corresponds to approximately 90% bed utilization. 


32166 (DOE/MC/30005-94/C0387) Development of disposal 
sorbents for chloride removal from high-temperature coal- 
derived gases. Krishnan, G.N.; Wood, B.J.; Canizales, A.; Gupta, 
R.; Sheluker, S.D.; Ayala, R. SRI International, Menlo Park, CA 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-983MC30005. (CONF- 
9406131-42: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
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Jun 1994). Order Number DE95000666. Source: 
GPO Dep. 

The goal of this program is to develop alkali-based disposable 
sorbents capable of reducing HCI vapor concentrations to less than 
1 ppm in coal gas streams at temperatures in the 480 degree C to 
750 degree C range and pressures in the range 1 to 20 atm. The 
primary areas of focus of this program are investigation of different 
processes for fabricating the sorbents, testing their suitability for 
different reactor configurations (fixed-, moving-, and fluidized-bed 
reactors), obtaining kinetic data for commercial reactor design, and 
updating the economics of the process. 


32167 (DOE/MC/30127-—94/C0392) Market assessment and 
technical feasibility study of PFBC ash use. Smith, V.E. (West- 
ern Research Inst., Laramie, WY (United States)); Bland, A.E.; 
Brown, T.H.; Georgiou, D.N.; Wheeldon, J. Western Research 
Inst., Laramie, WY (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
93MC30127. (CONF-9406131-54: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000812. 
Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this study are to determine the market 
potential and the technical feasibility of using PFBC ash in high 
volume ash use applications. The information will be of direct use 
to the utility industry in assessing the economics of PFBC power 
generation in light of ash disposal avoidance through ash market- 
ing. In addition, the research is expected to result in the generation 
of generic data on the use of PFBC ash that could lead to novel 
processing options and procedures. The specific objectives of the 
proposed research and demonstration effort are: Define resent and 
future market potential of PFBC ash for a range of applications 
(Phase 1); assess the technical feasibility of PFBC ash use in con- 
struction, civil engineering and agricultural applications (Phase Il); 
and demonstrate the most promising of the market and ash use 
options in full-scale field demonstrations (Phase Ill). 


32168 (DOE/MC/30251-3853) High-volume, high-value us- 
age of fuel gas desulfurization (FGD) by-products in 
underground mines, Phase 1: Laboratory investigations: 
Quarterly report, January-March 1994. Kentucky Univ., Lexing- 
ton, KY (United States). Center for Applied Energy Research. May 
1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-93MC30251. Order Number 
DE94012284. Source: OSTI; NTIS; GPO Dep. 

The objective of the project is to determine the technical, envi- 
ronmental, and economic feasibility of emplacing solid wastes from 
dry flue gas desulfurization (FGD) processes in underground mines 
to prevent acid mine drainage and mine surface subsidence. 
Activities during the quarter focused on three areas: materials ac- 
quisition (Subtask 2. 1); the development and implementation of a 
hydrologic monitoring plan (Subtask 4.2) and the background sur- 
vey for the transport and delivery system to the mines (Subtask 
4.4). The materials for the study (20 tons total) were collected from 
the Archer Daniels Midland co-generation facility in Decatur, Illi- 
nois. A three phase hydrologic monitoring plan was successfully 
developed. A survey and drilling plan was accepted and survey 
points and well drill sites established. The site is currently being 
surveyed. The ways that backfill can be transported underground 
are many, but can be broken down into three main categories: (1) 
pumping, (2) gravity placement, and (3) other which includes novel 
and mobile equipment. The advantages and disadvantages of each 
are reviewed. The backfill placement method that is eventually cho- 
sen will depend on the geometry of the orebody and the personal 
preference of the company operating the mine. 


32169 (DOE/MC/30252-3918) Management of dry flue gas 
desulfurization by-products in underground mines: Technical 
progress report, April 1—June 30, 1994. Chugh, Y.P.; Esling, S.; 
Ghafoori, N.; Honaker, R.; Paul, B.; Sevim, H.; Thomasson, E. 
Southern Illinois Univ., Carbondale, IL (United States). Jul 1994. 
45p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-93MC30252. Order Number DE95001324. Source: 
OSTI; NTIS; GPO Dep. 

This report sets forth the technical progress under the coopera- 
tive agreement for the third three-month period (April 1—June 30, 
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1994) of Phase | of the overall program. Preliminary environmental 
risk assessment on the FGD by-products to be placed underground 
is well underway. The initial mixes for pneumatic and hydraulic 
placement have been selected and are being subject to TCLP, 
ASTM, and modified SLP shake tests as well as ASTM column 
leaching. All TCLP data on the pneumatic mixes has been col- 
lected and analyzed, and data compilation and analysis for other 
materials and tests is underway. The TCLP results show that all in- 
dividual materials in the pneumatic placement mixes, and the mixes 
themselves, are non-hazardous in character and very unlikely to 
have any adverse effects on groundwater at the underground 
placement site. Based on available information, including well logs 
obtained from Peabody Coal Company, a detailed study of the ge- 
ology of the placement site has been completed. The study shows 
that the disposal site in the abandoned underground mine workings 
at depths of between 325 and 375 feet are well below potable 
groundwater resources. This, coupled with the benign nature of the 
residues and residues mixtures, should alleviate any concern of 
the effects of underground placement on groundwater resources. 


32170 (DOE/MT/93005-94/C0398) Simultaneous removal of 
HS and NH; in coal gasification processes. Jothimurugesan, 
K.; Adeyiga, A.A.; Gangwal, S.K. Hampton Univ., VA (United 
States). Dept. of Engineering. [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93MT93005. 
(CONF-9406131-40: Coal-fired power systems: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 21- 
23 Jun 1994). Order Number DE95000657. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to develop successful combination 
of an NH3 decomposition catalyst with the mixed-metal oxide sor- 
bent so that the sorbent-catalyst activity remains stable for NH3 
decomposition in addition to H2S removal under cyclic sulfidation- 
regeneration conditions in the temperature range of 550-800°C 
and pressures up to 20 atm. The specific objectives are to: (i) de- 
velop a combined sorbent-catalyst material capable of removing 
hydrogen sulfide to iess than 200 ppmv and ammonia by at least 
90 percent. (ii) Carry out comparative fixed-bed studies of absorp- 
tion and regeneration with various formulations of sorbent-catalyst 
systems and select most promising sorbent-catalyst type. (iii) Con- 
duct long-term (at least 30 cycles) durability and chemical reactivity 
in the fixed-bed with the superior sorbent-catalyst. 


32171 (DOE/PC/89657—-T4) Passamaquoddy Technology 
Recovery Scrubber™ at the Dragon Products, Inc. Cement 
Plant located in Thomaston, Maine: 1990 Annual technical re- 
port. Passamaquoddy Tribe, Thomaston, ME (United States). 
[1990]. 51p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89657. Order Number 
DE95001165. Source: OSTI; NTIS; GPO Dep. 

The background and process of the Passamaquoddy Technology 
Recovery Scrubber™ are described. The Scrubber was developed 
for Dragon Cement Plant in Thomaston, Maine and facilitates a 
number of process improvements. The exhaust gas is scrubbed of 
SOz with better than 90% efficiency. The kiln dust is cleaned of al- 
kalines and so can be returned to kiln feed instead of dumped to 
landfill. Potassium sulfate in commercial quantity and purity can be 
recovered. Distilled water is recovered which also has commercial 
potential. Thus, various benefits are accrued and no waste streams 
remain for disposal. The process is applicable to both wet and dry 
process cement kilns and appears to have potential in any industry 


which generates acidic gaseous exhausts and/or basic solid or liq- 
uid wastes. 


32172 (DOE/PC/89804—2) Integrated emissions control 
system for residential CWS furnace: Quarterly status report 
Number 2, January 1, 1990—March 31, 1990. Breault, R.W.; Bal- 
savich, J.C. TECOGEN, Inc., Waltham, MA (United States). 20 Apr 
1990. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89804. Order Number 
DE95000371. Source: OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost effective emissions control system. Ash, sulfur, and 
fuel-bound nitrogen make the control of NOx, SO, and particulates 
much more difficult with coal than with natural gas or oil. While 





techniques for controlling these emissions in large utility power 
plants are well advanced, they generally would be too complex and 
costly to be applied directly to residential applications. To meet the 
emission goals set by the Pittsburgh Energy Technology Center 
(PETC). The authors intend to develop a novel system based on a 
unique emissions control reactor. The reactor has been shown in a 
preliminary hot test to be capable of providing more than an 80 
percent reduction in SO, emissions. It also provides a means of 
extracting a substantial amount of the particulates present in the 
combustion gases and allows a reduction of the solids load to the 
level acceptable for bag filters. Therefore, cleanup of the fine par- 
ticulates (including respirable-sized particulates) will be complete 
with high-efficiency bag filters. Tecogen is currently developing a 
coal-fired residential furnace for PETC under contract number DE- 
AC22-87PC79650. Under this program, a new combustor concept 
called an IRIS (inertial Reactor with Internal Separation) combustor 
has been invented, and has demonstrated high combustion effi- 
ciency, bums a coal-water slurry, and can maintain a stable flame 
over wide turndown ratios. The IRIS performs essentially a two- 
stage combustion process. In the combustor development program 
all the combustion air is introduced in the first stage. Under the 
emissions reduction program, this same combustor will be run with 
the first stage operating fuel rich and the second stage, fuel lean. 


32173 (DOE/PC/89804-3) Integrated emissions control 
system for residential CWS furnace: Quarterly status report 
Number 3, April 1, 1990—June 30, 1990. Breault, R.; Balsavich, J 
TECOGEN, Inc., Waltham, MA (United States). Jul 1990. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89804. Order Number DE95000374. Source: 
OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emissions control system. Ash, sulfur, and 
fuel-bound nitrogen make the control of NOx, SO,, and particulates 
much more difficult with coal than with natural gas or oil. While 
techniques for controlling these emissions in large utility power 
plants are well advanced, they generally would be too complex and 
costly to be applied directly to residential applications. To meet the 
emission goals set by the Pittsburgh Energy Technology Center 
(PETC), we intend to develop a novel system based on a unique 
emissions control reactor. The reactor has been shown in a prelim- 
inary hot test to be capable of providing more than an 80-percent 
reduction in SOX emissions. It also provides a means of extracting 
a substantial amount of the particulates present in the combustion 
gases and allows a reduction of the solids load to the level accept- 
able for bag filters. Therefore, cleanup of the fine particulates 
(including respirable-sized particulates) will be complete with high- 
efficiency bag filters. Tecogen is currently developing a coal-fired 
residential furnace for PETC under contract number DE-AC22- 
87PC79650. A new combustor concept has been invented under 
this program, called an IRIS (inertial Reactor with Internal Separa- 
tion) combustor, which has demonstrated high combustion 
efficiency, burns a coal-water slurry, and can maintain a stable 
flame over wide turndown ratios. The IRIS performs essentially a 
two-stage combustion process. 


32174 (DOE/PC/89804—-4) Integrated emissions control 
system for residential CWS furnace: Annual status report 
number 1, 20 September 1989-30 September 1990. Balsavich, 
J.C.; Breault, R.W. TECOGEN, Inc., Waltham, MA (United States). 
Oct 1990. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89804. Order Number 
DE95000375. Source: OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NO,, SOz, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO. 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen Inc. developed a residential- 
scale Coal Water Slurry (CWS) combustor which makes use of 
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centrifugal forces to separate and confine larger unburned coal 
particles in the furnace upper chamber. Various partitions are used 
to retard the axial, downward flow of these particles, and thus max- 
imize their residence time in the hottest section of the combustor. 
By operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During the first year of the program, work encompassed 
a literature search, developing an analytical model of the SOz re- 
actor, fabricating and assembling the initial prototype components, 


testing the prototype component, and estimating the operating and 
manufacturing costs. 


32175 (DOE/PC/89804-6) Integrated emissions control 
system for residential CWS furnace: Quarterly report number 
6, 1 January 1991-31 March 1991. Balsavich, J.C. TECOGEN, 
Inc., Waltham, MA (United States). May 1991. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89804. Order Number DE95000376. Source: OSTI; NTIS; 
GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NO,, SOz, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO. 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen Inc. developed a residential- 
scale Coal Water Slurry (CWS) combustor which makes use of 
centrifugal forces to separate and confine larger unburned coal 
particles in the furnace upper chamber. Various partitions are used 
to retard the axial, downward flow of these particles, and thus max- 
imize their residence time in the hottest section of the combustor. 
By operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During this quarter, work was conducted on Task 5, 
Testing and Development. This consisted of testing a new 8-inch 
diameter SO2 reactor with various sorbents, as well as testing the 
CWS combustor under staged and unstaged conditions with the 
specified CWS for this program made from Illinois No.6 coal. 


32176 (DOE/PC/89804—7) Integrated emissions control 
system for residential CWS furnace: Quarterly report number 
7, 1 April 1991-30 June 1991. Balsavich, J.C. Jr. TECOGEN, 
Inc., Waltham, MA (United States). Aug 1991. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
89PC89804. Order Number DE95000377. Source: OSTI; NTIS; 
GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NO,, SO2, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO. 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen Inc. developed a residential- 
scale Coal Water Slurry (CWS) combustor which makes use of 
centrifugal forces to separate and confine larger unburned coal 
particles in the furnace upper chamber. Various partitions are used 
to retard the axial, downward flow of these particles, and thus max- 
imize their residence time in the hottest section of the combustor. 
By operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During this quarter, testing of the individual system 
components continued with particular emphasis on the combustor 
in an effort to reduce NO, emissions. Using staged combustion, a 
NO, emission level of 0.14 lbm/MMBtu was obtained, which is 
lower than the goal established for the program. 


32177 (DOE/PC/89804—9) Integrated emissions control 
system for residential CWS furnace: Quarterly report number 
9, 1 October 1991-31 December 1991. Balsavich, J.C. Jr. TECO- 
GEN, Inc., Waltham, MA (United States). Jan 1992. 26p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89804. Order Number DE95000378. Source: 
OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NO,, SO2, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO, 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen Inc. developed a residential- 
scale Coal Water Slurry (CWS) combustor which makes use of 
centrifugal forces to separate and confine larger unburned coal 
particles in the furnace upper chamber. Various partitions are used 
to retard the axial, downward flow of these particles, and thus max- 
imize their residence time in the hottest section of the combustor. 
By operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During the 9th quarter, construction of the integrated 
emissions contro] system was completed. Preliminary testing with 
CWS produced NO, emissions as low as 0.28 lbm/MMBtu. A new 
variable spray angle atomizer was designed and fabricated. 


32178 (DOE/PC/89804—10) Integrated emissions control 
system for residential CWS furnace: Quarterly status report 
number 10, 1 January 1992-31 March 1992. Balsavich, J.C. Jr. 
TECOGEN, Inc., Waltham, MA (United States). May 1992. 31p. 
Sponsored Sy USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89804. Order Number DE95000379. Source: 
OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NOx, SOz, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO. 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen developed a residential-scale 
Coal Water Slurry (CWS) combustor which makes use of centrifu- 
gal forces to separate and confine larger unburned coal particles in 
the furnace upper chamber. Various partitions are used to retard 
the axial, downward flow of these particles, and thus maximize 
their residence time in the hottest section of the combustor. By 
operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During the 10th quarter integrated emissions control 
systems testing continued. Testing with Kentucky Hazard CWS pro- 
duced SOz emissions as low as 0.15 lbm/MMBtu, which represents 
a 95% reduction in sulfur dioxide emissions when compared to un- 
controlled emissions. 


32179 (DOE/PC/89804—11) Integrated emissions control 
system for residential CWS furnace: Quarterly status report 
number 11, 1 April 1992-30 June 1992. Balsavich, J.C. Jr.; 
Breault, R.W. TECOGEN, Inc., Waltham, MA (United States). Aug 
1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89804. Order Number 
DE95000380. Source: OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emission control system. Tecogen Inc. is 
developing a novel, integrated emission control system to control 
NOx, SO2, and particulate emissions. A reactor provides high sor- 
bent particle residence time within the reactor to control SO. 
emissions, while providing a means of extracting a substantial 
amount of the particulates present in the combustion gases. Final 
cleanup of any flyash exiting the reactor is completed with the use 
of high-efficiency bag filters. Tecogen Inc. developed a residential- 
scale Coal Water Slurry (CWS) combustor which makes use of 
centrifugal forces to separate and confine larger unburned coal 
particles in the furnace upper chamber. Various partitions are used 
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to retard the axial, downward flow of these particles, and thus max- 
imize their residence time in the hottest section of the combustor. 
By operating this combustor under staged conditions, the local stoi- 
chiometry in the primary zone can be controlled to minimize NO, 
emissions. During the 11th quarter, testing of the integrated emis- 
sion control system continued. The purpose of these tests was to 
perform parametric testing of the dry-sorbent based reactor/heat 
exchanger to examine methods for increasing sorbent injection uti- 
lization. 


32180 (DOE/PC/89804—-T2) Integrated emmissions control 
system for residential CWS furnace: Quarterly status report 
Number 1, September 20, 1989-December 31, 1989. Breault, R.; 
Balsavich, J. TECOGEN, Inc., Waltham, MA (United States). 22 
Feb 1990. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89804. Order Number 
DE95000372. Source: OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace is the need for 
a reliable, cost-effective emissions control system. Ash, sulfur, and 
fuel-bound nitrogen make the control of NO,, SOx, and particulates 
much more difficult with coal than with natural gas or oil. While 
techniques for controlling these emissions in large utility power 
plants are well advanced. they generally would be too complex and 
costly to be applied directly to residential applications. To meet the 
emission goals set by the Pittsburgh Energy Technology Center 
(PETC), the authors intend to develop a novel system based on a 
unique emissions control reactor. The reactor has been shown in a 
preliminary hot test to be capable of providing more than an 80- 
percent reduction in SO, emissions. It also provides a means of 
extracting a substantial amount of the particulates present in the 
combustion gases and allows a reduction of the solids load to the 
level acceptable for bag filters. Therefore, cleanup of the fine par- 
ticulates (including respirable-sized particulates) will be complete 
with high-efficiency bag filters. Tecogen is currently developing a 
coal-fired residential furnace for PETC under contract number DE- 
AC22-87PC79650. A new combustor concept has been invented 
under this program, called an IRIS (Inertial Reactor with Internal 
Separation combustor). which has demonstrated high combustion 
efficiency, burns a coal-water slurry, and can maintain a stable 
flame over wide turndown ratios. The IRIS performs essentially a 
two-stage combustion process. In the combustor development pro- 
gram all the combustion air is introduced in the first stage. Under 
the emissions reduction program, this same combustor will be run 
with the first stage operating fuel rich and the second stage fuel 
lean. 


32181 (DOE/PC/89804-T3) Integrated emissions control 
system for residential CWS furnace: Quarterly report No. 5, 
October 1, 1990-December 31, 1990. Balsavich, J.C.; Breault, 
R.W. TECOGEN, Inc., Waltham, MA (United States). Jan 1991. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89804. Order Number DE95000373. Source: 
OSTI; NTIS; GPO Dep. 

One of the major obstacles to the successful development and 
commercialization of a coal-fired residential furnace as well as 
other small-scale applications is the need for a reliable, cost- 
effective emission control system. Ash, sulfur, and fuel-bound 
nitrogen make the control of NOx, SOx, and particulates much 
more difficult with coal-based fuels than with either natural gas or 
oil. While techniques for controlling these emissions in large utility 
power plants are well advanced, they generally would be too com- 
plex and costly to be applied directly to residential applications. To 
meet the emission goals set by the Pittsburgh Energy Technology 
Center (PETC), Tecogen Inc. is developing a novel, integrated 
emission control system to control NOx, SO2, and particulate emis- 
sions. At the heart of this system is a unique emissions control 
reactor for the control of SO2. This reactor provides high sorbent 
particle residence time within the reactor while doing so in a very 
compact geometry. In addition to controlling SO2 emissions, the re- 
actor provides a means of extracting a substantial amount of the 
particulates present in the combustion gases. Final cleanup of any 
fine particulates exiting the reactor, including respirable-sized par- 
ticulates, is completed with the use of high efficiency bag filters. 





With SOz2 and particulate emissions being dealt with by an emis- 
sions control reactor and bag filters, the control of NOx, emissions 
needs to be addressed. Under a previous contract with PETC 
(contract No. DE-AC22-87PC79650), Tecogen developed a 
residential-scale Coal Water Slurry (CWS) combustor. This com- 
bustor makes use of centrifugal forces, set up by a predominantly 
tangential flow field, to separate and confine larger unburned coal 
particles in the furnace upper chamber. 


32182 (DOE/PC/90361-T15) Catalytic fabric filtration for si- 
multaneous NO, and particulate control: Quarterly technical 
progress report, 1 April 1994-30 June 1994. Weber, G.F. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center. Jul 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90361. 
Order Number DE95000358. Source: OSTI; NTIS; GPO Dep. 

Research to develop a catalytic fabric filter (CFF) for simultane- 
ous NO, and particulate control. The objective of this program was 
to develop advanced concepts for the removal of NO, from flue 
gas emitted by coal-fired utility boilers or for the control of NO, for- 
mation by advanced combustion modification techniques. The CFF 
concepts employs a high-temperature woven glass fabric, catalyst, 
and coating procedure. The woven fabric is coated with a catalyst 
capable of selectively reducing combustion blue gas NO, to nitro- 
gen and water, using ammonia as the reducing agent. Particulate 
control is accomplished as a result of conventional filtration mecha- 
nisms involving woven fabric and dust cake formation. 
Catalyst-coated bags are housed in a pulse-jet hot-side baghouse 
operating at air preheater inlet temperatures. Specific project activi- 
ties to be completed during the past quarter were to include the 
following: Complete Subtask 3.2 — Process Testing/Reverse-Gas 
System; Complete Subtask 3.3 — Process Testing/Pulse-Jet Sys- 
tem; Complete Subtask 3.4 — Fabric Durability Testing/Pulse-Jet 
System; and Complete Task 5 — Test Unit Removal. Results on the 
first three tasks are discussed. 


32183 (DOE/PC/90365-T15) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, April-June 1994. Sny- 
der, T.R. Southern Research Inst., Birmingham, AL (United States). 
12 Jul 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90365. (SRI-ENV—94-548-7375- 
Q12). Order Number DES5000360. Source: OSTI; NTIS; GPO Dep. 

This project is divided into four tasks. The author developed a 
Management Plan in Task 1. Task 2, Evaluation of Mechanisms in 
FGD Sorbent and Ash Interactions, focuses on characteristics of 
binary mixtures of these distinct powders. Task 3, Evaluation of 
Mechanisms in Conditioning Agents and Ash, is designed to exam- 
ine effects of various conditioning agents on fine ash particles to 
determine mechanisms by which these agents alter physical prop- 
erties of ash. The author began Tasks 2 and 3 with an extensive 
literature search and assembly of existing theories. He completed 
this phase of the project with publication of two special Topical Re- 
ports. During the past several quarters he performed analyses of 
the samples in the database. Pilot-scale evaluations have begun 
and will continue through the next two quarters. The author will 
include the results of laboratory and pilot-scale work performed un- 
der Tasks 2 and 3 in a Flue Gas Conditioning Model that will be 
issued under Task 4. The Final Report for the project will also be 
prepared under Task 4. In the literature reviews reported in Topical 
Reports 1 and 2, the author emphasized the roles adsorbed water 
can have in controlling bulk properties of powders. The experi- 
ments performed were primarily designed to define the extent to 
which water affects key properties of ashes, powders, and mixtures 
of sorbents and ashes. The author is currently performing a series 
of pilot-scale tests designed to determine the effects that absorbed 
water has on fabric filtration and electrostatic precipitation of en- 
trained fly ash particles in actual flue gas environments. 


32184 (DOE/PC/92521-T171) LWA demonstration applica- 
tions using Illinois coal gasification slag: Phase Il: Technical 
report, 1 March-31 May 1994. Choudhry, V. (Praxis Engineers, 
Inc., Milpitas, CA (United States)); Steck, P. Illinois State Geologi- 
cal Survey, Champaign, IL (United States). [1994]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE94018865. Source: OSTI; NTIS; 
GPO Dep. 
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The major objective of this project is to demonstrate the suitabil- 
ity of using ultra-lightweight aggregates (ULWA) produced by 
thermal expansion of solid residues (slag) generated during the 
gasification of illinois coals as substitutes for conventional aggre- 
gates, which are typically produced by pyroprocessing of perlite 
ores. To meet this objective, expanded slag aggregates produced 
from an lilinois coal slag feed in Phase | will be subjected to char- 
acterization and applications-oriented testing. Target applications 
include the following: aggregates in precast products (blocks and 
rooftiles); construction aggregates (loose fill insulation and insulat- 
ing concrete); and other applications as identified from evaluation 
of expanded slag properties. The production of value-added prod- 
ucts from slag is aimed at eliminating a solid waste and possibly 
enhancing the overall economics of the gasification process, 
especially when the avoided costs of disposal are taken into con- 
sideration. 


32185 (DOE/PC/92521-T173) Plant response to FBC waste- 
coal slurry solid mixtures: Technical report, 1 March-31 May 
1994. Darmody, R.G. (Univ. of Illinois, Urbana, IL (United States)); 
Dunker, R.E.; Dreher, G.B.; Roy, W.R.; Steel, J.D. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94018863. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to test the feasibility of stabilizing coal 
slurry solids (CSS) wastes by directly seeding plants into the 
waste. This is not done conventionally because the waste can gen- 
erate toxic amounts of sulfuric acid. The approach is to neutralize 
the potential acidity by mixing fluidized bed combustion (FBC) 
waste into the slurry. If successful, this approach would both help 
dispose of FBC wastes while providing a more economical slurry 
stabilization technique. The project involves growing forage plants 
in CSS-FBC mixtures in the greenhouse. in the first two quarters 
the authors designed the experiment, secured greenhouse space, 
purchased the seeds, collected, dried, analyzed the FBC and CSS 
samples. The samples represent a typical range of properties. 
They retrieved two FBC and two CSS samples. One CSS sample 
had a relatively high CaCO; content relative to the pyrite content 
and required no FBC to neutralize the potential acidity. The other 
CSS sample required from 4.2 to 2.7% FBC material to neutralize 
its potential acidity. This report covers the third quarter of the 
project. The authors produced the CSS-FBC mixtures, analyzed 
the soil fertility parameters of the mixtures,, planted the crops, and 
monitored their growth. All mixtures support at least some plant 
growth, although some plants did better than others. It is too early 
to analyze the results statistically. Next quarter the plants will be 
harvested, yields calculated, mineral uptake evaluated, and a final 
report will be written on plant response to CSS-FBC mixtures. 


32186 (DOE/PC/93227—-T2) Role of char during reburning 
of nitrogen oxides: Third quarterly report, 1 April 1994-30 
June 1994. Chen, W.Y. (Univ. of Mississippi, University, MS 
(United States). Dept. of Chemical Engineering); Ma, L.; Fan, L.T.; 
Yashima, M. Mississippi Univ., University, MS (United States). 
Dept. of Chemical Engineering. [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93227. 
Order Number DE95000400. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to conduct further screening on 
the NO reduction mechanisms during reburning. The emphasis will 
be placed on rate measurements of the rates of lignite char gasifi- 
cation by NO and the ash catalyzed NO and CO reaction. Rate 
expressions will be reported based on internal surface areas cor- 
rected by the concept of fractals. Research in third quarter focused 
on the test runs with the modified coal feeder and new ash/char col- 
lector, the estimation of the relative importance of heterogeneous- 
and homogeneous-phase NO reductions, and the estimations of 
mass transfer limitations. Test runs with the modified coal feeder 
shows satisfactory results. After additional modifications conducted 
in this quarter, the ash/char collector demonstrates not only higher 
collection efficiency, but also reasonable product residence time 
before it reaches the impingers and analyzer. Based on the rate 
expression of NO/char reaction in the literature, the calculations 
suggest that the heterogeneous NO/char reactions during reburn- 
ing with lignite are more important than the homogeneous-phase 
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NO reduction over a wide range of stoichiometry. The calculations 
of mass transfer limitations show that mass transfer limitations 
should not be the rate controlling steps for the reaction system. 


0109 Environmental Aspects 
Refer also to citation(s) 32185, 32226, 32913, 34244 


32187 (CONF-9310234-3) The damage function approach 
for estimating fuel cycle externalities. Lee, R. Oak Ridge Na- 
tional Lab., TN (United States). Oct 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From International Association for Energy Economics 
North American conference; Seattle, WA (United States); 11-13 
Oct 1993. Order Number DE94018970. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses the methodology used in a study of fuel 
cycle externalities sponsored by the US Department of Energy and 
the Commission of the European Communities. The methodology 
is the damage function approach. This paper describes that 
approach and discusses its application and limitations. The fuel cy- 
cles addressed are those in which coal, biomass, oil, hydro, natural 
gas and uranium are used to generate electric power. The method- 
ology is used to estimate the physical impacts of these fuel cycles 
on environmental resources and human health, and the external 
costs and benefits of these impacts. 


32188 (DOE/MC/25038-3876) Sampling and analyses re- 
port, postburn sampling for RM1 Site, Hanna, Wyoming. 
Western Research Inst., Laramie, WY (United States). Sep 1988. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-88MC25038. Order Number DE94019174. Source: 
OSTI; NTIS; GPO Dep. 

Between September 6, 1988 and September 14, 1988, Western 
Research Institute (WRI) completed the third quarterly Rocky 
Mountain 1 (RM1) groundwater monitoring for the year 1988. Back- 
ground material and the sampling and analytical procedures 
associated with this task are described in the “Rocky Mountain 1 
Postburn Groundwater-Monitoring Quality-Assurance Plan,” pre- 
pared by Western Research Institute for the Gas Research Institute 
and the U.S. Department of Energy. 


32189 (DOE/PC/92521-T172) Geochemistry of a reclaimed 
coal slurry impoundment: Technical report, 1 March-31 May 
1994. Dreher, G.B. (Illinois State Geological Survey, Champaign, 
IL (United States)); Roy, W.R.; Steele, J.D.; Heidari, M. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94018864. Source: OSTI; NTIS; GPO Dep. 

The highly alkaline residue from the fluidized-bed combustion 
(FBC) of coal may be an environmentally acceptable material for 
use in neutralizing acid produced by the oxidation of pyrite in coal 
slurry solids (CSS). Previous research indicated that FBC residues 
in mixtures with pyrite-rich CSS neutralized the acid produced by 
or attenuated the oxidation of pyrite in CSS. The intent in this re- 
search was to collect cores of unconsolidated material and sample 
pore gases from a reclaimed coal slurry impoundment. The gas 
composition data would provide background data for the develop- 
ment of a predictive computer model of the generation and 
migration of acid in a reclaimed coal slurry impoundment. Cores of 
coal slurry were collected on May 16-18, 1994 from four holes in a 
reclaimed coal slurry impoundment. There was no unsaturated 
zone in the coal, so no gas samples can be collected from that 
zone. The authors installed three samplers in one hole. Two of the 
samplers are in the saturated zone (in the coal) and the third one 
might be in the unsaturated zone, but in the soil cover above the 
coal particles. They plan to collect samples in about mid-June. The 
water and solids from the cores are being separated for chemical 
analysis. The computer model for the oxidation of pyrite at near- 
neutral conditions is being developed. The first portion of code, the 
calculation of thermodynamic equilibrium without consideration of 
ionic strength, has been written. The methods of Morel and Hering 
(1993) and Westall (1986) are the basis for the model, however, 
the model does not follow the matrix solution used by them. 
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Rather, an algebraic solution is used. A matrix similar to the one 
reported last quarter was used to formulate mass balance and ma- 
terial balance equations. 


32190 (INIS-mf-13868, pp. 1-8) Environmental importance 
of renewable sources. Soch, J. Ceska Spolecnost pro Slunecni 
Energii, Prague (Czech Republic); Vysoke Uceni Technicke, Brno 
(Czech Republic); VUES, Brno (Czech Republic); ITAC (Czech Re- 
public); EKOSOLARIS (Czech Republic); Nadace Ekomenium 
(Czech Republic); EOT (Czech Republic); Magistrat Mesta Brna 
(Czech Republic). [1993]. (In Czech). (CONF-9308231—: Renew- 
able energy sources conference, Brno (Czech Republic), 30 Aug 
1993). In Renewable Energy Sources Bmo ’93: Proceedings from 
the IV. special conference with international participation. 102p. 
Order Number DE94633975. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Global and regional impacts of fossil fuel combustion are dis- 
cussed. Major attention is paid to the effect of increasing 
concentrations of carbon dioxide and oxides of nitrogen as green- 
house gases, to the growing energy use, and to the increase in 
industrial waste heat generation. It is concluded that the use of so- 
lar energy should be promoted, while doubt is cast on the benefit 
of completing the Temelin nuclear power plant. (J.B). 9 refs. 


32191 (INIS-mf-15029) The environmental impact of coal 
technology: Politics and methods of achieving an interna- 
tional convention to protect the earth’s atmosphere. Deutsche 
Stiftung fuer Internationale Entwicklung (DSE), Berlin (Germany). 
Entwicklungspolitisches Forum (EF). 1992. 60p. (In German). 
(CONF-9205322-—: International round table: Environmentally com- 
patible coal technologies - policies and approaches which lead up 
to an international convention about the protection of the earth at- 
mosphere, Berlin (Germany), 12-15 May 1992). Order Number 
DE95703450. Source: OSTI; NTIS (US Sales Only); INIS. 

Particular attention will be paid to the following points during the 
international Round Table discussions: Technology transfer and po- 
litical opportunities for the environmentally-compatible use of coal 
in developing and transitional countries who rely on coal to meet 
their energy needs. Supporting this challenge for the international 
community of coal-based energy conservation in these countries, 
particularly through development aid. To increasingly accept our 
collective responsibility for energy considerations and environmen- 
tal effects, based on a better understanding of the countries’ 
differing limits and obligations in achieving the goal of a convention 
to protect the earth’s atmosphere. (orig.) 


0110 Reserves, Geology, and Exploration 


32192 (GTK-TUTK-117) Peat reserves of Finland. Lap- 
palainen, E. (Geological Survey of Finland, Kuopio (Finland)); 
Haenninen, P. Geological Survey of Finland, Espoo (Finland). 
1993. 129p. (in Finnish). Order Number DE95700244. Source: 
OSTI; NTIS. 

During 1975-1991 the Geological Survey of Finland investigated 
1.358 million ha of the 5.1 million ha area covered by geological 
mires in Finland. The study material contains about 25 million 
items of peat geological data collected from almost 900 000 study 
points. Based on these data, the present report assesses the peat 
reserves of Finland and their exploitability. The mean depth of the 
geological mires is 1.52 m. In the area exceeding 2 m in depth the 
peat layer is 2.91 m thick on average. Twenty-three per cent of the 
mires, totalling 1.172 million ha, are over 2 m deep. Of them, 0.789 
million ha are in units exceeding 50 ha in size. Total national peat 
reserves are 70.25 billion m°, of which 34.08 billion m® are in 
mires exceeding 2 m in depth. Water incorporated in mires 
amounts to 64.22 km®. Dry solids total 6.41 billion t, being 10.68 t 
at 40 % moisture content. In mires exceeding 2 m in depth the av- 
erage amount of dry solids is 2 794 t/ha. Mires suitable for the 
peat industry total 622 000 ha and contain 16.04 billion m® of peat 
with an energy content of 7 300 TWh. Slightly humified peat suit- 
able for horticultural peat production totals 1.5 billion m® within an 
area of 136 000 ha. The energy density of the areas appropriate 
for energy production is 0.47 MWhi/in situ m® of peat layer at 50 % 
moisture content. Sphagnum peats account for 53 % and Carex 
peats for 46 % of recoverable peat reserves. The remainder, 1 %, 





is composed of Bryales peats, the bulk of which are encountered 
in the northern aapa mire area. 
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Refer also to citation(s) 32051 


0130 Transport, Handling, and Storage 


32193 (DOE/PC/90182-T14) Studies of granular flow down 
an inclined chute: Quarterly technical progress report: Year 
four, Quarter two, 13 March—12 June 1994. Hanes, D.M. Florida 
Univ., Gainesville, FL (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90182. Order Number DE94018857. Source: OSTI; NTIS; 
GPO Dep. 

The primary focus in the granular flow project this quarter has 
been the study of a new closer packed bumpy chute bed. Qualita- 
tive experiments were performed to map out the flow characteristics 
for a range of angles and gate heights. For chute inclinations from 
16.0 to 24.5 with 0.5 degree increments and gate heights of 0.5, 
1.0, 1.5, 2.0 and infinity, the following physical data was collected: 
flow thickness, mass in chute sections, and mass in belt. A grid 
was placed on the side wall of one chute section and the profile of 
particles accumulated on one of the gates was recorded on Hi-8 
video. The above information was used to determine what condi- 
tions created steady flow. These initial studies have indicated that 
steady flow for this bumpy chute bed were found at chute inclina- 
tions of 20.5 to 21.5 degrees and 22.5 to 23.5 degrees. Another 
focus of the project was the development of an entrance vibration 
chamber. This project has been completed and is currently being 
tested. The chamber consists of a vertically vibrating plate powered 
by a DC motor. The amplitude range is 0.0-5.0 mm and frequency 
range is 2.0-20.0 Hz. The vibrating plate is set at an angle of 16.0 
degrees and protrudes slightly into the chute. The chamber was 
designed for variable plate surfaces. An uncertainty analysis was 
performed on all data and can be seen in the tables. 
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Refer also to citation(s) 32052, 32061, 32066, 32072, 32085, 
32134, 32146, 32167, 32172, 32173, 32174, 32175, 32176, 32177, 
32178, 32179, 32180, 32181, 32186, 32988, 32992, 32996, 33410, 
33461, 33683, 35051 


32194 (AAA-KTF/FKF—94/4-Pt.1) Modelling of sulphur cap- 
ture with limestone and dolomite particles: Sulphation at 
elevated pressures. Zevenhoven, C.A.P. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. 100p. 
Project KTM-LIEKKI2-305. Order Number DE95700211. Source: 
OSTI; NTIS. 

LIEKKi2 Research Programme, Project 305. 

The unreacted shrinking core model was compared with three 
more advanced models for gas - solid reactions with a solid prod- 
uct for modelling uncalcined limestone and dolomite particle 
sulphation. These three models are the random pore model, the 
partially sintered spheres model and the grain-micrograin model. 
These models are applied to model uncalcined limestone and half- 
calcined dolomite sulphation tests carried out in a pressurised 
thermogravimetric apparatus at typical pressurised fluidized bed 
combustion (PFBC) conditions: 850 or 950 deg C, 15 bar. An 
overview is given of the models available for modelling gas - solid 
reactions involving a solid product. From this overview the above 
mentioned three models are selected. It is noted that in the model- 
ling calculations no parameters are fitted to the experimental data. 
All input data are taken from results of independent tests, and pa- 
rameters describing the internal structure of the solid particles 
(porosity, pore size distribution, internal surface) were obtained 
from separate particle density, BET - surface and mercury porosity 
measurement. This work will be continued in a further study which 
includes the evaluation of input parameters for the modelling from 
the experimental data. In addition, the use of the so-called random 
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grain model (or overlapping spheres model) will be studied. Fur- 
thermore, the work will expand to include limestone and dolomite 
sulphidation (i.e. capture of hydrogen sulphide). 


32195 (AAA-LIEKKI-L94-1-Pt.1) LIEKKI 2 - Annual Review 
1994: Project reports. Hupa, M.; Matinlinna, J. (eds.). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1994. 605p. (in Finnish, English, Swedish). Order Number 
DE95700246. Source: OSTI; NTIS. 

LIEKKI2 Research Programme. 

The yearbook is the first research in progress report of the re- 
search program in combustion and gasification technology named 
LIEKKI 2. LIEKKI 2 program is planned to cover the research work 
to be performed in the period beginning in 1993 and ending in 
1998. LIEKKI 2 is largely to continue that combustion and gasifica- 
tion research which earlier was included in the national research 
program LIEKK! and JALO. The key areas in the research pro- 
gramme are the following: Mathematical modelling of furnace 
processes, Chemistry of gaseous pollutants; Particle behavior, Ash 
aerosols, New combustion and gasification and gasification tech- 
nologies, Black liquor, Converntional technologies and Waste 
incineration. 


32196 (AAA-LIEKKI-L94-1-Pt.1, pp. 87-97) The influence of 
particle-particle interactions on char combustion in a circulat- 
ing fluidized bed (CFB) riser: Hydrodynamics of the riser. 
Huotari, J. (VTT Energy, Jyvaeskylae (Finland). Combustion and 
Conversion Technology); Zamankhan, P. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. KTM- 
LIEKKI2-106. In LIEKK/ 2 - Annual Review 1994: Project reports. 
605p. Order Number DE95700246. Source: OSTI; NTIS. 

The behavior of large porous reactive particles in a vertical flow 
of a mixture of gas and inert solid particles is important in the de- 
sign of energy-related systems such as fluidized bed combustors. 
The solid phase normally consists of a mixture of different size 
particles where the particle size distribution (PSD) can play a sig- 
nificant role in the behavior of the turbulent gas-solid flows. In the 
present study on the vertical flow of a moderately dense (solid vol- 
ume fraction > 0.005) mixture of gas and solid particles with a 
distribution in particle size, a kinetic-type theoretical approach is 
developed using the BBGKY-hierarchy of equations to derive the 
transfer equations of the solid components in terms of the mass 
weighted mean values. The flow mechanics of the gaseous carrier 
which is considered to be in the turbulent motion is predicted using 
a two-equation model. In the macroscopic sense, the gaseous 
phase and particle phases are treated as a mixture of interpene- 
trating continua dynamically coupled through the aerodynamic 
forces exerted on the particles by the gas. The steady, fully devel- 
oped flow of a moderately dense binary mixture of spherical 
particles in a turbulent gaseous carrier is modelled using the 
above-mentioned theory*. To demonstrate the validity of this 
approach, the velocity and concentration distributions of solid parti- 
cles in a vertical riser calculated by this model are compared with 
the available experimental measurements®. The application of the 
theory to study the transport processes involved in the vertical flow 
of a moderately dense mixture of gas-solid in the developing part 
of a riser will be discussed in a sequel report. 


32197 (AAA-LIEKKI-L94-1-Pt.1, pp. 189-203) Gas-phase re- 
actions at combustion and gasification. Hupa, M. (Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research 
Group); Kilpinen, P.; Chowdhury, K.; Brink, A. Aabo Akademi, 
Turku (Finland). Combustion Chemistry Research Group. 1994. 
KTM-LIEKKI2-201. In LIEKK/ 2 - Annual Review 1994: Project re- 
ports. 605p. Order Number DE95700246. Source: OSTI; NTIS. 
The project deals with studies of gas-phase reactions at condi- 
tions relevant for combustion and gasification. The research is 
based on detailed kinetic modelling and experiments in laboratory 
reactors. The objective is to increase the understanding of the gov- 
erning reactions leading to formation and destruction of harmful 
gaseous compounds. At the present, the reactions of nitrogenous 
species (NOx, N20, HCN, NHs3) are studied in particular. The fol- 
lowing research activities are in progress: Nitrogen reactions at 
pressurized combustion/gasification processes, HCN/NHg reactions 
at pyrolysis, NH3 conversion to No in gasification product gases, in- 
corporation of detailed chemistry into turbulent combustion models. 
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In this report some results on the first point will be presented. The 
work has been made in collaboration with the Technical Research 
Centre of Finland (VTT/PLT, M. Aho) who have recently studied 
the effect of pressure (1-20 bar) on the conversion of fuel-N in 
combustion of coal in an entrained flow reactor. To help in result 
interpretation some detailed kinetic calculations have been made. 
The conditions studied were relevant for combustion of Polish coal 
in the presence of large excess of oxygen and at a temperature 
typical for PFBC (850 deg C). Fuel-N was modeled as HCN. 


32198 (AAA-LIEKKI-L94-1-Pt.1, pp. 267-294) Study of poliu- 
tant chemistry by in situ photoacoustic laser diagnostics. 
Hernberg, R. (Tampere Univ. of Technology (Finland). Dept. of 
Physics); Stenberg, J.; Vattulainen, J. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. KTM- 
LIEKKI2-205. In LIEKK/ 2 - Annual Review 1994: Project reports. 
605p. Order Number DE95700246. Source: OSTI; NTIS. 

The aim of the project is to study reaction routes, precursors and 
kinetics of the formation of nitrogen oxides and sulphur dioxide in 
fluidized bed processes and in gas phase processes. The analysis 
of the chemical species takes place using a novel laser photoa- 
coustic probe, which has been developed in the laboratory. This 
enables, to our knowledge, for the first time in situ analysis to be 
performed in a fluidized bed reactor. During 1993 the feasibility of 
operation of the laser photoacoustic probe in pressurized condi- 
tions up to 12 bar was demonstrated. The results show that the 
sensitivity of the method is improved when pressure is increased. 
Calibrations have been performed for NO, NOz, NeO and NHsg in 
pressurized and atmospheric conditions up to 850 deg C. In atmo- 
spheric conditions calibrations have been performed in addition for 
SOz2 and H2S. The pian for 1994 incorporates the design and con- 
struction of a small pressurized high temperature plug flow reactor 
suitable for laser photo acoustic analysis. The reactor will be used 
both for the study of homogenous and heterogenous reactions in 
relation to pollutant chemistry. For heterogenous reactions the re- 
actor will have the option of including a small fixed bed for solid 
materials. The project takes place in cooperation with the Combus- 
tion Chemistry Research Group at Aabo Akademi University in 
Aabo (Turku). 


32199 (AAA-LIEKKI-L94-1-Pt.1, pp. 531-534) Characterisa- 
tion of fuels for advanced pressurised combustion. Hupa, M. 
(Aabo Akademi, Turku (Finland). Combustion Chemistry Research 
Group). Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1994. KTM-LIEKKI2-309. In LIEKKI 2 - Annual 
Review 1994: Project reports. 605p. Order Number DE95700246. 
Source: OSTI; NTIS. 

This project is part of the European Community JOULE 2 exten- 
sion project Novel Approaches in Advanced Combustion 
Technologies which will cover the 3 year period 1994 - 1996. The 
objective of our participation is to analyse the suitability of various 
fuels for new processes based on pressurised combustion and 
gasification. The most important aspect in this is the behaviour of 
the fuel during devolatilisation, with the char reactivity and the pol- 
lutants produced in pressurised systems as additional research 
topics. The research will concentrate on 10 - 15 fuel samples, in- 
cluding a few coal types and several grades of peat and 
biomasses. The specific fuel characteristics to be studied can be 
listed as follows: Volatiles yield, char residue reactivity, sulphur re- 
lease and fixed nitrogen release. Depending on additional funding 
two other topics for research can be: ‘Tar’ release, volatile metals 
and aerosol release. A large part of the research will be carried out 
using the existing pressurised thermogravimetric reactor (P-TGA), 
the pressurised grid heater (PGH) and the atmospheric single parti- 
cle furnace. In the future a pressurised single particle furnace will 
be built, plus possibly a few small experimental setups considering 
research on ‘tar’, volatile metals and aerosols. In conjunction with 
the experimental work particle modelling work will be carried out in 
order to improve the chemical and physical understanding of pres- 
surised fuel combustion and gasification. 


32200 


(AAA-LIEKKI-L94-1-Pt.1, pp. 543-547) Pyrometric fuel 
particle measurements in pressurized reactors. Hernberg, R. 
(Tampere Univ. of Technology (Finland). Dept. of Physics); Jout- 
senoja, T. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1994. KTM-LIEKKI2-311. In LIEKK/ 2 - Annual 
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Review 1994: Project reports. 605p. Order Number DE95700246. 
Source: OSTI; NTIS. 

A method has been developed that makes it possible to deter- 
mine simultaneously the temperature and size of fuel particles in a 
fluidized bed reactor. The measurement takes place by means of a 
specially designed fiberoptic pyrometric probe and the particle size 
is obtained from the same pyrometric signals as the temperature. It 
is also possible to obtain the local number density of fuel particles 
by this method. Experience in the use of the hardware and the 
method has been obtained over a period of five years. The pyro- 
metric probe has been used in both atmospheric and pressurized 
reactors up to pressures of 20 bar. The different environments 
have included laboratory, pilot scale and full-scale industrial flu- 
idized bed furnaces, laboratory ovens and entrained flow reactors. 
Modifications of the method will be developed and applied to three 
pressurized reactors of different type in Finland, Germany and 
France. The project belongs to the EU Joule Il extension pro gram 
under contract JOU2-CT93-0331. 


32201 (AAA-LIEKKI-L94-1-Pt.1, pp. 549-552) Plasma 
assisted measurements of alkali metal concentrations in pres- 
surized combustion processes. Hernberg, R. (Tampere Univ. of 
Technology (Finland). Dept. of Physics); Haeyrinen, V. Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1994. KTM-LIEKKI-312. In LIEKK/ 2 - Annual Review 1994: Project 
reports. 605p. Order Number DE95700246. Source: OSTI; NTIS. 

The plasma assisted method for continuous measurement of 
alkali metal concentrations in product gas flows of pressurized en- 
ergy processes will be tested and applied at the 1.6 MW PFBC/G 
facility at Delft University of Technology in the Netherlands. Mea- 
surements will be performed during 1994-1996 at three different 
stages of the research programme. The specific object is to study 
the liberation of alkali metals under flue gas recirculation with a 
COz-rich atmosphere. The results are expected to give information 
about the influence of different process conditions on the genera- 
tion of alkali metal vapours, the comparison of different methods 
for alkali metal measurement and the specific performance of our 
system. The project belongs to the Joule Il extension pro gram un- 
der contract JOU2-CT93-0431, 


32202 (AAA-LIEKKEL94-1-Pt.2) LIEKKI 2 - Annual Review 
1994: Project reports. Hupa, M.; Matinlinna, J. (eds.). Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1994. 468p. (In Finnish, English, Swedish). Order Number 
DE95700247. Source: OSTI; NTIS. 

LIEKKI2 Research Programme. 

The yearbook is the first research in progress report of the re- 
search program in combustion and gasification technology named 
LIEKKI 2. LIEKKI 2 program is planned to cover the research work 
to be performed in the period beginning in 1993 and ending in 
1998. LIEKKI 2 is largely to continue that combustion and gasifica- 
tion research which earlier was included in the national research 
program LIEKKI and JALO. The key areas in the research pro- 
gramme are the following: Mathematical modelling of furnace 
processes, Chemistry of gaseous pollutants; Particle behavior, Ash 
aerosols, New combustion and gasification and gasification tech- 
nologies, Black liquor, Converntional technologies and Waste 
incineration, 


32203 (AAA-LIEKKI-L94-1-Pt.2, pp. 701-709) Fluidised-bed 
combustion of gasification residue. Jahkola, A. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Energy Economics Power 
Plant Engineering); Kudjoi, A.; Hippinen, |.; Suominen, M.; Lu, 
Yong. Aabo Akademi, Turku (Finland). Combustion Chemistry Re- 
search Group. 1994. KTM-LIEKKI2-409. In LIEKK/ 2 - Annual 
Review 1994: Project reports. 468p. Order Number DE95700247. 
Source: OSTI; NTIS. 

The gasification residue from the second generation combustion/ 
gasification system contains unburnt carbon, which has to be 
burnt. In this project, which is a part of European JOULE-2- 
Extension research program, the combustion of the gasification 
residue is studied both in a pressurised and an atmospheric 
fluidised-bed. The aim of the project is to study burning of gasifica- 
tion residue, sulphur retention and nitrogen species in fluidised-bed 
combustion. The objects to be studied include: the combustion 





properties of the residue and the influence of the residue proper- 
ties and operation conditions on the reactivity of the residue; the 
influence of operating conditions on SO2-emissions, behaviour of 
calcium/sulphur compounds in gasification residue and need for 
additional feeding of sorbent in residue combustion; the influence 
of operating conditions on NO,/N2O-emissions and the study of re- 
duction methods if needed, d. alkali-metals and trace-elements in 
residue combustion. The project is planned for three years 1994- 
96. During the first year the research will concentrate mainly on the 
combustion properties of the residue and sulphur retention, during 
the second year mainly on the reduction of nitrogen oxide emis- 
sions, and in the third year mainly on the release of alkali-metals 
and trace-elements. The tests will be carried out by Helsinki Uni- 
versity of Technology at the test facilities available in Otaniemi. The 
pilot-scale test for one week will be carried out at the Otaniemi 
PFBC/G test rig every year and laboratory-scale tests for 3-5 
weeks a year at a pressurised fluidised-bed batch reactor and a 
laboratory-scale atmospheric circulating fluidised-bed reactor. 


32204 (CONF-930787—7) Materials support for HITAF. 
Breder, K. (Oak Ridge National Lab., TN (United States). High 
Temperature Materials Lab.); Tennery, V.J. Oak Ridge National 
Lab., TN (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 9. annual coal preparation, utilization, and environmental 
control contractors’ conference; Pittsburgh, PA (United States); 19- 
22 Jul 1993. Order Number DE94018664. Source: OSTI; NTIS; 
GPO Dep. 

The primary objective of this work is to compare the mechanical 
performance of structural ceramic materials which are being pro- 
posed for use in the air heater of a coal fired high temperature 
advanced furnace (HITAF) for power generation. The effort is fo- 
cused on providing preliminary evaluations of key mechanical 
properties required of ceramic materials for this application. The 
critical properties studied include fast fracture strength distribution 
at room temperature and two elevated temperatures, any trends in 
slow crack growth (SCG) susceptibility at elevated temperatures, 
and preliminary creep behavior. in addition residual fast fracture 
strength of a limited number of specimens corroded in a coal ash 
environment will be evaluated at a later stage in the project. 


32205 


(DOE/MC/21023-94/C0349) Development of second- 
generation pressurized fluidized bed combustion process. 
Wolowodiuk, W. (Foster Wheeler Development Corp., Livingston, 
NJ (United States)); Robertson, A.; Bonk, D. Foster Wheeler De- 
velopment Corp., Livingston, NJ (United States). [1994]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC21023. (CONF-941117-1: Energy and envi- 


ronment: transitions in East Central Europe, Prague (Czech 
Republic), 1-5 Nov 1994). Order Number DE95000566. Source: 
OSTI; NTIS; GPO Dep. 

Under the sponsorship of the United States Department of En- 
ergy, Foster Wheeler Development Corporation, and its team 
members, Westinghouse, Gilbert/Commonwealth, and the Institute 
of Gas Technology are developing second-generation pressurized 
fluidized bed combustion technology capable of achieving net plant 
efficiency in excess of 45 percent based on the higher heating 
value of the coal. A three-phase program entails design and cost- 
ing of a 500 MWe power plant and identification of developments 
needed to commercialize this technology (Phase 1), testing of indi- 
vidual components (Phase 2), and finally testing these components 
in an integrated mode (Phase 3). This paper briefly describes the 
results of the first two phases as well as the progress on the third 
phase. Since other projects which use the same technology are in 
construction or in negotiation stages — namely, the Power System 
Development Facility and the Four Rivers Energy Modernization 
Projects — brief descriptions of these are also included. 


32206 (DOE/MC/21023-94/C0352) Second-generation PFBC 
systems research and development — Phase 2, circulating 
PFBC test results. Robertson, A. (and others); Van Hook, J.; 
Burkhard, F.; Carli, G.; Conn, R.; Crooker, P.; Kulesar, D.; Lu, C.; 
Mack, A.; Nehrozoglu, A. Foster Wheeler Development Corp., Liv- 
ingston, NJ (United States). [1994]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC21023. 
(CONF-9406131-3: Coal-fired power systems: advances in IGCC 
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and PFBC review meeting, Morgantown, WV (United States), 21- 
23 Jun 1994). Order Number DE94019098. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of Phase 2 of this project are threefold. First, the 
separate testing of key components [the carbonizer, circulating 
pressurized fluidized bed combustor (CPFBC), particle capturing 
ceramic barrier filter, and topping combustor] of second generation 
PFB combustion plants at laboratory scale to ascertain their perfor- 
mance characteristics is to be performed. Second, commercial 
plant performance and economic predictions will be revised. Fi- 
nally, a 1.2-MWe equivalent integrated subsystem test of the key 
components will be prepared for Phase 3. 


32207 (DOE/MG/21023-94/C0362) Development of topping 
combustor for advanced concept pressurized fluidized-bed 
combustion. Domeracki, W.F.; Dowdy, T.E.; Bachovchin, D. West- 
inghouse Electric Corp., Orlando, FL (United States). [1994]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC21023. (CONF-9406131—15: Coal-fired power 
systems: advances in IGCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000574. Source: OSTI; NTIS; GPO Dep. 

The objective of this program is to develop a topping combustor 
to operate in a Second-Generation Pressurized Fluidized Bed 
(PFBC) Combined Cycle power generation system. The combustor 
must be able to: lightoff with a high heating value fuel and com- 
pressor discharge air to heat the fluidized bed(s) and provide 
power for PFBC and carbonizer off-line; operate with 1,600 F oxy- 
gen depleted air from the PFBC and high heating value fuel to 
handle carbonizer off-line conditions; ramp up to 100% carbonizer 
syngas firing (normal operation) by firing a blend of decreasing 
high heating value fuel and increasing low heating value syngas; 
utilize the vitiated air, at temperatures up to 1,600 F for as much 
cooling of the metal combustor as possible, thus minimizing the 
compressor bypass air needed for combustor cooling; provide an 
acceptance exit temperature pattern at the desired burner outlet 
temperature (BOT); minimize the conversion of fuel bound nitrogen 
(FBN) present in the syngas to NOx; and have acceptably high 
combustion efficiency, and low emissions of carbon monoxide, 
UHC, etc. This paper reports the results of tests of a 14 inch diam- 
eter topping combustor with a modified fuel-rich zone conducted in 
June 1993, design of an 18 inch diameter topping combustor to be 
tested in June 1994 and afterwards, and results of a 50% scale 
cold flow model which has been built and tested. 


32208 (DOE/MC/25140-94/C0353) Status of the advanced 
PFBC at the power systems development facility. Moore, D.L.; 
Haq, Z.; Pinkston, T.E.; Rush, R.E.; Vimalchand, P.; McClung, 
J.D.; Quandt, M.T. Southern Co. Services, Inc., Birmingham, AL 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-90MC25140. (CONF- 
9406131—4: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE95000444. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of the Power Systems Development Facility 
(PSDF) are to develop advanced coal-fired power generation tech- 
nologies through the testing and evaluation of hot gas cleanup 
systems and other major components at the pilot scale and to as- 
sess and demonstrate the performance of the components in an 
integrated mode of operation and at a component size easily 
scaled to commercial systems. This will entail the design, construc- 
tion, installation, and use of a flexible test facility, which can 
operate under realistic gasification and combustion conditions. The 
major particulate control device issues to be addressed include the 
integration of the particulate control devices (PCDS) into coal uti- 
lization systems, on-line cleaning techniques, chemical and thermal 
degradation of components, fatigue or structural failures, blinding, 
collection efficiency as a function of particle size and scale-up of 
particulate control systems to commercial size. The status of the 
Pressurized Fluidized Bed Combustor at the PSDF is reported 
here. 


32209 (DOE/MC/25140-3899) Power Systems Development 
Facility: Quarterly technical progress report, April 1—June 30, 
1994, Southern Co. Services, Inc., Birmingham, AL (United 
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States). [1994]. 166p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC25140. Order Number 
DE95001141. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate hot gas particle con- 
trol technologies using coal-derived gas streams. This will entail 
the design, construction, installation, and use of a flexible test facil- 
ity which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scaleup of particulate control systems to commercial size. The 
conceptual design of the facility was extended to include a within 
scope, phased expansion of the existing Hot Gas Cleanup Test Fa- 
cility Cooperative Agreement to also address systems integration 
issues of hot particulate removal in advanced coal-based power 
generation systems. This expansion included the consideration of 
the following modules at the test facility in addition to the original 
Transport Reactor gas source and Hot Gas Cleanup units: car- 
bonizer/pressurized circulating fluidized bed gas source; hot gas 
cleanup units to-mate to all gas streams; combustion gas turbine; 
and fuel cell and associated gas treatment. This expansion to the 
Hot Gas Cleanup Test Facility is herein referred to as the Power 
Systems Development Facility (PSDF). The major emphasis during 
this reporting period was continuing the detailed design of the facil- 
ity and integrating the Carbonizer/Transport and the circulating 
pressurized fluidized-bed combustor (CPFBC) particulate control 
devices (PCDs) into structural and process designs. Updated capi- 
tal equipment and bulk materia! costs were submitted as part of 
the Continuation application for Budget Period 3 and responses to 
DOE questions were submitted. The project is nearing a nominal 
75% design completion milestone. 


32210 (DOE/MC/25177—94/C0390) Scaling of pressurized 
fluidized beds. Guralnik, S.; Glicksman, L.R. Massachusetts inst. 
of Tech., Cambridge, MA (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29264. (CONF-9406131-50: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000661. 
Source: OSTI; NTIS; GPO Dep. 

The project has two primary objectives. The first is to verify a set 
of hydrodynamic scaling relationships for commercial pressurized 
fluidized bed combustors (PFBC). The second objective is to inves- 
tigate solids mixing in pressurized bubbling fluidized beds. 
American Electric Power's (AEP) Tidd combined-cycle demonstra- 
tion plant will provide time-varying pressure drop data to serve as 
the basis for the scaling verification. The verification will involve 
demonstrating that a properly scaled cold model and the Tidd 
PFBC exhibit hydrodynamically similar behavior. An important is- 
sue in PFBC design is the spacing of fuel feed ports. The feed 
spacing is dictated by the fuel distribution and the mixing charac- 
teristics within the bed. After completing the scaling verification, the 
cold model will be used to study the characteristics of PFBCs. A 
thermal tracer technique will be utilized to study mixing both near 
the fuel feed region and in the far field. The results allow the coal 
feed and distributor to be designed for optimal heating. 


32211 


(DOE/MC/27229-3907) Pulsed atmospheric fluidized 
bed combustion: Technical progress report, Aprit-June, 1994. 
Thermochem, Inc., Columbia, MD (United States). 27 Jul 1994. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-90MC27229. Order Number DE95001137. Source: 
OSTI; NTIS; GPO Dep. 


This report of activities for the second quarter of 1994 is ar- 


ranged in the following order: (1) Design Activities, including 
Process, Mechanical, Civil and Structural, and Electrical and Instru- 
mentation; (2) Fabrication Activities; (3) Site Construction Activities; 
(4) Planned Activities for Next Quarter; and (5) Schedule. In order 
to achieve higher horizontal penetration of the flue gases from the 
pulse combustor, a conical deflector must be introduced under the 
exit of the pulse combustor. The conical surface of the deflector 
will be optimally shaped to maximize redirection of the flue gases 
as desired. The paper discusses the design of the fluidized bed, 
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feed system, and ash system. Drawings are included of many of 
the subsystems and of the auxiliary systems required at the con- 
struction site, e.g. electrical system, lighting system, and control 
room lay out. 


32212 (DOE/METC-—94/1008-Vol.1) Proceedings of the coal- 
fired power systems 94: Advances in IGCC and PFBC review 
meeting: Volume 1. McDaniel, H.M.; Staubly, R.K.; Venkatara- 
man, V.K. (eds.). Department of Energy, Morgantown, WV (United 
States). Morgantown Energy Technology Center. Jun 1994. 514p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9406131-Vol.1: Coal-fired power systems: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 21-23 
Jun 1994). Order Number DE94012252. Source: OSTI; NTIS; 
GPO Dep. 

The Coal-Fired Power Systems 94 — Advances in IGCC and 
PFBC Review Meeting was held June 21-23, 1994, at the Morgan- 
town Energy Center (METC) in Morgantown, West Virginia. This 
Meeting was sponsored and hosted by METC, the Office of Fossil 
Energy, and the US Department of Energy (DOE). METC annually 
sponsors this conference for energy executives, engineers, scien- 
tists, and other interested parties to review the results of research 
and development projects; to discuss the status of advanced coal- 
fired power systems and future plans with the industrial contractors; 
and to discuss cooperative industrial-government research opportu- 
nities with METC’s in-house engineers and scientists. Presentations 
included industrial contractor and METC in-house technology 
developments related to the production of power via coal-fired Inte- 
grated Gasification Combined Cycle (IGCC) and Pressurized 
Fluidized Bed Combustion (PFBC) systems, the summary status of 
clean coal technologies, and developments and advancements in 
advanced technology subsystems, such as hot gas cleanup. A 
keynote speaker and other representatives from the electric power 
industry also gave their assessment of advanced power systems. 
This meeting contained 11 formal sessions and one poster ses- 
sion, and included 52 presentations and 24 poster presentations. 
Volume | contains papers presented at the following sessions: 
opening commentaries; changes in the market and technology 
drivers; advanced IGCC systems; advanced PFBC systems; ad- 
vanced filter systems; desulfurization system; turbine systems; and 
poster session. Selected papers have been processed separately 
for inclusion in the Energy Science and Technology Database. 


32213 (DOE/METC/C—94/7149) PFBC system studies. Reed, 
M.E. USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9406131-13: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000594. 
Source: OSTI; NTIS; GPO Dep. 

System studies of PFBC systems are summarized in this paper. 
These studies include: thermal efficiency; NO, stochastic analysis; 
dynamic modeling; scoping studies; and hazardous air pollutant 
(HAP) studies. These studies are being used for various reasons: 
to validate the economic and environmental benefits that this tech- 
nology offers the country, to identify issues associated with the 
commercialization of PFBC technology, and to help the DOE and 
its industrial partners focus on those RD&D activities which pro- 
duce the biggest bang for the buck, an increasingly important goal 
in the present climate of increasingly tight Federal and corporate 
budgets. This year, the conclusion that NO, generation in the 
solids combustor is the most important factor in determining NO, 
production in an uncontrolled system was of particular significance. 
The initial assessment of HAP’s, showing a possible reduction in 
HAPs emissions if the barrier filter is operated below 600 C in a 
first-generation PFBC, was the first time this type of data was pro- 
duced on the ability of PFBC systems to be a low HAP’s emission 
technology. Work will continue to improve these analytic tools used 


in these system studies useful for both DOE and its industrial part- 
ners. 


32214 (DOE/MT/92021—1) Analysis/control of in-bed tube 
erosion phenomena in the fluidized bed combustion (FBC) 
system: Technical progress report No. 1, [October 1, 1992- 
December 31, 1992]. Lee, Seong W. Morgan State Univ., 
Baltimore, MD (United States). School of Engineering. Mar 1993. 





10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92MT92021. Order Number DE94018753. Source: 
OSTI; NTIS; GPO Dep. 

This technical report summarizes the research work performed 
and the progress achieved during the period of October 1, 1992 to 
December 31, 1992. To perform well-controlled erosion tests, a 
bench-scale cold model of fluidized bed with a rectangular bed 
area of 20 cm x 20 cm was designed, fabricated and assembled. 
In addition, three different types of gas distributor were designed 
and fabricated. The instruments for flow-measuring have been es- 
tablished., which include a Pitot tube and an inclined manometer 
for measuring the fluidization velocity, a static pressure probe, a 
set of pressure taps and water manometers for measuring the 
pressure distribution in the system. The instruments for erosion- 
measuring will be arranged to measure the tube weight loss for this 
study. The project has been progressing well. Future efforts will be 
concentrated on the measurement of flow field in the fluidized bed 
and establishment of instrumentation for erosion measuring. In ad- 
dition, the erosion measuring devices will be further developed. 


32215 (DOE/MT/92021—2) Analysis/control of in-bed tube 
erosion phenomena in the fluidized bed combustion (FBC) 
system: Technical progress report No. 2, [January 1, 1993— 
March 31, 1993]. Lee, Seong W. Morgan State Univ., Baltimore, 
MD (United States). School of Engineering. Jun 1993. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92MT92021. Order Number DE94018752. Source: OSTI; 
NTIS; GPO Dep. 

This technical report summarizes the research work performed 
and the progress achieved during the period of January 1, 1993 to 
March 31, 1993. The prototype dust collector as a part of the 
exhaust system was designed and fabricated to perform the well- 
controlled test in the bench-scale FBC system. The instrumentation 
for flow-measuring has been conducted in the system, which in- 
cludes the minimum fluidization velocity and bed-pressure drop, 
mean gas velocity, calculation of particle terminal velocity and its 
operating range, and static pressure distribution in the system. The 
bubble velocity was also predicted. The project has been progress- 
ing well. Future efforts will be concentrated on instrumentation for 
erosion-measuring. In addition to that, instrumentation for flow- 
measuring will be continued to support the erosion-measuring. 
Theoretical analysis and modeling on in-bed tube erosion will be 
initiated along with the experimental results. Experience and obser- 
vation of in-bed tube erosion will be predicted. 


32216 (DOE/MT/92021—3) Analysis/control of in-bed tube 
erosion phenomena in the fluidized bed combustion (FBC) 
system: Technical progress report No. 3, [April 1, 1993—June 
30, 1993]. Lee, Seong W. Morgan State Univ., Baltimore, MD 
(United States). School of Engineering. Jul 1993. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92MT92021. Order Number DE94018751. Source: OSTI; NTIS; 
GPO Dep. 

This technical report summarizes the research work performed 
and progress achieved during the period of during the period of 
April 1, 1993 to June 30, 1993. The erosion test was conducted in 
the bench-scale FBC model along with the preparation of the test 
particles/tube specimens. The effect of the tube-to-distributor (T-to- 
D) clearance was discussed on the tube specific weight loss for 
low, medium, and high superficial velocities. Electrostatic impact 
probes for measuring the particle-surface collision frequency were 
designed to verify the some of the measurement and to identify the 
primary erosion points. The erosion models were briefly to under- 
stand the phenomena of in-bed erosion. The project has been 
progressing well. Instrumentation for the erosion-measuring will be 
continued: to measure the tube weight loss under different operat- 
ing conditions. Development of the electrostatic probes will be 
continued and implemented for measuring the particle-tube colli- 
sion frequency in the bench-scale FBC model. 


32217 (DOE/MT/92021—4) Analysis/control of in-bed tube 
erosion phenomena in the fluidized bed combustion (FBC) 
system: Technical progress report No. 4, [July 1, 1993— 
September 30, 1993]. Lee, Seong W. Morgan State Univ., 
Baltimore, MD (United States). School of Engineering. Nov 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG22-92MT92021. Order Number DE94018750. Source: 
OSTI; NTIS; GPO Dep. 

This technical report Summarizes the research work performed 
and progress achieved during the period of July 1, 1993 to 
September 30, 1993. Design and fabrication of the electrostatic im- 
pact probe were continued for measuring particle-tube collision 
frequency in the bench-scale FBC model. To verify the working 
principle of the electrostatic impact probe and to establish the relia- 
bility of probe readings, several readings were performed. The 
number of impact particles can be conveniently read from the fre- 
quency counter by the impact probe, which was reproducible and 
consistent data. The erosion measurement was conducted under 
different superficial fluidizing velocity in the bench-scale FBC 
model. Results of specific weight loss versus excess air velocity 
(air velocity above the minimum fluidization velocity) show the 
dominant effect of the fluidizing velocity on the tube erosion. The 
project has been progressing well. Measurement of the particle- 
tube collision frequency will be conducted under different tube 
location by the electrostatic impact probe. Instrumentation for the 
measurement of the in-bed tube erosion will be continued under 
various operating conditions. In addition to that, the relationship be- 
tween the results of particle-tube collision frequency and the 
measurement of in-bed tube erosion will be predicted. 


32218 (DOE/PC/90310-T14) Combustion of dense streams 
of coal particles: Final report, August 29, 1990-February 28, 
1994, Annamalai, K.; Gopalakrishnan, C.; Du, X. Texas A and M 
Univ., College Station, TX (United States). Dept. of Mechanical En- 
gineering. May 1994. 220p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-90PC90310. Order Num- 
ber DE94017110. Source: OSTI; NTIS; GPO Dep. 

The USA consumes almost 94 quads of energy (1 quad = 10'S 
BTU or 1.05 x 10'5 KJ). The utilities account for about 30 quads 
of fossil energy where coal is predominantly used as energy 
source. The coal is ground to finer size and fired into the boiler as 
dense suspension. Under dense conditions, the particles burn at 
slower rate due to deficient oxygen within the interparticle spacing. 
Thus interactions exist amongst the particles for dense clouds. 
While the earlier literature dealt with combustion processes of iso- 
lated particles, the recent research focusses upon the interactive 
combustion. The interactive combustion studies include arrays con- 
sisting of a finite number of particles, and streams and clouds of a 
large number of particles. Particularly stream combustion models 
assume cylindrical geometry and predict the ignition and combus- 
tion characteristics. The models show that the ignition starts 
homogeneously for dense streams of coal particles and the ignition 
time show a minimum as the stream denseness is increased, and 
during combustion, there appears to be an inner flame within the 
stream and an outer flame outside the stream for a short period of 
time. The present experimental investigation is an attempt to verify 
the model predictions. The set-up consists of a flat flame burner for 
producing hot vitiated gases, a locally fluidizing feeder system for 
feeding coal particles, a particle collection probe for collecting parti- 
cles and an image processing system for analyzing the flame 
structure. The particles are introduced as a stream into the hot 
gases and subsequently they ignite and burn. The ash % of fired 
and collected particles are determined and used to estimate the 
gasification efficiency or burnt fraction. The parametric studies in- 
clude gas temperature, oxygen % in gases, residence time, and 
A:F ratio of the stream. 


32219 (DOE/PC/91162-T10) Development & testing of in- 
dustrial scale, coal fired combustion system, Phase 3: Ninth 
quarterly technical progress report, 1 January 1994-31 March 
1994. Zauderer, B. Coal Tech Corp., Merion Station, PA (United 
States). 8 Apr 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91162. Order Number 
DE95000361. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the present Phase 3 effort is to perform 
the final testing, at a 20 MMBtu/hr commercial scale, of an air 
cooled, slagging coal combustor for application to industrial steam 
boilers and power plants. The focus of the test effort is on combus- 
tor durability, automatic control of the combustor’s operation, and 
optimum environmental control of emissions inside the combustor. 
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The primary effort is the first quarter of calendar year 1994 was de- 
voted to the Task 5, Site Demonstration effort. The work consisted 
of disassembly of the combustor and auxiliary systems at the 
Williamsport test site, which was being closed by the site owner. 
All the equipment was removed and stored temporarily pending its 
relocation to the demonstration test site. Also in the first quarter, 
an extensive effort was implemented to locate a suitable site for 
the Task 5 combustor relocation. In addition, an intense effort was 
implemented to identify other industrial steam and power users in 
Southeast Pennsylvania as an alternate site. Another major focus 
was the design of the extension to the combustor and a new exit 
nozzle. These efforts are described in this report. 


32220 (DOE/PC/91308-11) Particulate behavior in a 
controlled-profile pulverized coal-fired reactor: A study of cou- 
pled turbulent particle dispersion and thermal radiation 
transport: Quarterly technical progress report, March 15, 
1994—June 14, 1994. Queriroz, M.; Webb, B.W. Brigham Young 
Univ., Provo, UT (United States). [1994]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91308. Order Number DE95000369. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes technical progress during the eleventh 
quarter of a three-year study of the coupled problem of turbulent 
particle dispersion and thermal radiation transport. During this 
quarter progress has been made in the following areas: (1) reduc- 


tion of experimental data recently collected; (2) particle dispersion 
and radiation modelling. 


32221 (DOE/PC/92159-T7) Engineering development of ad- 
vanced coal-fired low-emission boiler systems: Technical 


progress report number 7, April-June 1994. Barcikowski, G.F. 
(and others); Bauver, W.P.; Borio, R.W. Combustion Engineering, 
Inc., Windsor, CT (United States). 19 Aug 1994. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92159. Order Number DE95001176. Source: OSTI; NTIS; 
GPO Dep. 


The overall objective of the project is the expedited commercial- 


ization of advanced coal-fired low-emission boiler systems. The 
specified primary objectives are: NOx emissions not greater than 
one-third NSPS; SOx emissions not greater than one-third NSPS; 
and particulate emissions not greater than one-half NSPS. The 
specific secondary objectives are: improved ash disposability and 
reduced waste generation; reduced air toxics emissions; and in- 
creased generating efficiency. The final deliverables are a design 
data base that will allow future coal-fired power plants to meet the 
stated objectives and a preliminary design of a commercial genera- 
tion unit. Tasks 2 through 5 are complete. Task 6-Phase 1 Report 
(which is the Technical Proposal for Phases 2 and 3) and the Cost 
Proposal for Phases 2 and 3 are being prepared. This report dis- 
cusses results from the testing of the non-catalytic nitrogen 
reduction technology and describes the design which will be rec- 
ommended for Phase 2 and 3. 


32222 (DOE/PC/$2521-T176) Sulfur removal in advanced 
two stage pressurized fluidized bed combustion: Technical 
report, 1 March-31 May 1994. Abbasian, J. (inst. of Gas Technol- 
ogy, Chicago, IL (United States)); Chowdiah, P.; Hill, A.H.; Rue, 
D.M. Illinois State Geological Survey, Champaign, IL (United 
States). [1994]. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94018860. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to obtain data on the rates of reac- 
tion between hydrogen sulfide (H2S) and uncalcined calcium-based 
sorbents under operating conditions relevant to first stage (car- 
bonizer) of Advanced Two-Stage Pressurized Fluidized-Bed 
Combustors (PFBC). In these systems the CO> partial pressure in 
the first stage generally exceeds the equilibrium value for calcium 
carbonate decomposition. Therefore, removal of sulfur compounds 
takes place through the reaction between H.S and calcium carbon- 
ate. To achieve this objective, the rates of reaction between 
hydrogen sulfide and uncalcined calcium-based sorbents will be 
determined by conducting tests in pressurized thermogravimetric 
analyzer (TGA) and high-pressure/high-temperature fluidized-bed 
reactor (HPTR) units. The effects of sorbent type, sorbent particle 
size, reactor temperature and pressure, and CO, and H,S partial 
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pressures on the sulfidation reaction rate will be determined. Dur- 
ing this quarter a series of sulfidation tests were conducted in the 
high-pressure/high-temperature fluidized-bed reactor (HPTR) units. 
The effects of sorbent type, sorbent particle size, reactor tempera- 
ture and pressure, and CO2 and He2S partial pressures on the 
sulfidation reaction rate will be determined. During this quarter a 
series of sulfidation tests were conducted in the high-pressure 
high-temperature thermogravimetric analyzer (HPTGA unit) using 
limestone and dolomite. The results suggest that half-calcined 
dolomite is much more reactive than uncalcined limestone. Also, 
temperature in the range of 800 to 950 C did not significantly affect 
the sulfidation reaction rates for both limestone and dolomite. 


32223 (DOE/PC/92528-6) Char particle fragmentation and 
its effect on unburned carbon during pulverized coal combus- 
tion: Quarterly report, 1 January 1994-31 March 1994. Diaz, R.; 
Mitchell, R.E. Stanford Univ., CA (United States). High Tempera- 
ture Gasdynamics Lab. Jul 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92528. 
Order Number DE95000419. Source: OSTI; NTIS; GPO Dep. 

This document is the sixth quarterly status report of work on a 
project concerned with the fragmentation of char particles during 
pulverized coal combustion that is being conducted at the High 
Temperature Gasdynamics Laboratory at Stanford University, Stan- 
ford, California. The project is intended to satisfy, in part, PETC’s 
research efforts to understand the chemical and physical pro- 
cesses that govern coal combustion. The work is pertinent to the 
char oxidation phase of coal combustion and focuses on how the 
fragmentation of coal char particles affects overall mass loss rates 
and how char fragmentation phenomena influence coal conversion 
efficiency. During this quarter, activities were undertaken in Task 2, 
Baseline char combustion experiments, and Task 4, Fragmentation 
modeling. Experiments were performed to determine the extent of 
fragmentation caused by the particle feeder and particle collection 
systems. In addition, a particle population model that considers 


three types of fragmentation (attrition, breakage, and percolation) 
was examined. 


32224 (DOE/PC/92530-T8) Bed material agglomeration 
during fluidized bed combustion: Technical progress report, 1 
April 1994-30 June 1994. Brown, R.C.; Dawson, M.R.; Smeenk, 
J.L. lowa State Univ. of Science and Technology, Ames, IA (United 
States). Jul 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92530. Order Number 
DE95000398. Source: OSTI; NTIS; GPO Dep. 

Tests were conducted to determine if observed changes in com- 
bustion conditions during agglomerate formation could be used as 
a diagnostic tool to predict agglomeration. Tests were performed in 
a laboratory-scale bubbling fluidized bed combustor. Localized re- 
ducing conditions were simulated by lowering the amount of air 
used for combustion while fluidization conditions were maintained 
with the addition of nitrogen gas. After these tests were terminated 
agglomerates were recovered from the bed ranging in size from 
1-5 inches in diameter. During these tests, bed temperatures fluc- 
tuated between 1500 and 1700 F, but remained below the 
temperatures that are commonly associated with ash fouling. A di- 
vergence in bed temperatures (at the combustor wall and the 
center of the bed) was most likely due to a decrease in mixing 
within the bed as particles began to agglomerate and their mean 
size increased. The agglomeration and particle size increase may 
have also lead to a partial loss of fluidization in the bed which con- 
tributed to the localized divergence in bed temperatures. These 
data indicate the potential for using temperature divergence as a 
diagnostic tool to monitor particle agglomeration and bed mixing. 
Also, it was determined that the method of combustor shut-down 
has an effect on the decomposition of agglomerates. It was found 
that when the combustion test was terminated and cooled under 
oxidizing conditions, agglomerates could be reduced in size or 
eliminated from the bed. This was the case even when temperature 
divergences and bed pressure fluctuations indicated agglomeration 
was occurring during the test. In tests where the bed was cooled 
using nitrogen, large agglomerates were found when the bed was 
removed. These results are being used to develop a strategy for 
the remediation of agglomerates after their formation. 





32225 (DOE/PC/92548-T7) Suppression of fine ash forma- 
tion in pulverized coal flames: Quarterly technical progress 
report No. 7, April 1, 1994—June 30, 1994. Kramlich, J.C.; 
Butcher, E.K.; Chenevert, B. Washington Univ., Seattle, WA 
(United States). Dept. of Mechanical Engineering. [1994]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92548. Order Number DE95000394. Source: 
OSTI; NTIS; GPO Dep. 

One of the major obstacles to the economical use of coal is man- 
aging the behavior of its mineral matter. Ash size and composition 
are of critical importance for a variety of reasons. Fly ash size and 
emissivity affect radiant furnace heat transfer. Heat transfer is also 
affected by the tendency of ash to adhere to heat transfer sur- 
faces, and the properties of these deposits. Removal of ash from 
flue gas by electrostatic precipitators is influenced by both particle 
size and particle resistivity. The efficiency of fabric filter-based 
cleaning devices is also influenced by ash size. Both types of 
devices have reduced collection efficiencies for smaller-sized parti- 
cles, which corresponds to the size most efficiently retained in the 
alveolar region of the human lung. This special concern for finer 
sized particles has led to PM10 regulations in the last several 
years (PM10: particles of diameter less than 10 ym). The goals of 
the present work are as follows: (i) Perform measurements on 
carefully characterized coals to identify the means by which the 
coal treatment increases aerosol yields. (ii) Investigate means by 
which coal cleaning can be done in a way that will not increase 
aerosol yields. (iii) Identify whether this mechanism can be used to 
reduce aerosol yields from systems burning straight coal. 


32226 (DOE/PC/93226-T3) Investigation of mineral trans- 
formations and ash deposition during staged combustion: 
Quarterly technical progress report, April 1, 1994—June 30, 
1994. Harb, J.N. Brigham Young Univ., Provo, UT (United States). 
28 Jul 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93226. Order Number 
DE95000364. Source: OSTI; NTIS; GPO Dep. 

Progress during the third quarter of a three-year study was made 
in two areas: (1) coal selection and characterization (Task 1), and 
(2) combustor modifications and preliminary testing (Task 2). As 
part of Task 1, two barrels of Pittsburgh No. 8 coal were acquired. 
This coal will be used for the bulk of the experimental work. Most 
of the progress in the quarter, however, was made in Task 2. 
Specifically, additional tests were performed on the new burner in- 
troduced last quarter. Also, a new data aquisition and control 
system was installed during the quarter. Both the burner and the 
data acquisition system performed very well during tests. The de- 
sign of the deposition probe and particle collection system needed 
for the present study was also completed this quarter. In addition, 
a test was performed to determine temperature profiles in the reac- 
tor under staged conditions and to quantify the effect of the particle 
sampling probe on the upstream temperatures. The effect of the 
cooled sampling probe on upstream temperatures was found to be 
minimal. Finally, specific tasks for the next quarter have been iden- 
tified and reported. 


32227 (ORNL-6812, pp. 183-229) Coal combustion re- 
search - discussion of current activities. Graves, R.L.; Daw, 
C.S. Oak Ridge National Lab., TN (United States). Jun 1994. In 
Fossil Energy Program annual progress report for April 1993 
through March 1994. 238p. Order Number DE94014851. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Analysis of fluidized bed data and development of improved 
analysis algorithms has continued during this reporting period. The 
onset of chaos in an experimental bubble column and slugging flu- 
idized bed have also been demonstrated and studied extensively. 
The chaotic instability of the slugging fluidized bed has been used 
in a closed control loop to greatly inhibit the degree of slugging. 


32228 (ORNL/Sub-83-21322/03) Abrasive wear by diesel 
engine coal-fuel and related particles. ives, L.K. (National Inst. of 
Standards and Technology, Gaithersburg, MD (United States)). Na- 
tional Inst. of Standards and Technology, Gaithersburg, MD (United 
States); Oak Ridge National Lab., TN (United States). Sep 1994. 
60p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400 ; Al05-830R21322. (NISTIR—-5461). 
Order Number DE95001383. Source: OSTI; NTIS; GPO Dep. 
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The purpose of the work summarized in this report was to obtain 
a basic understanding of the factors which are responsible for wear 
of the piston ring and cylinder wall surfaces in diesel engines utiliz- 
ing coal-fuel. The approach included analytical studies using 
scanning electron microscopy and energy dispersive x-ray analy- 
ses to characterize coal-fuel and various combustion particles, and 
two different wear tests. The wear tests were a modified pin-on- 
disk test and a biock-on-ring test capable of either unidirectional or 
reciprocating-rotational sliding. The wear tests in general were con- 
ducted with mixtures of the particles and lubricating oil. The 
particles studied included coal-fuel, particles resulting from the 
combustion of coal fuel, mineral matter extracted during the pro- 
cessing of coal, and several other common abrasive particle types 
among which quartz was the most extensively examined. The vari- 
ables studied included those associated with the particles, such as 
particle type, size, and hardness; variables related to contact con- 
ditions and the surrounding environment; and variables related to 
the type and properties of the test specimen materials. 


32229 (TKK-KO/ET-—60) Methods of radiation heat transfer 
measurements in fluidized beds. Blomster, A.M. Helsinki Univ. of 
Technology, Otaniemi (Finland). Inst. of Energy Engineering. 1993. 
33p. (In Swedish). Order Number DE95700215. Source: OSTI; 
NTIS. 

There are two main groups of thermal radiation detectors, that is 
thermal detectors and photoelectric detectors. In a thermal detector 
the thermal radiation that hits the surface of the detector element 
causes a heat increase in the element. A thermal detector is usu- 
ally composed of one or several thermocouples. A photoelectric 
detector is normally a semiconductor and the operating principle is 
based on interaction between electrons and photons. A major ben- 
efit of a thermal detector is its independence of the spectral 
distribution of the thermal radiation. The slow response time of 
thermal detectors however make them unsuitable for many mea- 
surements. The response time of photoelectric detectors can be 
very fast, but their spectral response curves limit their applicability. 
The measurements are associated with many potential errors, for 
instance the measurement uncertainty and limitations of the mea- 
surement device, the measurement method and the test setup. 
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32230 (DOE/EIA—0035(94/09)) Monthly energy review, 
September 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. Sep 1994. 175p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95000781. Source: OSTI; NTIS; 
GPO Dep. 

Coal represents an important energy source in the United States, 
providing the fuel for over 50 percent of the Nation’s electricity 
since 1980. However, the amount of carbon dioxide, a greenhouse 
gas, emitted into the atmosphere as a result of coal combustion is 
significant and has raised a concern over its possible contribution 
to global warming. The need to produce accurate estimates of car- 
bon dioxide emissions resulting from coal consumption has led the 
Energy Information Administration (EIA) to develop carbon dioxide 
emission factors. This article presents the factors developed by EIA 
for use in estimating the carbon dioxide emissions from coal, and 
introduces a new appendix to the Monthly Energy Review. It de- 
scribes the relationship between the carbon content and the heat 
value of coal, and the development of basic emission factors by 
coal rank and State of origin of the coal. It also describes how 
these basic emission factors are weighted by the specific rank and 
origin of the coa! consumed by sector and State to produce a sec- 
ond set of emission factors that reflect accurate estimates of 
carbon dioxide emissions. The weighted factors, which were 
statistically tested by EIA, are the first factors to account for State- 
by-State variations within a given rank of coal. Carbon dioxide 
emission factors are expressed in pound per million Btu of energy. 
(The Btu, or British thermal unit, is a unit of measure of heat that 
allows analysts to compare different forms of energy). 
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32231 (DOE/EIA—0121(94/1Q)) Quarterly coal report, 
January—March 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 24 Aug 1994. 158p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94018552. 
Source: OSTI; NTIS; GPO Dep. 

The Quarterly Coal Report (QCR) provides comprehensive infor- 
mation about US coal production, distribution, exports, imports, 
receipts, prices, consumption, and stocks to a wide audience, in- 
cluding Congress, Federal and State agencies, the coal industry, 
and the general public. Coke production, consumption, distribution, 
imports, and exports data are also provided. The data presented in 
the QCR are collected and published by the Energy Information 
Administration (EIA) to fulfill data collection and dissemination re- 
sponsibilities as specified in the Federal Energy Administration Act 
of 1974 (Public Law 93-275), as amended. This report presents 
detailed quarterly data for January through March 1994 and aggre- 
gated quarterly historical data for 1986 through the fourth quarter 
of 1993. Appendix A displays, from 1986 on, detailed quarterly his- 
torical coal imports data, as specified in Section 202 of the Energy 
Policy and Conservation Amendments Act of 1985 (Public Law 99- 


58). Appendix B gives selected quarterly tables converted to metric 
tons. 


32232 (DOE/EIA-0543(94/2Q)) U.S. Energy industry finan- 
cial developments 1994 second quarter. USDOE Energy 
Information Administration, Washington, DC (United States). Office 
of Energy Markets and End Use. Sep 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95000334. Source: OSTI; NTIS; GPO; GPO Dep. 

Based on information provided in 1994 second-quarter financial 
disclosures, net income for 98 petroleum companies—including 19 
majors—-fell 12 percent between the second quarter of 1993 and 
the second quarter of 1994. Lower crude oil and natural gas 
prices, relative to the second quarter of 1993, along with reduced 
refined product margins were largely responsible for the decline in 
petroleum company income. An improvement in petroleum product 
demand stemming from overall growth in the U.S. economy slightly 
offset the decline in petroleum prices between the second quarter 
of 1993 and the second quarter of 1994. A marked improvement in 
the inajors’ earnings from their chemical operations also had a 
positive impact on overall petroleum industry earnings. During the 
second quarter of 1994, despite a decline in natural gas prices, 
U.S. drilling companies continued to refocus their domestic ex- 
ploratory activities towards natural gas and away from crude oil. 
The refocusing of drilling operations also reflected a greater em- 
phasis on North American exploratory activity over activity in other 
geographic locales. The following points highlight 1994 second- 
quarter energy industry financial developments: (i) Lower Crude Oil 
and Natural Gas Prices Reduce Upstream Earnings. Crude oil 
prices were 13 percent lower relative to 1993 second-quarter levels 
while natural gas wellhead prices fell 26 percent. Both declines led 
to a substantial reduction in income for upstream operations. I|n- 
come for the majors’ domestic oil and gas production operations 
fell 26 percent between the second quarter of 1993 and the sec- 
ond quarter of 1994. Over the same period, the majors’ foreign 
upstream income declined by 19 percent. Independent oil and gas 
producers with operations largely in the United States reported an 
84-percent drop in income. (ii) Squeezed Margins Outweigh Higher 
Demand to Reduce Downstream Earnings. 


32233 (IEE-SR-247) Energy situation in the former USSR 
before and after dissolution of the union. Institute of Energy 
Economics, Tokyo (Japan). 30 Sep 1993. 183p. (In Japanese). Or- 
der Number DE95706057. Source: OSTI; NTIS; Available from The 
institute of Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 
1-chome, Minato-ku, Tokyo,Japan. 

The paper states the energy situation, mainly of petroleum, in 
the former USSR before/after its dissolution. In the Soviet economy 
before the dissolution of the union, petroleum and natural gas are 
main products in export to East Europe and Western developed 
countries, shares of which in the export are very large. Among in- 
vestments in energy, that in petroleum is more than 45% of all the 
investments and becomes 69% including the investment in natural 
gas. However, productivity of petroleum is extremely bad; 
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petroleum production in 1988 is 1.76 times of that in 1970, 
whereas investment in petroleum in 1988 is 5.78 times of that in 
1970. In 1992 after the dissolution of the union, production of 
crude oil in Russia decreased 14.2% from the previous year, and 
those in republics except Russia are almost at the same level as in 
1991. Factors directly affecting reduction in production are stagna- 
tion of new developments, increase in number of the suspended oil 
field, and worsening of productivity. Hereinafter, crude oil produc- 
tion in Russia will be on the decrease till 1995, and seems to 
remain on the same level with little possibility of increasing till 
2000. 52 figs., 55 tabs. 
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32234 (ETDE/DE-mf-95703518) Standardisation of safety 
engineering legislation in brown coal plants: Preliminary 
study. Griesche, G. IBExU Inst. fuer Sicherheitstechnik GmbH, 
Freiberg (Germany). Oct 1992. 11p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 13RG9014. Order Number 
DE95703518. Source: OSTI; NTIS (US Sales Only). 

In the framework of this preliminary study institutions of all Laen- 
der cooperated in developing a detailed work schedule for a 
project aimed at standardisation of safety engineering legislation 
for brown coal plants. The preliminary study will also show how the 
results of the project can be applied in practice. (orig/HS) 
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32235 (IFP—41171) Space adaptive network in the oilfield 
simulations. Hermitte, T. Institut Francais du Petrole (IFP), 92 - 
Rueil-Malmaison (France); Aix-Marseille-1 Univ., 13 - Marseille 
(France). Jun 1993. 293p. (In French). Order Number 
DE95700158. Source: OSTI; NTIS (US Sales Only). 

Fluid flow in oil reservoir is governed by a system of nonlinear 
partial-differential equations with different boundary conditions. To 
compute an approximate solution to this evolving problem, the inte- 
gration domain is discretized. The result accuracy depends on 
discretization size. Given the large size of this three-dimensional 
geometry, the mesh used to solve these partial-differential equa- 
tions is not refined enough. To avoid a large number of cells we 
used a local mesh refinement. The aim of this thesis is to develop 
adaptive mesh technique in space to change discretization during 
the simulation. Local and dynamical grid refinement only occurs in 
the neighbourhood of fronts and wells. From a numerical point of 
view, when introducing new local grid blocks, some cell may have 
a variable number of connexions. The classical numerical schemes 
used to solve partial- differential equations are not suitable, new 
schemes are proposed. The pressure equation is solved using a 
piecewise affine pressure interpolation with flux continuity at 
interfaces. The resulting scheme is stable, conservative and con- 
vergent. It enables checks on flux continuity at interfaces even with 
heterogeneous porous media. The saturation equation is solved 
using mass flux correction method generalized to locally refined 
meshes. In this scheme, a corrective parameter was introduced to 
reduce numerical dispersion and better estimate the fluid contacts. 
The time-dependent grid changes are numerically controlled by 
several empirical criteria based upon key parameter variations, 
such as the above corrective parameter, and by tolerance inter- 
vals. These intervals are designed to always include the front and 
its neighbourhood in the locally refined region during a given num- 
ber of time steps. (author). 111 refs., 141 figs., 3 annexes. 
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32236 (DOE/BC/14434—12) Depositional sequence analysis 
and sedimentologic modeling for improved prediction of Penn- 
sylvanian reservoirs (Annex |): Twelfth quarterly technical 
progress report, October 1, 1992—-December 31, 1992. Watney, 
W.L. Kansas Geological Survey, Lawrence, KS (United States). 





[1992]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90BC14434. Order Number 
DE94018780. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are to: (1) assist producers in 
locating and producing petroleum not currently being produced be- 
cause of technological problems or the inability to identify details of 
reservoir compartmentalization, (2) to decrease risk in field devel- 
opment, and (3) accelerate the retrieval and analysis of baseline 
geoscience information for initial reservoir description. The interdis- 
ciplinary data sought in this research will be used to resolve 
specific problems in correlation of strata and to establish the mech- 
anisms responsible for the Upper Pennsylvanian stratigraphic 
architecture in the Midcontinent. The data will better constrain an- 
cillary problems related to the validation of depositional sequence 
and subsequence correlation, subsidence patterns, sedimentation 
rates, sea-level changes, and the relationship of sedimentary 
sequences to basement terrains. The geoscientific information, in- 
cluding data from field studies, surface and near-surface reservoir 
analogues, and regional data base development, will also be used 
for development of geologic computer process-based simulation 
models tailored to specific depositional sequences for use in im- 
proving prediction of reservoir characteristics. 


32237 (DOE/BC/14831-10) Assist in the recovery of by- 
passed oil from reservoirs in the Gulf of Mexico: Final 
quarterly status report, January 1, 1994—March 31, 1994. Sche- 
newerk, P.A. Louisiana State Univ., Baton Rouge, LA (United 
States). Dept. of Petroleum Engineering. 30 May 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92BC14831. Order Number DE94018813. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to assist the recovery of non 
contacted oil from known reservoirs on the Outer Continental Shelf 
in the Gulf of Mexico. History matching and prediction runs have 
been completed on the B-35-K reservoir, history matching has 
been completed on the B-65-G reservoir and on Reservoir 3. Modi- 
fications to BOAST Il and MASTER consisted of developing codes 
to handle steeply dipping oil reservoirs and a radial grid format for 
near wellbore studies. Modifications for steeply dipping reservoirs 
have been successfully implemented and tested against commer- 
cial simulators in the PC version of BOAST li, renamed BOAST Ill. 
At present, modifications to BOAST Il for radial grid systems are 
producing acceptable results in a 2-D model. A paper was pre- 
sented at the 1994 ACM Symposium on Applied Computing in 
Phoenix, Arizona, March 6-8, 1994 on these results. Modifications 
have also been successfully implemented in the MASTER simula- 
tor. It is presently undergoing industry testing for validity. 
Laboratory investigations continued but were slowed by several un- 
foreseen incidences involving broken apparatus and inability to 
receive parts due to the California earthquake. Predictive models 
for undeveloped oil and immiscible/miscible processes began. The 
methodology for determination of undeveloped potential has been 
completed. The design of the miscible and updip displacement 
models as well as the design of the economic and timing models is 
underway. The coding and calibration of the models will begin 
soon. 


32238 (DOE/BC/14870—-1) Hunton Group core workshop 
and field trip. Special Publication 93-4. Johnson, K.S. (ed.). Okla- 
homa Geological Survey, Norman, OK (United States). 1993. 210p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93BC 14870. (CONF-9311236-: Hunton Group core 
workshop and field trip to Arbuckle Mountains, Norman, OK 
(United States), 2 Nov 1993). Order Number DE94018763. Source: 
OSTI; NTIS; GPO Dep. 

The Late Ordovician-Silurian-Devonian Hunton Group is a mod- 
erately thick sequence of shallow-marine carbonates deposited on 
the south edge of the North American craton. This rock unit is a 
major target for petroleum exploration and reservoir development in 
the southern Midcontinent. The workshop described here was held 
to display cores, outcrop samples, and other reservoir- 
characterization studies of the Hunton Group and equivalent strata 
throughout the region. A field trip was organized to complement 
the workshop by allowing examination of excellent outcrops of the 
Hunton Group of the Arbuckle Mountains. 
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32239 (DOE/BC/14891-3) Interdisciplinary siudy of reser- 
voir compartments: [Quarterly report, April 1, 1994—June 30, 
1994]. Van Kirk, C.W.; Thompson, R.S. Colorado School of Mines, 
Golden, CO (United States). Dept. of Petroleum Engineering. 26 
Jul 1994. 110p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93BC14891. Order Number 
DE94018804. Source: OSTI; NTIS; GPO Dep. 

This DOE research project was established to document the in- 
tegrated team approach for solving reservoir engineering problems. 
A field study integrating the disciplines of geology, geophysics, and 
petroleum engineering will be the mechanism for documenting the 
integrated approach. This is an area of keen interest to the oil and 
gas industry. The goal will be to provide tools and approaches that 
can be used to detect reservoir compartments, reach a better re- 
serve estimate, and improve profits early in the life of a field. 
Progress reports are presented for the following tasks: reservoir 
selection and data gathering; outcrop/core/log analysis/and correla- 
tions, internal architecture description; seismic analysis; and 
permeability experimental work. 


32240 (DOE/BC/14894-3) Application of artificial intelli- 
gence to reservoir characterization: An_interdisciplinary 
approach: [Quarterly report], April 1—June 30, 1994. Kelkar, 
B.G.; Kerr, D.R.; Thompson, L.G.; Shenoi, S. Tulsa Univ., OK 
(United States). [1994]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-93BC14894. Order Num- 
ber DE94018819. Source: OSTI; NTIS; GPO Dep. 

The basis of this research is to apply novel techniques from Arti- 
ficial Intelligence and Expert Systems in capturing, integrating and 
articulating key knowledge from geology, geostatistics, and 
petroleum engineering to develop accurate descriptions of 
petroleum reservoirs. The ultimate goal is to design and implement 
a single powerful expert system for use by small producers and in- 
dependents to efficiently exploit reservoirs. The overall project plan 
to design the system to create integrated reservoir descriptions be- 
gins by initially developing an Al-based methodology for producing 
large-scale reservoir descriptions generated interactively from geol- 
ogy and well test data. Parallel to this task is a second task that 
develops an Al-based methodology that uses facies-biased infor- 
mation to generate small-scale descriptions of reservoir properties 
such as permeability and porosity. The third task involves consoli- 
dation and integration of the large-scale and small-scale 
methodologies to produce reservoir descriptions honoring all the 
available data. The final task will be technology transfer. With this 
plan, we have carefully allocated and sequenced the activities in- 
volved in each of the tasks to promote concurrent progress towards 
the research objectives. Moreover, the project duties are divided 
among the faculty and graduate students. The results of the inte- 
gration are not merely limited to obtaining better characterizations 
of individual reservoirs. They have the potential to significantly im- 
pact and advance the discipline of reservoir characterization itself. 


32241 (DOE/BC/14951—7) Integrated approach towards the 
application of horizontal wells to improve waterflooding per- 
formance: [Quarterly report], April 1—June 30, 1994. Kelkar, 
B.G.; Liner, C.; Kerr, D. Tulsa Univ., OK (United States). [1994]. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-93BC14951. Order Number DE94018815. Source: 
OSTI; NTIS; GPO Dep. 

The overall purpose of the proposed project is to improve sec- 
ondary recovery performance of a marginal oil field through the 
use of a horizontal injection well. The location and direction of the 
well will be selected based on the detailed reservoir description us- 
ing integrated approach. We expect that 2 to 5% of original oil in 
place will be recovered using this method. This should extend the 
life of the reservoir by at least 10 years. To accomplish the goals of 
the project, it is divided into two stages. In Stage 1, we will select 
part of the Glenn Pool field (William B. Self Unit), and collect addi- 
tional reservoir data by conducting cross bore hole tomography 
surveys and formation micro scanner logs through newly drilled 
well. In addition, we will also utilize analogous outcrop data. By 
combining the state of the art data with conventional core and log 
data, we will develop a detailed reservoir description based on in- 
tegrated approach. After conducting extensive reservoir simulation 
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studies, we will select a location and direction of a horizontal injec- 
tion well. The well will be drilled based on optimized design, and 
the field performance will be monitored for at least six months. If 
the performance is encouraging, we will enter into second budget 
period of the project. The overall report is divided into three sec- 
tions: geological description and interpretation of well No. 82; 
geophysical interpretation of cross bore hole seismic surveys; and 
construction of reservoir description using geostatistical procedures 
and the flow simulation results. 


32242 (DOE/BC/14959-9) Revitalizing a mature oil play: 
Strategies for finding and producing unrecovered oil in Frio 
Fluvial-Deltaic reservoirs of South Texas: Technical progress 
report, April 1, 1994—June 30, 1994. Tyler, N.; Dutton, S. Texas 
Univ., Austin, TX (United States). Bureau of Economic Geology. 30 
Jun 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-93BC14959. Order Number 
DE94018814. Source: OSTI; NTIS; GPO Dep. 

Advanced reservoir characterization techniques are being ap- 
plied to selected reservoirs in the Frio Fluvial-Deltaic Sandstone 
(Vicksburg Fault Zone) trend of South Texas in order to maximize 
the economic producibility of resources in this mature oil play. 
More than half of the reservoirs in this depositionally complex play 
have already been abandoned, and large volumes of oil may re- 
main unproduced unless advanced characterization techniques are 
applied to define untapped, incompletely drained, and new pool 
reservoirs as suitable targets for near-term recovery methods. This 
project is developing interwell-scale geological facies models and 
assessing engineering attributes of Frio fluvial-deltaic reservoirs in 
selected fields in order to characterize reservoir architecture, flow 
unit boundaries, and the controls that these characteristics exert on 
the location and volume of unrecovered mobile and residual oil. 
The results of these studies will lead directly to the identification of 
specific opportunities to exploit these heterogeneous reservoirs for 
incremental recovery by recompletion and strategic infill drilling. 
Work during the second project quarter of 1994 focused on contin- 
uation of Phase 2 tasks associated with characterizing stratigraphic 
heterogeneity in selected Frio fluvial-deltaic sandstone reservoirs. 
Playwide reservoir assessment continued as reservoir engineering 
data from fields throughout the Frio Fiuvial-Deltaic Sandstone trend 
were grouped within stratigraphic sub-intervals in order to charac- 
terize general reservoir heterogeneity, evaluate production 
behavior, and assess remaining resource potential in middle Frio, 
lower Frio, and upper Vicksburg reservoir sandstones. 


32243 (DOE/BC/14961—-4) [Dynamic enhanced recovery 
techniques]: Quarterly technical report, April 1994—June 1994. 
Anderson, R.N. Columbia Univ., Palisades, NY (United States). 
Lamont-Doherty Earth Observatory. 15 Jul 1994. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
93BC14961. Order Number DE94018774. Source: OSTI; NTIS; 
GPO Dep. 

Global Basins Research Network will perform a field demonstra- 
tion of their “Dynamic Enhanced Recovery Technology” to test the 
concept that the growth of faults in Eugene Island Block 330 (EI- 
330 field) are conduits through which producing reservoirs are 
charged and that enhanced production can be developed by pro- 
ducing directly from the fault zone. The site, operated by Penzoil, 
is located in 250 feet of water and the productive depth intervals 
include 4000 to 9000 feet. The field demonstration will be accom- 
plished by drilling and production testing of growth fault systems 
associated with the El-330 field. The project utilizes advanced 3-D 
seismic analysis, geochemical studies, structural and stratigraphic 
reservoir characterization, reservoir simulation, and compact visual- 
ization systems. In this quarterly report, progress reports are 
presented for the following tasks: Task one—management start-up; 
Task two-database management; Task three—field demonstra- 
tion experiment; Task four-reservoir characterization; Task 
five—modeling; Task six—geochemistry; and Task seven—data inte- 
gration. 


32244 (DOE/BC-94000147) Reservoir characterization and 
process monitoring with EM methods: 1993 Annual report. 
Wik, M. USDOE Bartlesville Project Office, OK (United States); 
Lawrence Livermore National Lab., CA (United States). Sep 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. Order Number DE94000147. Source: 
OSTI; NTIS; GPO Dep. 

During the past four years at Lawrence Livermore National Labo- 
ratory (LLNL) the authors have applied the EM induction method to 
the problem of thermal front tracking during EOR operations. Dur- 
ing this past year, they have also turned their attention to the 
larger, but related, problem of petroleum reservoir characterization. 
As in the past, this research is a collaborative effort. The main 
focus of activities at LLNL is hardware development, field measure- 
ment and geological interpretation of the results. The authors are 
dependent on others for theoretical and software development, 
geological information and the availability of sites to test field sys- 
tems. Collaborative interdependency serves to make research 
dollars stretch further and allows completion of the tasks in a timely 
manner. In this annual report the authors discuss the progress in 
the development of numerical modeling codes, describe improve- 
ments to the field system and present some field results. 


32245 (ETDE/JP-mf-95706678) Record of TRC’s activities 
in the fiscal year 1992. Japan National Oil Corp., Tokyo (Japan). 
29 Oct 1993. 634p. (In Japanese). Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The paper reports fiscal 1992 activities of Technology Research 
Center. As for geology and geochemistry, studies are made on an 
analytical technology for the reservoir rock formation process, a 
technology for crude oil/source rock comparison, etc. As to geo- 
physical exploration, studies and developments are made on 
technologies for fracture detection, geophysical exploration of a dif- 
ficult region, geophysical exploration of oil reservoir structures and 
geophysical exploration of rock properties analysis. Concerning oil 
reservoirs, described are studies on technologies for high purity oil 
reservoir evaluation and well stimulation. For increasing oil collec- 
tion, studied are technologies for microbial EOR, heavy oil EOR, 
secondary and tertiary recovery, etc. With respect to drilling tech- 
nology, the paper studies increasing drilling efficiency, a realtime 
drilling control technology, developmental technology for horizontal 
wells, increasing production efficiency, development of production 
technology under high temperature/corrosive environment, develop- 
mental technology of small-scale undersea oil fields, etc. Besides, 
reports are made on researches into the marine geology and geo- 
physics for oil and natural gas off Antarctica as a study consigned 
by MITI, educational training, and international R and D coopera- 
tion. 


32246 (ETDE/JP-mf-95706678, pp. 15-32) Techniques for 
interpretation and reconstruction of reservoir development.: 
Sandstone reservoir (deltaic sandstone). Nakamizu, M. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Kawamoto, T.; Sakuyama, N.; Shimamoto, T.; Baba, T. Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

With an objective to improve accuracy of reservoir estimating 
technologies in oil exploration, the information collection and site 
investigations have been performed on current generation marine 
deltas. Six locations have been selected for collecting information, 
including Brazos Delta in the state of Texas in the U.S.A., Rio 
Grande River Delta on the Mexican border, and Rhone River Delta 
in France. The site investigation at Brazos Delta has consisted of 
boring core sampling, physical logging, grain size analysis, and 
mineral analysis. The sedimentation beds in this area have been 
classified into an outer-shore phase, a delta phase, an inner-bay 
phase, a channel phase, and a flood plain phase. The outer-shore 
phase is a sedimentation bed having existed already at a greater 
depth than the sea bottom prior to 1929 when the estuary position 
has shifted. The bed contains sands with particles finer at the cen- 
ter value at an average center grain size of 75.1 ym containing 
somewhat more muddy components. The delta phase consists of a 
delta front and estuary sandbanks containing sands with coarser 
center particles at an average center size of 103.2 um and less 
mud. The inner-bay phase is a sedimentation bed consisting of 





drowned valleys that have been subsided due to rise of the sea 
level. 16 figs., 1 tab. 


32247 (ETDE/JP-mf-95706678, pp. 33-43) Techniques for 
interpretation and reconstruction of reservoir development.: 
Sandstone reservoir (turbidite sandstone). Baba, T. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Minesaki, T. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The studies on interpretation and reconstruction of reservoir 
development for oil exploration have performed identification of tur- 
bidite sedimentation beds by using physical logging, and analyses 
of flow directions. A study has also been made on technologies to 
estimate sea bottom alluvial fan bodies and their internal structures 
by means of seismic exploration. As a result of physical logging at 
test holes in the Kawaguchi bed in the third Niigata system, the 
AIT measurement has elucidated permeability of rock phases, with 
vertical resolution as good as one feet. The result has been most 
effective in determining rock phases in the turbidite phase and 
reading change in vertical sequence. According to the result of an- 
alyzing the sea bottom alluvial fan bodies in the Niigata Shiiya bed 
and Nishiyama bed using seismic records and well data, a plurality 
of increase and decrease cycles has been identified in planktonic/ 
benthonic (P/B) ratio of foraminifers that is estimated to occur in 
association with repeated rise and fall of the sea level of Japan 
Sea. These have been possible of comparison among the wells. It 
was found that the sea bottom alluvial fan bodies exist less during 
periods when the P/B ratio indicates high sea levels, and more 
when the P/B ratio indicates low sea levels. 9 figs. 


32248 (ETDE/JP-mf-95706678, pp. 44-51) Techniques for 


interpretation and reconstruction of reservoir development.: 
Carbonate reservoir. Tsuji, Y. (Japan National Oil Corp., Tokyo 


(Japan). Technology Research Center); Matsuda, H.; Honda, N.; 
Saotome, J. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

With an objective to structure an oil geological model that can be 
applied to oil exploration, data acquisition has been performed on 
sedimentation and diagenesis of carbonate sediments. During the 
fiscal year 1992, analyses have been carried out on test samples 
of carbonate sediments obtained from marine investigation works 
in the temperate zones to the subtropical zones in the east Aus- 
tralian coast. According to analysis of core samples sampled at 
seas off Fraser Island and Noosa Heads, the basic arrangement of 
sediments on the land shelf was found distributed in the following 
order from the land to the sea in a belt-like form: quartz dominant 
fine sand facies — carbonate coarse sand facies — carbonate 
bank sand facies — carbonate dominant fine sand facies. Sedi- 
ments on the continental slope were grayish white planktonic 
foraminifer/nannoplankton oozes in the sea off Fraser Island, while 
those were dark green quartz sands and silts in the sea off Noosa 
Heads. Sedimentation clearances have been discovered frequently 
among cores in the sea off Fraser Island, as well as Pliocene 
epoch sediments have been found near the surface bed. These 
were estimated to have been formed because of fast currents at- 
tributable to the east Australian ocean current. 8 figs., 1 tab. 


32249 (ETDE/JP-mf-95706678, pp. 52-61) Techniques for 
Interpretation and reconstruction of reservoir development.: 
Sedimentary simulation model for reservoir development. Tsuji, 
Y. (Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Nakamizu, M.; Baba, T.; Matsuda, H.; Kawamoto, T.; 
Sakuyama, N.; Shimamoto, T.; Matsuda, S.; Nakamoto, H.; Sato, 
R. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In 
Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

With an objective of making quantitative estimation on distribution 
and properties of reservoirs that produce petroleum, development 


02 PETROLEUM 
0202 Reserves, Geology, and Exploration 


has been made on a simulation model for the accumulating and 
burying processes of sandstones and carbonate rocks. Reasonabil- 
ity of the model has been examined. In the case study, an attempt 
has been made on restoration of the forming process of Brazos 
Delta in Texas State of the U.S.A. based on actual data. As a re- 
sult of comparing the simulation result with the data of the estuary 
topography as of 1948 as inferred from literatures, the reasonability 
of the model that has shown an existence of cusp-formed deltas 
has been identified. In addition, it has been concluded that the 
internal structures of the sediments have grown more complex ac- 
cording to change in flow rates, contributing to anisotropy in the 
reservoirs. A simulation of carbonate rock formation has investi- 
gated the sediment growing process by using hypothesized 
topography and the worldwide sea level variation curves. As a re- 
sult, growth patterns of the sediments during low sea level periods 
or transgression and high sea level periods were reproduced well. 
Accumulation discontinuities in the carbonate sediments and 
coastal terraces were reproduced approximately well. 10 figs. 


32250 (ETDE/JP-mf—95706678, pp. 62-65) Simulation for in- 
tegration of generation, migration and accumulation of 
petroleum.: Research on source rock evaluation (reconstruc- 
tion of initial oil generation potential of matured source rocks). 
Machihara, T. (Japan National Oil Corp., Tokyo (Japan). Technol- 
ogy Research Center); Okui, A.; Matsubayashi, H. Japan National 
Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

For the purpose of quantitatively grasping the amount of hydro- 
carbon formation in the sedimentary basin, started in fiscal 1992 
were an examination on activation energy distribution changes with 
the progress of maturation of source rock and a study on evalua- 
tion of initial oil generation potential from matured source rocks. 
Decomposition velocity parameters of the process in which 
petroleum/gas are generated from kerogen are obtained by ther- 
malcracking sample pieces of the source rock and based on the 
relation of temperature/time/hydrocarbon formation amount. Activa- 
tion energy of unmatured kerogen from Niigata and Akita Prefs., 
which is a typical oil source rock, is obtained using a thermal 
cracking plant for trial-made trace samples, and values obtained 
are 40-60 kcal/mol. Test samples of various maturing degrees are 
made by heating the source rock till 250-370 °C by the consolida- 
tion thermal cracking plant, and changes of activation energy with 
the progress of maturation are measured. As a result, it is found 
that distribution of activation energy changes much higher with the 
increasing maturation degree. 3 figs. 


32251 (ETDE/JP-mf—95706678, pp. 86-95) Simulation for in- 
tegration of generation, migration and accumulation of 
petroleum.: Case study using the basin model ’SIGMA-2D’ 
(Akita sedimentary basin). Okui, A. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center); Matsubayashi, H. 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (in Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The oil mine forming model ’SIGMA-2D’ has been applied to an 
actual sedimentary basin to discuss its effectiveness. Change in 
tectonic heat flow rates has been identified in wells all over the 
Akita sedimentary basin using their ground bed temperatures and 
the vitrinite reflectance. Evaluations have been given on ground 
structures at sea area off Honjo, and migration and accumulation 
period and quantity of oil gas in the Yabase oil field. The result has 
indicated that the oil formation period and quantity are nearly iden- 
tical in both areas, and its peak has been during the Tentokuji 
period, which is contemporary with the structure formation. The 
evaluation result on the Yabase oil field has shown that oil produc- 
tion has become vigorous causing its expulsion as a result of 
sharp subsidence after the upper Tentokuji period in the Onagawa 
bed. The evaluation on the Honjo off-shore structure revealed that 
oil has been produced after the Tentokuji period in the Nishi- 
Kurosawa, Onagawa, and the lower Funakawa beds, but very little 
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expulsion has been developed therefrom. This was inferred to have 
been caused from growth of an abnormally high pressure bed in 
these bed levels, where the porosity of source rocks has been 
retained at its original high level, and the oil saturation at which ex- 
pulsion becomes active has not been reached. 6 figs., 1 tab. 


32252 (ETDE/JP-mf-95706678, pp. 96-105) Surface geo- 
chemical prospecting.: Development for marine geochemical 
survey system. Takayama, K. (Japan National Oil Corp., Tokyo 
(Japan). Technology Research Center); Shimada, T.; Fujii, J.; Mat- 
subayashi, H. Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (in Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

With an intention of exploring oil mines under the sea bed, devel- 
opment and improvement have been given on a device to analyze 
continuously the trace amount of hydrocarbons in sea water by us- 
ing a geochemical method. The device has been used for marine 
surveys. The continuous detection system consists of a towing 
sampler to sample water samples, measure water temperatures at 
sampling points, salt concentrations, water depths, and identify sea 
bottom properties and surface geological structures. The 1992 fis- 
cal year has made the towing body mountable with a ground bed 
exploring device, improved the continuous trace amount gas de- 
gassing and analyzing system, and developed a continuous trace 
amount gas adsorption system. Marine surveys using this system 
have been conducted at sea areas off Honjo in Akita Prefecture 
and off Aga in Niigata Prefecture. It has been made clear as a re- 
sult that the time-based change in concentrations of methane and 
propane at each measuring point was found small, and their con- 
densation can be observed directly below the surface water. One 
of the belt-like areas with methane concentration exceeding 30 
ppm in the sea area off Aga has agreed nearly well with anticline 
systems in the oil and gas fields. Another one has agreed with a 
fault on the north-west edge of the sedimentary basin. 6 figs. 


32253 (ETDE/JP-mf—95706678, pp. 106-110) Tectonic his- 
tory of sedimentary basins. Kimura, K. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center). Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

With an objective to help exploring oil mine beds, elucidation and 
study have been given on tectonic history of sedimentary basins in 
Japan by using a method to measure residual magnetism in rock 
test pieces. The 1992 fiscal year has performed residual mag- 
netism measurements in the eastern part of Hokkaido, Japan, and 
the south eastern part of Korea, and the age determinations in the 
south eastern part of Korea, Fukuoka Prefecture and Yamaguchi 
Prefecture in Japan. As a result, it was found that the geological 
structure between yushiro and Nemuro in eastern part of Hokkaido 
shows a direction in the Chishima arc, and that between 
Kamicharo and Urahoro crosses the arc diagonally. It has been in- 
ferred that the geological structure has been rotated locally as a 
result of collisions. In the south eastern part of Korea, the residual 
magnetism in the western side of the Ryangsan fault shifts to east 
by 32 degrees. From the difference in the eastern shift of the west 
Japan crustal block by 65 degrees, a 30-degree rotation of the 
west Japan crustal block has been inferred. According to an oil ge- 
ological comparison on sedimentary basins in the west Japan and 
the north-eastern area, evolution and properties of source rocks 
are nearly identical in both areas, and there is no difference in 
temperature gradient. However, the wide area inconsistency of 10 
Ma that has been developed only in the west Japan and a thin 
ground bed thereon have constituted conditions different from 
those in the north-eastern area in aging, oil formation, migration, 
and accumulation. 2 figs. 


32254 


(ETDE/JP-mf-95706678, pp. 112-118) Study on frac- 
ture detection by seismic method. Shimizu, N. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center); Kokida, S. 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (in Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
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Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

With an objective to estimate fracture characteristics by using a 
seismic method, the 1992 fiscal year has performed analysis of 
anisotropy in field data and basic researches on velocity anisotropy 
using a physical model. The anisotropy analysis on vertical seismic 
profiling data for S-waves in the Ishikari area in Hokkaido has been 
carried out by using a method of rotating the four components: S- 
wave separation, P-wave separation, two-azimuth focus data, and 
two-azimuth vibration receiving data. As a result, the splitting gen- 
erating area was inferred to exist in a range of depth up to 500 m 
from the surface base. A physical model fundamental test has 
used thin layers made of aluminum and epoxy resin to measure 
propagation rates in directions parallel and perpendicular to the 
fracture face and in a 45-degree azimuth. The findings may be 
summarized as follows: the more the number of fractures, the less 
velocity of both P-wave and S-wave in all the propagation az- 
imuths; and the S-wave velocity in the 45-degree azimuth changes 
with the number of fractures and vibration modes, and takes larger 
value than the average value between zero-degree and 90-degree 
azimuths. 8 figs., 1 tab. 


32255 (ETDE/JP-mf-95706678, pp. 119-125) Case study on 
amplitude variation with offset (AVO). Tsuru, T. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center); Fujii, Y.; 
Shimizu, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The 1992 fiscal year has performed a case study on the AVO 
analyzing technology in a seismic exploration method for oil mine 
beds, for the purpose of evaluating effectiveness of estimating the 
distribution areas of oil gas beds by using the data for gas fields in 
sea areas off Thailand. The data used for the case study have in- 
cluded part of the three-dimensional seismic exploration data 
recorded in 1988, and logging data and geological data of wells 
drilled in the structure subjected to the case study. The structure 
selected to be analyzed has been the dome-like structure that had 
been discovered previously in a range from 4000 feet to 9000 feet 
below the sea level. The result of the AVO analysis showed good 
agreements with the modeling result and the drilling result on the 
whole, leading to a judgment that the AVO technique is an effective 
means. Other findings have included the following: an AVO phe- 
nomenon has been recognized even in the case of sand bed 
thickness being less than 10 m; an AVO phenomenon has been 
identified even in a sand bed where no bright spots have occurred; 
and a case where a plurality of sand beds are in proximity rather 
has a bright spot phenomenon appearing more distinct. 4 figs., 2 
tabs. 


32256 (ETDE/JP-mf-95706678, pp. 126-133) Geophysical 
exploration methods for areas with complex topography and 
geology.: Seismic methods (preliminary field experiment on 
shot-hole depth optimization in Amarume oil field). Amano, H. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Watanabe, K.; Otsuka, T. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 6834p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to develop geophysical exploration methods for 
areas with complex topography and geology, the 1992 fiscal year 
has conducted tests and researches on the relationship between 
the dynamite focus strength and the ground characteristics. Tests 
performed at the Amarume oil field in Yamagata prefecture have 
included all-coring test drilling, standard penetration test, and in- 
pore velocity measurement using P/S logging. In the dynamite 
vibration test, the relationship of soil conditions in the vicinity of the 
hypo center with strength and wave form of the excited waves has 
been derived from varying the earthquake depth because of the 
ground being consisted of three layers of hard, soft, and hard 
beds. As a result, the following findings have been obtained: the 
N-value and the S-wave velocity show a good correlation in the 





standard penetration test; when an earthquake is created in a soft 
silt bed with an N-value around 10, a low frequency component of 
about 20 Hz is excited strongly, but with vibration in a hard gravel 
bed with an N-value around 50, an excitation of only about one- 
tenth has been obtained; and resolution for a ground shallower 
than a both-way arrival time of about 0.5 seconds with an N-value 
higher than 50 can be improved, but reflection waves from a great 
depth underground can very hardly be identified. 4 figs. 


32257 (ETDE/JP-mf-95706678, pp. 134-140) Geophysical 
exploration methods for areas with complex topography and 
geology.: Seismic methods (preliminary field experiment on 
shot-hole depth optimization in Kashiwazaki test field). Watan- 
abe, K. (Japan National Oil Corp., Tokyo (Japan). Technology 
Research Center); Amano, H. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to develop geophysical exploration methods for 
areas with complex topography and geology, the 1992 fiscal year 
has conducted experiments and discussions on optimizing the 
earthquake depths of dynamite focuses in reflective seismic explo- 
ration in the Kashiwazaki test field. Soil surveys have been carried 
out by identifying soil properties by using all-coringtest drilling, 
standard penetration test, P/S logging and caliper logging. The 
earthquake test has been performed by exploding dynamites in well 
holes at different depths in the vicinity of a soil investigating well. 
The vibration has been received by three-component receivers in 
the experimental wells and by ground surface receivers. As a result, 
it has been found that an earthquake created in soft and viscous 
soil with high water saturation generates waves of low frequencies 
and with large amplitudes, which is effective for explorations at 
great depths. Earthquakes in hard mudstone and sandstone beds 
would generate waves with high resolution, but the amplitude is as 
small as one-tenth at an earthquake depth of 50 m. It is indicated 
that making the earthquake depth not too great is important in the 
case of hard mudstone beds such as mountains. 8 figs. 


32258 (ETDE/JP-mf-95706678, pp. 141-147) Geophysical 
exploration methods for areas with complex topography and 
geology.: Electromagnetic methods. Takakura, S. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Takeda, H.; Shiga, N. Japan National Oil Corp., Tokyo (Japan). 29 
Oct 1993. (In Japanese). In Record of TRC’s activities in the fiscal 
year 1992. 634p. Order Number DE95706678. Source: OSTI; 
NTIS; Available from Japan National Oil Corporation, 2-2, Uchisai- 
waicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Discussions have been given on the magnetotelluric (MT) 
method with an aim of applying it to oil exploration, as to a noise 
removing technology for areas with much artificial noise, and a 
two-dimensional analyzing technology for areas with complex spe- 
cific resistance structure. An experiment has been conducted over 
the Higashi-Kubiki area and Takada Plain in Niigata prefecture. The 
noise removing technique has been applied with a far remote refer- 
ence method that places reference points 100 m to 175 km away 
from measuring points to identify its effectiveness. In discussing 
the two-dimensional analyzing technology, the measurement points 
have been arranged on a measuring line that crosses the two- 
dimensional structure to verify the resolution of the MT method. As 
a result, it has been found that processing using reference points 
100 m to 6.7 km away from the measuring points cannot remove 
the influence of wide-area noise, but can remove it with reference 
points 58 km to 175 km away. According to the result of a two- 
dimensional analysis, the two-dimensional specific resistance 
structure on the east-west measuring line was found consistent 
with the geological structure consisting of anticline - syncline - anti- 
cline -syncline - anticline as estimated from the test boring data 
and the seismic exploration data. 8 figs. 


32259 (ETDE/JP-mf-95706678, pp. 148-151) Geophysical 
exploration methods for areas with complex topography and 
geology.: Integrated geophysical interpretation. Shiga, N. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Takeda, H.; Watanabe, K.; Takakura, S.; Amano, H. Japan 
National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
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Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

With an objective to develop a system to analyze underground 
structures comprehensively, the fiscal year 1992 has executed a 
conceptional design and a basic design for software to achieve 
higher efficiency in the comprehensive analysis. This paper 
describes its summary. The conceptional design consists of the fol- 
lowing ideas. The software incorporates the result of analyses 
done by analytic software for seismic exploration and electromag- 
netic exploration, and feed back the corrected results to each 
analytic software. The input function incorporates the data files pre- 
pared by using the analytic software. The data control function 
makes the inputted data grouped according to their purposes. The 
indicating function displays the underground structure models. The 
compiling function performs correction and assembly of the under- 
ground structure models on the screen. The output function 
outputs newly prepared structure models into each analytic soft- 
ware. The following basic designs have been carried out: setting 
the hardware and software environments; subdividing the functions; 
preparing the operation specifications; designing the file configura- 
tion; and discussing the utility software. 2 figs. 


32260 (ETDE/JP-mf-95706678, pp. 152-159) Geophysical 
methods for reservoir characterization.: Cross-well geophys- 
ical survey (seismic tomography). Matsubara, Y. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center). Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

This paper reports an exploration at an oil field in the state of 
California, U.S.A., performed in the fiscal year 1992 for the pur- 
pose of discussing cross-well seismic exploration, one of the 
technologies for physical oil bed structure exploration. The explo- 
ration has been performed at two locations in the oil field. The 
Bender hypocenter has consisted of sedimentary rocks in which 
the P-wave velocity was as slow as 2 to 3 km/s, and no sufficient 
energy has been obtained even in wells 200 meters apart from 
each other. With the other hypocenter at Airgun, one of the cross 
sections had too strong a noise for fracture detection, the original 
purpose of the exploration. However, high S/N was recorded in the 
other cross section, for which SIRT was applied to these data to 
derive the velocity structure. As a result, it has been verified that 
the change in the velocity derived in the velocity logging has been 
reproduced by the SIRT. It is believed that a high resolution can be 
obtained in a travel time tomography if observation data can be ac- 
quired, and interpretation on anisotropy would be possible if good 
data can be derived in both cross sections. 8 figs., 1 tab. 


32261 (ETDE/JP-mf-95706678, pp. 160-167) Geophysical 
methods for reservoir characterization.: Cross-well geophys- 
ical survey (development of borehole seismic source). Ishii, Y. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center). Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In 
Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

Studies on methods for cross-well geophysical seismic survey of 
oil reservoir structures have led to a judgment that strengthening a 
seismic force at a hypocenter is indispensable. Because a capacity 
increase in hypocenters according to the conventional systems has 
a problem in the characteristics, a basic study has been carried out 
on applicability of the OYO Wappa Shingen (OWS) used for engi- 
neering geophysical exploration. This system uses a spring loaded 
hammer to strike regularly spaced metal-laminated disks via an 
anvil. Impact pressure generated in fluid in wells between disks as 
a result of hammering acts on well walls to excite elastic waves. 
Based on the result of the basic experiment varying the number of 
disks, disk diameter, and hammer weight, a site experiment has 
been carried out at the Kashiwazaki test field with the depth and 
inter-well distance having reached 410 m and 390 m at maximum, 
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respectively. As a result, the effects of the disk diameter, and ham- 
mer and anvil weights were identified quantitatively, and it has 
been made clear that further improvement is possible by changing 
these factors and increasing the potential energy and stroke of the 
spring. 18 figs., 2 tabs. 


32262 (ETDE/JP-mf-95706678, pp. 168-176) Geophysical 
methods for reservoir characterization.: S-wave VSP experi 
ment in Amarume oil field. Imazumi, T. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center). Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

A study is continuing with an objective to develop a technology 
to estimate with high accuracy the structures and properties of 
reservoirs around wells by using a vertical seismic profiling (VSP) 
method. Following an S-wave seismic exploration experiment car- 
ried out in an SH mode at the Amarume oil field in Yamagata 
Prefecture, this paper describes an experiment to verify S-wave 
separation, acquiring at the same time the record of SV mode os- 
cillation crossing perpendicularly the SH mode. That is to say, an 
oscillation receiving well containing a three-component receiver has 
received SV oscillation (NS oscillation) and SH oscillation (EW os- 
cillation) from a southern position 40 m of the receiving well. It has 
been confirmed that a uniform anisotropy exists in the east-west di- 
rection that causes the S-wave separation at portions around the 
receiving well at depths of 156 m to 700 m. While this anisotropy 
has not been detected in the previous S-wave surface seismic ex- 
ploration, the effects of the S-wave and the VSP using the S-wave 
parallel have been verified that should have been brought about by 
one of the horizontal components in the signal receiver having co- 
incided in the east-west direction. 11 figs. 

32263 


(ETDE/JP-mf-95706678, pp. 177-185) Integrated 


analysis for reservoir characterization.: JNOC/UNOCAL coop- 
erative research on fractured reservoir (S-wave VSP survey 


and log analysis of lithology). Wachi, N. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center); Nakasuga, K.; 
Johnston, P.; Cameron, J.; Day, P.; Dobson, P.; Lee, D.; Martens, 
F.; Shementa, J.; Walden, A. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

S-wave VSP survey and log analysis of lithology have been car- 
ried out in wells drilled in the center of the Orcutt oil field in the 
U.S.A. from 1991 to 1993. This paper reports the result of the im- 
plementation during the 1992 fiscal year. The 1992 survey has 
focused on elucidating the distribution in the fracture directions, 
and included the execution of the studies on regional tectonics, S- 
wave VSP experiments, and lithology on plurality of wells utilizing 
log analysis data. The tectonics has indicated that maximum hori- 
zontal stress direction is in the north-east to south-west direction, if 
the results obtained from the analysis of seismic mechanisms 
using data for 19 earthquakes and from 25 breakout data are syn- 
thesized. Two kinds of data for a near-offset and fore-offset VSP 
were acquired from seven wells, from which lithofacies were esti- 
mated that the distribution in the fracture direction is in the same 
direction as in the maximum horizontal stress, and that dolomite is 
contained in larger amount in specific areas. 7 figs. 


32264 (ETDE/JP-mf-95706678, pp. 186-199) Integrated 
analysis for reservoir characterization.: JNOC/UNOCAL coop- 
erative research on fractured resrvoir (surface seismic survey 
by 3C and 3D methods). Wachi, N. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center); Nakasuga, K.; John- 
ston, P.; Cameron, J.; Day, P.; Lee, D.; Martens, F.; Shementa, J.; 
Walden, A.; Dobson, P. Japan National Oil Corp., Tokyo (Japan). 
29 Oct 1993. (In Japanese). In Record of TRC’s activities in the 
fiscal year 1992. 634p. Order Number DE95706678. Source: 
OSTI; NTIS; Available from Japan National Oil Corporation, 2-2, 
Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

A physical exploration study is continuing on fractured reservoir 
rocks in wells drilled in the center of the Orcutt oil field in the 
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U.S.A. since 1991. This paper reports the seismic exploration ex- 
periment during the 1992 fiscal year. A parameter test has been 
performed for the surface seismic exploration in February. Based 
on the test result, a two-dimensional three-component seismic ex- 
ploration and a three-dimensional seismic exploration have been 
carried out that utilize P-SV converted waves to estimate wide area 
distribution and growth directions of fractures. The former item was 
measured using a split-spread method, and the latter item was 
measured using the Swath method. The site is a hilly area includ- 
ing steep places, and the obtained data contained much noise. 
The data were given correction by using a commercially available 
software processing, which was found effective. A comparison of 
the result of the hodogram analysis using in-lines and cross-lines 
in the two-dimensional three-component seismic exploration with 
that of the VSP analysis revealed that both analyses were harmo- 
nious, and presented anisotropy up to a considerably shallow 
portion. 11 figs., 3 tabs. 


32265 (ETDE/JP-mf—95706678, pp. 200-205) Integrated anal- 
ysis for resrvoir characterization.: Anisotropic anlaysis of 
S-wave VSP data. Suda, S. (Japan National Oil Corp., Tokyo 
(Japan). Technology Research Center). Japan National Oil Corp.., 
Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Joint studies have been carried out with UNOCAL Corporation in 
the U.S.A. on the ‘detection of fractured reservoir rocks and identi- 
fication of their characteristics.’ As part of the studies, several 
analytic methods have been applied to S-wave VSP acquired from 
ten wells at the Orcutt oil field since 1990, and anisotropic analy- 
ses have been executed. The processing has included an analysis 
of oscillating directions in the first P-wave arrival in the offset VSP, 
and an analysis of S-wave separation by rotating numerically the 
hypocenter and the receiver upon aligning the receiver azimuth to 
the known hypocenter to discover the deflecting direction of the S- 
wave. Three methods were attempted for the analysis: a method 
to rotate the hypocenter and the receiver simultaneously and at the 
same angle; a method to rotate the hypocenter and the receiver at 
independent angles; and a layer stripping method. While the result 
indicated the S-wave deflecting directions agreeing well with frac- 
ture growth directions, it was made clear that the three methods 
have their own advantages and disadvantages according to how 
the anisotropy changes. 3 refs., 6 figs., 2 tabs. 


32266 (ETDE/JP-mf-95706678, pp. 206-214) Elastic wave 
exploration.: Field data acquisition of shear wave. Shimizu, N. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Fujii, Y.; Kokida, S.; Yamane, T.; Tamura, Y.; Takahashi, 
A.; Onishi, S. Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (In Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

It has been intended to establish a technology to acquire multi- 
component seismic exploration data using S-wave focuses, and a 
technology to estimate reservoir properties using P-waves and S- 
waves simultaneously. Experimental studies have been carried out 
from 1989 through 1992 in the Amarume oil field in Yamagata Pre- 
fecture and the south Kanazawa area in Hokkaido. Since a 
possibility has been recognized from the results obtained up to 
1991 that decays in S-waves depend on characteristics in the fo- 
cuses, experiments using different kinds of S-wave focuses were 
performed in 1992. According to the result of using omni-pulses 
that use different wave excitation principles and S-wave vibrators in 
the same field, no large difference has been found in the predomi- 
nant frequency except for a small difference as to whether the 
wave form is of a minimum phase type or zero phase type. Spec- 
tra of S-waves at focuses presented much larger decay in high 
frequency components attributable to a surface bed, whereas the 
expectation that the S-waves can contribute to higher resolution 
has been missed, but useful proposals on S-wave seismic explo- 
ration methods were compiled by arranging in order the effects of 
receivers and geological effects collectively. 10 figs., 1 tab. 





32267 (ETDE/JP-mf—95706678, pp. 215-218) Elastic wave 
exploration.: Computer simulation of elastic wave propage- 
tion. Kokida, S. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Nakahara, T.; Minegishi, M.; Mat- 
suoka, T. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

Studies have been made on a computer simulation of elastic 
wave propagation for analytic processing as part of development of 
the petrophysical seismic exploration technology. The studies have 
been resulted in developing and improving basic software for four 
different methods. In the fiscal year 1992, the software was 
expanded so that the cases of anisotropy can be handled in re- 
sponse to optional topographies, and accuracy enhancement was 
attempted by using terms from quaternary differential approxima- 
tion to sextic term. The result was used to verify several cases. 
Further, a simulation that responds to a water tank model experi- 
ment was also made. The simulation verified that the amplitude 
versus offset (AVO) effect may vary depending on a case where 
there is no anisotropy and a case that has strong anisotropy. Other 
verifications included that reservoir rocks at greater depths form a 
laminated ground consisting of sand rocks and shale rocks, which 
can generate the anisotropy. It was confirmed that AVO character- 
istics differ because of difference in the Poisson ratio for the upper 
and lower beds. 4 figs. 


32268 (ETDE/JP-mf-95706678, pp. 226-230) Elastic wave 
exploration.: Development of data analysis method 
(impedance and velocity inversion). Kokida, S. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center); Shimizu, 
N.; Matsuoka, T. Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (In Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

Discussions are being given on a method to estimate with high 
accuracy the elastic wave propagation velocity in rocks from seis- 
mic exploration data. Programs have been developed using a 
model base inversion method based on the linear inversion method 
since 1989. The batch type system that had been discussed con- 
ventionally has been evolved to the interaction type system to 
improve the efficiency starting the latter half of the 1991 fiscal year. 
The 1992 fiscal year has continued reviewing and improving 
thereof. The completed system consists of the following four func- 
tions: a control program; a wavelet module (extracts focus wave 
forms from migration processing records and well data); an initial 
model setting module (sets an initial impedance model while view- 
ing earthquake observation records and well data); and a model 
base inversion processing/indicating module. The system effects 
have been verified, although it has a room of improvement in such 
a detail as indicated wave forms. 2 figs. 


32269 (ETDE/JP-mf-95706678, pp. 236-240) Petrophysics 
and seismic technology for evaluation of rock properties.: 
Elastic wave measurements and petrolphysical studies. Ya- 
mane, T. (Japan National Oil Corp., Tokyo (Japan)); Shimizu, N. 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

Studies have been continuing that aim at establishing a technol- 
ogy to estimate property values of reservoir rocks from elastic wave 
velocity information obtained from seismic exploration data. This 
paper reports the results of implementations during the 1992 fiscal 
year. It was intended to elucidate the relation between elastic wave 
velocity (V) and rock properties and between kinds of fluids in 
pores and porosity (¢). Measurements were made on P-wave and 
S-wave velocities in 14 sand stone test pieces sampled from sea 
areas off Soma and Joban under pressures of 0 MPa to 75 MPa in 
gas saturated and water saturated conditions using a pulse perme- 
ation method. As a result of investigating the relation between ¢ 
according to a porosimeter and the sealing pressure, it was found 
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that estimation of the porosity requires not only the sealing pres- 
sure (depth), but also locality of rocks such as the aspect ratio. 
Further, since the elastic wave velocity is affected by contents of 
clayish minerals contained in rocks, the relational formula for V-¢-C 
was calculated using a statistical processing, and further verified 
by a sonic wave logging method. Thus, the effectiveness of consid- 
ering C in ¢ estimation has been confirmed. 7 figs. 


32270 (ETDE/JP-mf-95706678, pp. 241-248) Petrophysics 
and seismic technology for evaluation of rock properties.: In- 
tegrated evaluation technology. Tsuru, T. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center); Shimizu, N.; 
Fujii, Y.; Sakaguchi, F.; Nakayama, T.; Matsuoka, T. Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 6384p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

Development work has begun in the 1991 fiscal year on a tech- 
nology to apply various seismic exploration data analyses and rock 
evaluation technologies to data that have been obtained in one 
area, and to interpret properties of reservoirs comprehensively. 
Investigations have been made in the fiscal 1991 on areas dis- 
tributed with reservoirs using existing seismic exploration data and 
well data in the Minami Kanazawa area in Hokkaido. This paper is 
a report on the 1992 fiscal year work for a technology to extract in- 
formation on properties (porosity and other items) that has been 
advanced from the previous works. Because of little availability for 
core data, determinations have been made first on its relation with 
core porosity, ¢, from the porosity in logging data, and the relation 
with acoustic impedance, W, in seismic data (given an inversion 
processing of forward modelling type). Then, the gas beds at the 
Mourai bed have been identified based on the W from the seismic 
data, and the porosity has been estimated. These have resulted in 
certain improvement in resolution of the seismic data. Estimation of 
Poisson ratio has also been made by applying the amplitude ver- 
sus Offset analysis. 6 figs. 


32271 (ETDE/JP-mf-95706678, pp. 266-271) Advanced 
reservoir evaluation technology.: Reservoir characterization 
technology (core analysis technology). Okazu, H. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Matsumoto, K.; Munakata, T. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Studies have been carried out on core analysis technology using 
an X-ray CT scanner since the 1991 fiscal year. This paper reports 
the work executed in the 1992 fiscal year. An X-ray CT scanner for 
medical use (Xforce made by Toshiba) has been introduced as a 
candidate of the device to analyze core flow characteristics during 
the current fiscal year. Experiments including a preliminary experi- 
ment have been performed on measuring saturation rate of 
three-phase fluid in core, and the core analysis applications. The 
preliminary experiment has investigated the CT value reproducibil- 
ity, linearity, and CT value dependency, which provided findings on 
voltage, contrast media, and effects of a core holder. With respect 
to the measurement of three-phase state fluid saturation rate, the 
dual energy method (DECT method) advocated as a saturation rate 
measuring method has been used for the experiment, having been 
resulted in an improved DECT method that performs precise mea- 
surement under different X-ray tube voltages. A number of findings 
has been obtained in an experiment on core analysis applications, 
including effects of an iodide contrast medium on wettability of 
rocks, and change in absorption coefficients as a result of variation 
in tube voltage and test piece thickness. 4 figs., 3 tabs. 


32272 (ETDE/JP-mf-95706678, pp. 272-284) Advanced 
reservoir evaluation technology.: Reservoir characterization 
technology (evaluation technology for naturally fractured 
reservoirs). Okazu, H. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Nanba, T.; Tomita, N.; Tanaka, T.; 
Sugiyama, H.; Ueki, M. Japan National Oil Corp., Tokyo (Japan). 
29 Oct 1993. (In Japanese). In Record of TRC’s activities in the 
fiscal year 1992. 634p. Order Number DE95706678. Source: 
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OSTI; NTIS; Available from Japan National Oil Corporation, 2-2, 
Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Studies began in 1991 on naturally fractured reservoir detection 
and crude oil recovery with the Monterey bed in the Orcutt oil field 
in the U.S.A. as the object. This paper reports the work executed 
during the 1992 fiscal year. To begin with, reservoir simulation and 
well stimulation related studies, a well test analysis, hydraulic frac- 
turing experiments, reservoir modelling, and a core analysis have 
been performed. In the test analysis, two models of a fault model 
with conductivity and a stratified oil reservoir model structured dur- 
ing the current fiscal year have been used to analyze this test 
data. A result that supports the result of an electrical analysis has 
been obtained. Propping agent of a planned amount in 294 Mibs 
has been injected all at an injection rate of 50 bpm in the hydraulic 
fracture, where the well capability has been improved by several 
ten folds over that before the execution of injection. In the oil reser- 
voir modelling, a model of simple cylindrical reservoir with double 
clearance has been used for a numerical simulation, which has re- 
produced the change in water content. 8 figs., 6 tabs. 


32273 (ETDE/JP-mf-95706678, pp. 285-294) Advanced 
reservoir evaluation technology.: Reservoir characterization 
technology (research on the application of flexible grid to 
reservoir simulation). Nanba, T. (Japan National Oil Corp., Tokyo 
(Japan). Technology Research Center); Tanaka, T. Japan National 
Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

Development work has been carried out since the 1989 fiscal 
year on a numerical reservoir model to handle horizontal wells. 
This paper reports the studies executed in the 1992 fiscal year. A 
flexible grid method that enables free grid division has been added 
based on the fundamental studies having been performed up to the 
previous fiscal year, whereas a two-dimensional three-phase proto- 
type oil phase simulator has been developed. The simulator allows 
cylindrical or square subgrids to be arranged on a basic rectangu- 
lar background grid at optional angles, and a well to be set on an 
optional grid. A workstation enables a chart to be drawn on such a 
two-dimensional distribution as porosity and permeability, produc- 
tion capacity of each well, and time-based change in pressure. A 
simulation has been performed to verify the program by using or- 
thogonal coordinates on ten-year production in single wells (vertical 
and horizontal wells), and production by means of water and gas 
injection. As a result, no difference has been discovered in the 
pressure and the production amount. A problem has been left, 
however, that part of the grids becomes coarser than the case that 
the orthogonal coordinates and the subgrids are used. 8 figs. 


32274 (ETDE/JP-mf-95706678, pp. 295-305) Advanced 
reservoir evaluation technology.: New well testing technology. 
Tomita, N. (Japan National Oil Corp., Tokyo (Japan). Technology 
Research Center). Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (In Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

Studies have been continuing since the 1991 fiscal year on a 
method to make analysis possible under such a complex condition 
as non-uniform and multiple phase rather than a test analysis as- 
suming the conventional uniform single bed. For the fiscal 1992, an 
analysis model has been structured on the following two elements 
to consider pressure behavior, in addition to fabrication of a shaft 
bottom pressure measuring instrument, based on the result of the 
investigation performed during the previous year: one of the ele- 
ments is the pressure behavior of wells in a reservoir with presence 
of a fault having finite conductivity, which can handle flows in the 
fault and in a direction crossing the fault face. Considerations have 
been given on the effects of production wells on the pressure be- 
havior using this model that uses the conductivity in the fault and 
the skin factor as parameters. Another element is the pressure be- 
havior of partially finished wells in a stratified reservoir, where it has 
been verified that the well finishing positions affect largely the pres- 
sure behavior as it has been revealed by a sensitivity test. 8 figs. 
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32275 (ETDE/JP-mf-95706678, pp. 306-309) Advanced 
reservoir evaluation technology.: Computer pre/post process- 
ing system for reservoir simulation. Tomita, N. (Japan National 
Oil Corp., Tokyo (Japan)); Hirose, M. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The present study is intended to establish a powerful computer 
aiding system for reservoir evaluation, by succeeding to the experi- 
ences acquired from the study on the advanced reservoir 
evaluation technology (1985 through 1990). What has been done 
in the fiscal 1992 and the results therefrom may be summarized as 
follows: six programs including the multi-component model, GEM, 
and the geological stochastic software, HERESIM3D, have been 
transplanted from a main frame to a computation server. These are 
utilized in each study. A pre/post processing system, CARES, has 
also been transplanted to strengthen its general purpose perfor- 
mance to be able to deal with different simulators and improve the 
operability and functions. In addition, two reservoir simulators and a 
graphics application (AVS) have been introduced as new softwares. 
The AVS is intended to visualize data in the scientific technology 
calculation area, and is equipped with a two- and three-dimensional 
visualization techniques on calculation results for example. 2 figs. 


32276 (ETDE/JP-mf—95706678, pp. 315-318) Well stimula- 
tion technology.: Computer modeling and laboratory 
experiment of hydraulically induced fractures. Onoe, S. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Sugiyama, H.; Shinohara, M.; Munakata, T. Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

With an objective to optimize design for hydraulic fracturing 
works and to reduce their cost, studies with simulation models as 
the central theme have been performed since 1985. In the fiscal 
year 1992, development has been made on a three-dimensional 
hydraulic fracturing model to estimate fracture shapes, and experi- 
ments have been carried out on fracture shape monitoring using 
AE measurement of a physical model. The development is on a 
software that simulates three-dimensionally crack propagation and 
closure behaviors during a hydraulic fracturing by combining a 
crack stress analysis and an intra-crack flow analysis. Program- 
mings and discussions have been given on the following matters 
during the current fiscal year with an aim to complete them in the 
fiscal 1994: crack stress analysis using the displacement disconti- 
nuity method; intra-crack non-Newtonian flow analysis using the 
finite element method; and decision of a crack propagation amount 
using the stress expansion coefficients. Experiments have been 
made on the physical model using an acrylic test sample and a 
mortar test sample, which indicated a problem being left on accu- 
racy in measuring AE focus positions. 1 fig. 


32277 (ETDE/JP-mf—95706678, pp. 476-481) Logging while 
drilling system.: Pulsed neutron sensor. Shimada, R. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Arimatsu, H.; Wasada, N. Japan National Oil Corp., Tokyo (Japan). 
29 Oct 1993. (In Japanese). In Record of TRC’s activities in the 
fiscal year 1992. 634p. Order Number DE95706678. Source: 
OSTI; NTIS; Available from Japan National Oil Corporation, 2-2, 
Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Developmental researches have been performed since 1989 to 
establish a measurement while drilling (MWD) logging technology 
to acquire data while drilling in contrast to the wire line logging that 
is carried out after an oil well has been drilled. This paper reports 
the accomplishments during the 1992 fiscal year. The pulsed neu- 
tron logging has been selected as a most suitable logging type for 
the MWD, and its conceptional design has been implemented pre- 
viously. The 1992 fiscal year has fabricated a pulsed neutron 
sensor experimenting tool and conducted fundamental experiments 
using simulated ground beds. Neutron generating experiments 
have also been carried out to design a pulsed neutron generator. 
For example, comparisons have been made on measuring systems 





in detecting sensor subs (between neutron measuring system and 
gamma ray measuring system), and discussions have been given 
on shielding materials used around the detector, and window mate- 
rials. In parallel with these activities, basic surveys have also been 
made on new functional materials including glass scintillators and 
hydrogen absorbing alloys to improve the pulsed neutron sensor 
functions. 7 figs. 


32278 (ETDE/JP-mf-95706678, pp. 482-486) Logging while 
drilling system.: Borehole radar system. Sugaya, N. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Arimatsu, H.; Shimada, R.; Wasada, N. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 
Technological development activities have been performed since 
1989 under a six-year plan to acquire ground bed information on a 
real time basis while drilling a well by applying a borehole radar 
(BHR) technique for electromagnetic wave exploration to a mea- 
surement while drilling (MWD) sensor. This paper reports the 
accomplishments during the 1992 fiscal year. The conventional 
borehole radar has been developed for the purpose of investigating 
volcanic rock beds with low losses. In applying it to complex and 
high-loss oil beds, it is a primary necessity that their propagation 
characteristics be investigated. Based on the investigations carried 
out in the previous year, the current fiscal year has drilled wells to 
a depth of 50 m spaced 5 m and 8 m in the Kashiwazaki field, and 
conducted a propagation experiment for depths greater than 20 m 
using pulse and continuous wave radars. As a result, such findings 
have been acquired on the propagation characteristics that among 
the pulse and continuous wave systems, the continuous wave sys- 
tem is more advantageous in order to contemplate future output 
increase, and that reducing the frequency band would increase the 
transmission distance, but reduce the resolution. 4 figs., 1 tab. 


32279 (ETDE/JP-mf-95706678, pp. 487-492) Logging while 
drilling system.: Seismic while drilling. Tsuru, T. (Japan Na- 
tional Oil Corp,. Tokyo (Japan). Technology Research Center); 
Fujii, Y.; Matsubara, Y.; Suda, S. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 6834p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The seismic while drilling (SWD) is a technique to observe on 
the ground the seismic waves generated when a bit crushes rocks 
while drilling and to acquire seismic exploration records as they are 
required. Studies have been continued to establish this technology 
since 1989. The 1992 fiscal year as reported in this paper has an- 
alyzed the data acquired by the previous year in the experimental 
well No. 1 at the Kashiwazaki test field, and conducted site experi- 
ments and data analysis during the drilling of the experimental well 
No. 2. The analysis result on the No. 1 well data has indicated that 
the vertically moving geophone acts most suitably to provide the 
pilot signals, and that the longer the distance from a well, the 
higher the S/N ratio according to the record in the ground vibration 
receiving unit. From the well No. 2 on which a rig noise test has 
also been performed especially, noise characteristics by source 
and findings upon comparison with those in the well No. 1 have be 
acquired. Also obtained were the data by using an embedded 
multi-series vibration receiving unit and a ground array vibration re- 
ceiving unit. 5 figs. 


32280 (ETDE/JP-mf-95706678, pp. 493-508) Production 
technology for horizontal wells.: Production optimization tech- 
nology. lhara, K. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Furukawa, H.; Yanai, K.; Shimizu, 
N.; Nakamura, S.; Yoshizawa, M.; Wasada, N. Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

In order to estimate behaviors of oil, water and gas in multi- 
phase flows between long expulsion/completion sections in 
horizontal wells, discussions have been continued since 1989 on 
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analysis and estimation models. This paper reports the accomplish- 
ments during the 1992 fiscal year. The current fiscal year has 
attempted improving the accuracy on items of technological prob- 
lems pending from previous years. In the study on two-phase flows 
in hill-valley formed wells in relation with fluid behavior, for exam- 
ple, observations have been made on fluid conditions in pipings 
with bends changing from horizontal installation to moderate up- 
ward and downward undulations. Wave pattern line diagrams have 
been prepared, and frequencies of liquid slug generation have been 
measured. Water and air have been flown halfway into a horizontal 
piping to experiment increase in pressure loss in the vicinity of the 
pressure injection part using a two-phase flow experimenting equip- 
ment, and the accuracy of the fluid behavior model, AWHOZN, has 
been improved. Further, in evaluation studies on horizontal well 
production facilities, preliminary experiments and technological in- 
vestigations have been performed by using turbine flow meters and 
water single phase of a pump for evaluation experiment of a multi- 
function two-phase flow rate measuring system. 19 figs., 2 tabs. 


32281 (ETDE/JP-mf-95706678, pp. 509-513) Production 
technology for horizontal wells.: Field evaluation program. 
Nakamura, S. (Japan National Oil Corp., Tokyo (Japan). Technol- 
ogy Research Center); Hisano, Y.; Nishino, T.; Wasada, N. Japan 
National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

It has been intended to verify a production behavior analysis pro- 
gram being developed separately and discuss the most advanced 
drilling technology as part of the large-scale research, ‘the re- 
search and development of a horizontal well technology.’ The 
present study collects and discusses the production data for hori- 
zontal wells in an actual oil field to achieve the intention. This 
paper reports the accomplishments in the 1992 fiscal year. Based 
on the investigations and the plan that have been made by the 
previous year, a drilling work has begun on June 5, 1992 at the 
Minami-Aga TRC-H1 well No. 1, and terminated at 2866 m. Be- 
cause no good oil beds have been discovered, a new well has 
been drilled horizontally, which was terminated at 2850 m on Au- 
gust 25. Although an oil bed has been identified, the oil bed was 
determined difficult of applying a production test, hence it was 
abandoned. Newest technologies have been applied to controlling 
the direction of extension, and physical logging of the horizontal 
section during the drilling period, from which valuable findings have 
been obtained. Useful data have also been acquired for verification 
experiments on the drilling control program. 4 figs. 


32282 (ETDE/JP-mf-95706678, pp. 514-517) Reservoir 
simulation programs for horizontal wells. Miyake, S. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Tanaka, T.; Tomita, N. Japan National Oi! Corp., Tokyo (Japan). 29 
Oct 1993. (In Japanese). In Record of TRC’s activities in the fiscal 
year 1992. 6834p. Order Number DE95706678. Source: OSTI; 
NTIS; Available from Japan National Oil Corporation, 2-2, Uchisai- 
waicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

A well test pressure analyzing system and a numerical oil bed 
model are being developed as part of the large-scale research, ‘the 
research and development of a horizontal well technology’ which 
has begun in the 1989 fiscal year. This paper reports the accom- 
plishments in the 1992 fiscal year. With an objective to improve the 
processing speed and operability and expand the versatility of the 
well test pressure analyzing system that has been developed by 
the previous year, the current fiscal year has transplanted the pro- 
gram housed in Apollo to the graphic workstation. Discussions 
have been given on the feasibility of introducing a deconvolution 
method in the pressure analyzing area, which have revealed that 
the least linear square method with restrictions is the most effective 
means. With regard to developing the numerical oil bed, a solution 
process has been introduced that uses a conception of applying 
pseudo-pressure points onto adjoining coarse grid cells when prop- 
erties of fine grid cells are evaluated in a local grid segregating 
function. Further, the well model formula has been expanded and 
the data input system has been improved. 1 fig. 
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32283 (ETDE/JP-mf-95706678, pp. 541-551) Basic research 
for oll development technologies in the arctic regions. 
Yoshizawa, M. (Japan National Oil Corp., Tokyo (Japan). Technol- 
ogy Research Center); Ishibashi, T.; Shoda, N.; Wada, H.; 
Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(in Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan Nationa! Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan 

The present study, under a five-year plan from the fiscal 1990 
through the fiscal 1994, is intended to collect data on environmen- 
tal conditions in the arctic regions, and prepare their database. Of 
the 24 sea areas selected in the first fiscal year, 19 sea areas 
have been finished of collecting data. The 1992 fiscal year has col- 
lected environmental data from the remaining five sea areas. (Kara 
Sea, East Siberian Sea, Eastern Barents Sea, Okhotsk Sea, and 
Gulf of Bo Hai.) The data collection work has been commissioned 
to Dr. W. M. Sackinger, a consultant. Eighteen organizations have 
been used for data collection, and a great number of existing publi- 
cations have been referred for the investigation. The data items 
have covered the four areas: meteorological conditions, hydro- 
graphical conditions, cryological conditions, and submarine 
geology. Referring to the data on Eastern Barents Sea, for exam- 
ple, monthly air temperatures, humidities and visibilities are shown, 
with air temperature falling down to -50°C in winter. The data 
include a large number of useful information to be given considera- 
tions in oil development systems, such as sea ice appearing 
locations and sea ice densities. 5 figs., 5 tabs. 


32284 (ETDE/JP-mf-95706678, pp. 552-556) Technologies 
for offshore marginal oil field development.: Optimization pro- 
gram for SPM system. Kojima, T. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center); Ishibashi, T.; Wada, 
H.; Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (In Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

The present study aims at developing a comprehensive program 
for single buoy mooring system applied to offshore oil field devel- 
opment at intermediate water depth areas. This paper reports the 
accomplishments during the 1992 fiscal year in a five-year plan 
started in the fiscal year 1990. The study consists of six items in- 
cluding development of optimization program for a mukti-articular 
single buoy mooring system. Subsequent to the development of 
detailed programs having been done by the previous year, the cur- 
rent fiscal year has conducted mainly water tank experiments and 
up to a primary analysis of the experimental results. In the study of 
the multi-articular single buoy mooring system and turret mooring 
optimization, for example, righting moment experiments, wave ex- 
periments, and experiments in composite external force in waves, 
winds, and currents have been performed. The measurement data 
have been analyzed using Fourier analysis and spectral analysis, 
and compiled into a primary analysis report. Other items pro- 
gressed of the work included the dynamic positioning system 
(DPS) and constitutive element optimization, and hydrographic 
database expansion. 6 figs., 1 tab. 


32285 


(ETDE/JP-mf-95706678, pp. 557-564) Technologies 
for offshore marginal oil field development.: Optimization pro- 


gram for a new configuration of FPS. Ishibashi, T. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Wada, H.; Yoshizawa, M.; Wasada, N. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The present study is intended to develop a platform shape with 
excellent shaking characteristics and a shaking analysis program 
with a dynamic positioning system (DPS) to be used in offshore oil 
field development. This paper reports the accomplishments during 
the 1992 fiscal year of the study that has begun in the fiscal year 
1990. The current fiscal year has developed a DPS analysis pro- 
gram, DP-MAP, and prepared a basic computation program from 
the control system to the movement analysis of the DPS. Water 
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tank tests have also been performed on interference between 
thrusters and between thrusters and platform shapes, with a 
thruster installed in a mono-column type platform as the experi- 
mental object. Findings have been obtained on _ hydraulic 
characteristics and influence of the interference of the thruster. Fur- 
ther, discussions have been given on measures to reduce pitching 
in the mono-column type platform based on the water tank test re- 
sults and theoretical calculation results. An improved platform 
shape has been proposed as a result. Other activities have in- 
cluded functional expansion of the shaking analysis program, and 
shaking in wave tests. 7 figs. 


32286 (ETDE/JP-mf-95706678, pp. 565-572) Technologies 
for offshore marginal oil field development.: Optimum design 
method for compliant tower. Ohashi, M. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center); Wada, H.; 
Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The present study has noticed a compliant tower other than 
guide towers among developmental concepts for production facili- 
ties used in intermediate water depths. The study discusses 
methods to identify structural behavior of the tower to establish an 
analytic technology, and optimize it technically and economically. 
This paper reports the accomplishments during the 1992 fiscal year 
of the study that has begun in the fiscal year 1990. The study has 
compared and discussed different compliant towers and selected 
the compliant piled tower (CPT) as an optimum concept by the 
previous year. Subsequent to these activities, the current fiscal 
year has established the analytic conditions and implemented the 
basic design. In the basic design, for analysis of dynamic waves in 
a rough weather, for example, a response analysis of waves with 
non-steady chronological hysteresis has been carried out against 
random waves selected by using a simple model. The analysis has 
identified critical times in hours that govern the tower strength. Fa- 
tigue life has been derived from a response analysis of more than 
ten design waves with different cycles and wavelengths. 7 figs. 


32287 (ETDE/JP-mf—-95706678, pp. 589-595) Scientific re- 
search into the marine geology and geophysics off antarctica.: 
Marine geology and geophysical study in the Ross Basin. 
Yuasa, M. (Japan National Oil Corp., Tokyo (Japan). Technology 
Research Center); Hattori, M.; Okuda, Y. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Survey and geological analysis were made in the Ross Sea and 
a Dumond d’Urville Sea’s offshore area as an important surround- 
ing sea area for the geological elucidation of the Ross Sea. In the 
Ross Sea, conducted were seismic exploration by reflection, that 
by refraction, magnetic gravity exploration, crust heat flow rate 
measurement and geological sampling of seabed soil. Different 
data were collected on the continental shelf and sedimentary basin 
developed on it. The sediment was further analyzed from the data. 
As a result of analyzing the seismic exploration data by reflection, 
the stratigraphic succession and chronology were made clear. In 
the Ross Sea’s continental shelf area, the maximum acoustic 
basement depth was 3sec on the Victoria Land’s sedimentary 
basin and 2.7sec on the central trough. A depth of 5sec was at- 
tained by traversing the continental slope and reaching the flat 
deepsea bed. In the Dumond d’Urville Sea's offshore area, the 
maximum depth was 8sec. Concluding from a result of collecting 
and organically analyzing surface sediment and soft sedimentary 
rock, the organic carbon content is lower than 0.5% so that the oil 
production capacity is small. Analysis from the deep underground 
rock is thought to be also necessary. 7 figs. 


32288 (ETDE/JP-mf-95706678, pp. 596-602) Scientific re- 
search into the marine geology and geophysics off antarctica.: 
Preliminary report on the marine geology and geophysical sur- 
vey in the eastern basin, Ross sea. Yuasa, M. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center); Ito, Y.; 
Miyanaga, M.; Murakami, F.; Kishimoto, K. Japan National Oil 





Corp., Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

Geological sampling of seabed soil was made in order to obtain 
data on the expansion and geological properties of a sedimentary 
basin, of which the existence was known on the continental shelf in 
a Ross Sea’s eastern basin area. It was also in order to obtain 
data on the possibility of existence of the oil and natural gas. Sedi- 
mentary rock was sampled by dredging from a slope of higher peak 
than 1000m in a Dumond d’Urville Sea's offshore area which lay 
northwest of the Ross Sea. Judging from its rock phase, that rock 
was of Cenozoic Era. Fresh olivine rock was also dredged from a 
slope of seabed mountain. As compared with the topographical 
heightening around it, the mountain has a large gravitational devia- 
tion value so that the possibility is raised that the mantle matter in 
the oceanic area rises and remains stable after shaping itself into a 
diapir. On the Ross Sea's continental shelf, what can be frequently 
discriminated is solely the fresh sedimentary layer which is parallel 
to the seabed. However, the event which was regarded as a reflec- 
tion of basement could be discriminated. In the present survey, the 
slope of continental shelf could not be dredged and the mud was 
collected only by columnar sampling. 5 figs., 1 tab. 


32289 (ETDE/JP-mf-957006678, pp. 231-235) Elastic wave 
exploration.: Development of data analysis method (funda- 
mental research on PSP method). Kokida, S. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center); Onishi, S.; 
Matsuoka, T.; Takahashi, A. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 
Developmental researches have been continuing since the 1990 
fiscal year on a method to enable seismic exploration by using 
conversion from P-wave to S-wave in liquid to solid boundaries. In 
the fiscal 1992, records obtained from an indoor model experimen- 
tal device and the records of an earthquake assuming a sea area 
off the Soma coast were used to compare them with analyses of 
velocities of PSSP-wave and PPSP’-wave, stacking processings, 
and stacking records. With respect particularly to the velocity anal- 
ysis, discussions were given on a method to use f-k filters and a 
method to use a record, in which sea water has been removed to 
move the reference face from the sea surface to sea bottom, by 
means of a layer replacement based on the wave theory. Regard- 
ing the off-Soma data, a stacking record having been given a layer 
replacement was compared and a record having been given a nor- 
mal movement correction. The result indicated that, although a 
certain effect can be recognized in these methods, there is still a 
room for improvement if it is intended to perform comparison and 
discussion on reflection records of P-waves and S-waves. 5 figs. 


32290 (IFP—41172) Hazard analysis practices of oll compa- 
nies and the decisions of exploration-production. Dandou, 
W.E. Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France); Paris-2 Univ., 75 (France). Dec 1993. 340p. (In French). 
Order Number DE95700157. Source: OSTI; NTIS (US Sales Only). 

The aim of this thesis is to analyse how oil companies deal with 
risks in exploration-production. It starts with an introduction to oil 
companies and the evolution of the oil market structure over time. 
Then, the different kinds of risks petroleum companies have to 
contend with in exploration- production are presented. A search of 
information risks in oil contracts is done in chapter 4. Chapter 5 
deals with the questionnaire on the process of decision making in 
exploration-production. This questionnaire has been elaborated and 
sent to oil companies to provide us with additional information. The 
way risks are generally treated by companies and analysed later 
on. The last chapter finally studies decisions models suggested for 
exploration-production and their practical uses. (author). 216 refs., 
23 tabs. 


32291 (NEI-NO-—434) Triassic evolution in the Barents sea, 
Norwegian and Russian sectors: A seismic and sequence 
stratigraphic approach. Gading, M. Trondheim Univ. (Norway). 
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Norges Tekniske Hoegskole. 1993. 
DE95707371. Source: OSTI; NTIS. 

Seismic and sequence stratigraphic analysis methods have been 
used in subdividing the Triassic section in the Barents Sea, the 
Norwegian and Russian sectors, into sequences.The boundaries 
bounding the sequences between the two sectors, and 20 se- 
quence boundaries have been correlated, including the base and 
top Triassic sequence boundaries. Several causes for sequence 
boundary formation are suggested, both eustatic sea level changes 
and sea level changes due to regional or local tectonism, and each 
sequence boundary has been assigned to one of these causes. 
Transport directions have been interpreted from downlapping rela- 
tions and directions of prograding clinoforms. Probable locations of 
clastic sources are indicated from the transport directions. These 
clastic sources were located in the area of the Ural Mountains, the 
Novaya Zemlya Islands, the northern part of the Baltic Shield, 
north-east of Franz Josef Land, and north-west of the studied area. 
Additional minor clastic sources have been interpreted in the Loppa 
High area and in the area of the Fedynsky Arch - Central Barents 
High. Reservoirs as sand bodies in for example deltas developing 
close to the paleo-coastline are most probably found in lower-most 
Triassic strata in the Norwegian sector. Possible additional Triassic 
reservoirs are basin-floor fans or sands transported via incised val- 
leys and deposited in distal positions during lowstand periods. 
Such reservoirs were most probably deposited during Late Triassic 
times. A third type of reservoir may be located north of the Fe- 
dynsk Arch - Central Barents High barrier and may have been 
deposited as high velocity north of the Fedynsk Arch - Central Bar- 
ents High barrier and may have been deposited as high velocity 
coastal currents passing the barrier slowed down north of the 
barrier an no longer could keep coarse material as sand in suspen- 
sion. Probable locations for the three types of reservoirs are 
indicated. 120 refs., 58 figs., 29 tabs. 


264p. Order Number 


32292 (SAND-94-0012) Effective-stress-law behavior of 
Austin chalk rocks for deformation and fracture conductivity. 
Waprpinski, N.R.; Teufel, L.W. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1994. 107p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94018497. Source: OSTI; NTIS; GPO Dep. 

Austin chalk core has been tested to determine the effective law 
for deformation of the matrix material and the stress-sensitive con- 
ductivity of the natural fractures. For deformation behavior, two 
samples provided data on the variations of the poroelastic parame- 
ter, a, for Austin chalk, giving values around 0.4. The 
effective-stress-law behavior of a Saratoga limestone sample was 
also measured for the purpose of obtaining a comparison with a 
somewhat more porous carbonate rock. a for this rock was found 
to be near 0.9. The low a for the Austin chalk suggests that 
stresses in the reservoir, or around the wellbore, will not change 
much with changes in pore pressure, as the contribution of the fluid 
pressure is small. Three natural fractures from the Austin chalk 
were tested, but two of the fractures were very tight and probably 
do not contribute much to production. The third sample was highly 
conductive and showed some stress sensitivity with a factor of 
three reduction in conductivity over a net stress increase of 3000 
psi. Natural fractures also showed a propensity for permanent 
damage when net stressed exceeded about 3000 psi. This dam- 
age was irreversible and significantly affected conductivity. a was 
difficult to determine and most tests were inconclusive, although 
the results from one sample suggested that a was near unity. 
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Refer also to citation(s) 32237, 32240, 32241, 32242, 32243, 
32284, 32285, 32286, 32290, 32329, 32347, 34166 


32293 (DOE/BC/14853-9) Continued support of the natural 
resources information system (NRIS) for the State of Okla- 
homa: Quarterly technical progress report, April 1, 1994—June 
30, 1994. Mankin, C.J. (Oklahoma Geological Survey, Norman, OK 
(United States)); Rizzuti, T.P. Oklahoma Univ., Norman, OK 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92BC14853. Order Num- 
ber DE94018818. Source: OSTI; NTIS; GPO Dep. 
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The objective of this research program is to continue developing, 
editing, maintaining, utilizing and making publicly available the Oil 
and Gas Well History file portion of the Natural Resources Informa- 
tion System (NRIS) for the State of Oklahoma. The Oklahoma 
Geological Survey, working with Geological Information Systems at 
the University of Oklahoma Sarkeys Energy Center, has under- 
taken to construct this information system in response to the need 
for a computerized, centrally located library containing accurate, 
detailed information on the state’s natural resources. The NRIS 
Well History file contains historical and recent completion records 
for oil and gas wells reported to the Oklahoma Corporation Com- 
mission on Form 1002-A. At the start of this quarter, the Well 
History file contained 361,101 records, providing geographical cov- 
erage for most of Oklahoma (all but Osage County). Data elements 
on this file include API well number, lease name and well number, 
location information, elevations, dates of significant activities for the 
well and formation items (e.g., formation names, completion and 
test data, depths and perforations). In addition to the standard Well 
History file processing, special projects are undertaken to add sup- 
plemental data to the file from well logs, scout tickets, and core 
and sample documentation. 


32294 (DOE/BC/14860-7) Detailed evaluation of the West 
Kieh! alkaline-surfactant-polymer field project and it’s applica- 
tion to mature Minnelusa waterfloods: Technical progress 
report for the period of April-June, 1994. Pitts, M.J. Surtek, Inc., 
Golden, CO (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC 14860. 
Order Number DE94018808. Source: OSTI; NTIS; GPO Dep. 

The objective of this study of the West Kiehl is to (1) quantify the 
incremental oil produced from the West Kiehl alkaline-surfactant- 
polymer project by classical engineering and numerical simulation 
techniques, (2) quantify the effect of chemical slug volume on in- 
cremental oil in the two swept areas of the field, (3) determine the 
economics of the application of the alkaline-surfactant-polymer 
technology, (4) forecast the results of injecting an alkaline— 


surfactant-polymer solution to mature waterfloods and polymer 
floods, and (5) provide the basis for independent operators to book 
additional oil reserves by using the alkaline-surfactant-polymer 
technology. This report will document the numerical simulation 
waterflood, polymer flood, alkaline-surfactant flood and alkaline- 
surfactant-polymer flood predictions from the West Kiehl and 
Prairie Creek South fields. 


32295 (DOE/BC/14885-7) Development of cost-effective 
surfactant flooding technology: Quarterly report, January 1, 
1994—March 31, 1994. Pope, G.A.; Sepehrnoori, K. Texas Univ., 
Austin, TX (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92BC14885. 
Order Number DE94018776. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to develop cost-effective surfac- 
tant flooding technology by using surfactant simulation studies to 
evaluate and optimize alternative design strategies taking into ac- 
count reservoir characteristics, process chemistry, and process 
design options such as horizontal wells. Task 1 is the development 
of an improved numerical method for our simulator that will enable 
us to solve a wider class of these difficult simulation problems ac- 
curately and affordably. Task 2 is the application of this simulator to 
the optimization of surfactant flooding to reduce its risk and cost. 
The goal of Task 2 is to understand and generalize the impact of 
both process and reservoir characteristics on the optimal design of 
surfactant flooding. We have studied the effect of process parame- 
ters such as salinity gradient, surfactant adsorption, surfactant 
concentration, surfactant slug size, pH, polymer concentration and 
well constraints on surfactant floods. In this report, we show three 
dimensional field scale simulation results to illustrate the impact of 
one important design parameter, the salinity gradient. Although the 
use of a salinity gradient to improve the efficiency and robustness 
of surfactant flooding has been studied and applied for many 
years, this is the first time that we have evaluated it using stochas- 
tic simulations rather than simulations using the traditional layered 
reservoir description. The surfactant flooding simulations were per- 


formed using The University of Texas chemical flooding simulator 
called UTCHEM. 


50 ERA Vol. 19, No. 12 


32296 (DOE/BC/14886-7) Investigation of oil recovery im- 
provement by coupling an interfacial tension agent and a 
mobility control agent in light oil reservoirs: Technical 
progress report, April-June 1994. Pitts, M.J.; Casteel, J. Surtek, 
Inc., Golden, CO (United States). [1994]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC14886. Order Number DE94018817. Source: OSTI; NTIS; 
GPO Dep. 

The study will investigate two major areas concerning co- 
injecting an interfacial tension reduction agent(s) and a mobility 
control agent into petroleum reservoirs. The first will consist of 
defining the mechanisms of interaction of an alkaline agent, a sur- 
factant, and a polymer on a fluid-fluid and a fluid-rock basis. The 
second is the improvement of the economics of the combined 
technology. This report examines the changes in the relative per- 
meability characteristics with addition of alkali, surfactant, and 
polymer to the injected solution, the effect of matrix type on relative 
permeability characteristics with alkali-surfactant-polymer and the 
effect of different polymer concentrations on oil recovery by an 
alkaline-surfactant-polymer solution. 


32297 (DOE/BC/14897-3) Anisotropy and spatial variation 
of relative permeability and lithologic character of Tensleep 
Sandstone reservoirs in the Bighorn and Wind River basins, 
Wyoming: Third quarterly technical progress report, April 1, 
1994—June 30, 1994. Dunn, T.L. Wyoming Univ., Laramie, WY 
(United States). Inst. for Energy Research. 22 Jul 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-93BC14897. Order Number DE94018816. Source: OSTI; 
NTIS; GPO Dep. 

This multidisciplinary study is designed to provide improvements 
in advanced reservoir characterization techniques. This goal is to 
be accomplished through: (1) an examination of the spatial varia- 
tion and anisotropy of relative permeability in the Tensleep 
Sandstone reservoirs of Wyoming; (2) the placement of that 
variation and anisotropy into paleogeographic, depositional, and di- 
agenetic frameworks; (3) the development of pore-system imagery 
techniques for the calculation of relative permeability; and (4) 
reservoir simulations testing the impact of relative permeability 
anisotropy and spatial variation on Tensleep Sandstone reservoir 
enhanced oil recovery. Concurrent efforts are aimed at understand- 
ing the spatial and dynamic alteration in sandstone reservoirs that 
is caused by rock-fluid interaction during CO,-enhanced oil 
recovery processes. The work focuses on quantifying the interrela- 
tionship of fluid-rock interaction with lithologic characterization in 
terms of changes in relative permeability, wettability, and pore 
structure, and with fluid characterization in terms of changes in 
chemical composition and fluid properties. This work will establish 
new criteria for the susceptibility of Tensleep Sandstone reservoirs 
to formation alteration that results in change in relative permeability 
and in wellbore scale damage. This task will be accomplished by 
flow experiments using core material; examination of regional 
trends in water chemistry; examination of local water chemistry 
trends at field scale; and chemical modeling of both the experimen- 
tal and reservoir systems in order to scale up the experiments to 
field scales. 


32298 (DOE/BC/14899-15) Scaling of bubble growth in a 
porous medium. Satik, C. (University of Southern California, Los 
Angeles, CA (United States). Dept. of Chemical Engineering); Li, 
X.; Yortsos, Y.C. University of Southern California, Los Angeles, 
CA (United States). Dept. of Chemical Engineering; Stanford Univ., 
CA (United States). Sep 1994. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93BC14899 ; 
FG22-90BC14600. Order Number DE94000148. Source: OSTI; 
NTIS; GPO Dep. 

Processes involving liquid-to-gas phase change in porous media 
are routinely encountered. Growth of a gas phase by solute diffu- 
sion in the liquid is typical of the ‘solution gas-drive’ process for the 
recovery of oil. The growth of a single gas cluster in a porous 
medium driven by a constant supersaturation is examined. Patterns 
and rates of growth are derived. It is shown that the growth pattern 
is not compact and changes from pure percolation to pure 
Diffusion-Limited-Aggregation (DLA) as the size of the cluster 





increases. The scaling of the cluster sizes that delineate these pat- 
terns, with supersaturation and diffusivity is presented for the case 
of quasi-static diffusion. In 3-D, the diffusive growth law is found to 
be Rg ~ t?/%, which is different than the classical Rg ~ t'/?. 


32299 (DOE/BC/14899-16) SUPRI Heavy Oil Research Pro- 
gram: Seventeenth annual report, February 8, 1993—February 
7, 1994. Brigham, W.E.; Castanier, L.M. Stanford Univ., CA (United 
States). Petroleum Research Inst. Sep 1994. 91p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93BC14899. (SUPRI-TR-98). Order Number DE94000149. Source: 
OSTI; NTIS; GPO Dep. 

Research in the SUPRI Heavy Oil Research Project is summa- 
rized here. There are six subdivisions in this project. The goal of 
Project 1 is to assess the influence of different reservoir conditions 
on the absolute and relative permeability to oil and water and on 
capillary pressure. Project 2 deals with the evaluation of the effects 
of different reservoir parameters on the in-situ combustion process 
including reaction kinetics. The object of Project 3 is to develop 
and understand the mechanisms of the process using commercially 
available surfactants for reduction of gravity override and channel- 
ing of steam. Project 4 is concerned with the development of 
techniques of formation evaluation such as tracer tests and pres- 
sure transient tests. Finally, Project 5 is concerned with the 
technical support for the design and monitoring of DOE sponsored 
or industry initiated field projects. 


32300 (DOE/MC/26031-3906) Field verification of CO>- 
foam: Quarterly report, April 1—June 30, 1994. Martin, F.D.; 
Heller, J.P.; Weiss, W.W. New Mexico Petroleum Recovery Re- 
search Center, Socorro, NM (United States). [1994]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC26031. (PRRC-—94-28). Order Number DE95001139. Source: 
OSTI; NTIS; GPO Dep. 

The COz-foam field verification pilot test was conducted at the 
East Vacuum Grayburg-San Andres Unit (EVGSAU), located in Lea 
County, New Mexico. As reported earlier, the second foam field 
test, in the same injection well used in the first test, has been 
delayed because of facilities problems. During this quarter, the wa- 
terline leak in the line connected to the foam injection well was 
repaired, and the water injection was resumed to established a 
baseline prior to conducting the second foam test. Injectively has 
fallen off gradually over the last six to eight months in the foam in- 
jection well. At the beginning of the field trial, the water injection 
pressure at 1,000 BWPD was about 750 psi, now it is 1,300 psi 
(maximum pressure) at only a rate of 750 BWPD. Therefore, a 
small acid job is planned to determine if the low rates are due to 
the normal type of skin damage that is usually easily fixed with 
acid or whether it is something further away from the wellbore that 
may be due to the surfactant. The acid treatment will be followed 
by four to five days of water before starting the next foam genera- 
tion period at a surfactant concentration of 1,000 ppm. 


32301 (ETDE/JP-mf—95706678, pp. 253-265) Advanced resr- 
voir evaluation technology.: Reservoir characterization 
technology (reservoir evaluation by geostatistical approach). 
Eto, K. (Japan National Oil Corp., Tokyo (Japan). Technology Re- 
search Center); Nanba, T.; Miyake, S. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 
Studies have been carried out with an objective to establish a 
high-accuracy reservoir characterization technology using a reser- 
voir modelling that reflects non-uniformity in alternate strata of sand 
stone and mud stone sufficiently. This paper reports the work exe- 
cuted in the 1992 fiscal year. Accuracy improvement has been 
attempted on a productivity behavior estimation model (Model 1) by 
drawing out as much information amount as possible from logging 
values with low sensitivity that the wells in the U-block in the Kubiki 
oil field have. Detailed discussions have been given on reservoir 
variables and logging data on three wells (EOR-1, 2 and 3) newly 
drilled by carbon dioxide flooding, located at the forced well U-218 
and in its vicinity. Model 2, intended of subdividing the reservoir 
according to rock properties, has been prepared. For the former 
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model, the reservoir stratification has been made for only the two 
phases of sand stone and mud stone. The stochastical software 
HERESIM3D has been used to structure a rock bed distribution 
model according to the vertical rock bed distribution and the depths 
of key beds. A number of findings have been obtained to under- 
stand different methods, of which reasonability evaluation will be 
carried out in the next fiscal year. 10 figs. 


32302 (ETDE/JP-mf-—95706678, pp. 319-326) Well stimule- 
tion technology.: Research for a tight carbonate reservoir. 
Okazu, H. (Japan National Oil Corp., Tokyo (Japan). Technology 
Research Center); Eto, K.; Miyake, S.; Matsumoto, K. Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (in Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

The present study began in the fiscal year 1992 to develop and 
demonstrate productivity improving technologies including a well 
stimulating technology and a horizontal well technology to be ap- 
plied to a carbonate reservoir with low permeability and productivity 
on the ’A’ limestone rock bed in the Khafji oil field. What was car- 
ried out in the fiscal 1992 as a feasibility study for the present 
study has included geological and oil bed evaluation using existing 
data, and advance discussions on applicability of the well stimulat- 
ing technology and the horizontal wells. The oil bed evaluation, for 
exampie, has elucidated distribution of the porosity and permeabil- 
ity data in the subject areas as a result of statistically processing 
the existing core data. It was also made known from analyzing the 
pressure history that the pressure continuity in the oil bed was 
good both in horizontal and vertical directions. According to the 
evaluation on productivity of horizontal wells as a result of analysis 
of tests and numerical models on them, such findings have been 
obtained that the ten-year cumulative production amount from hori- 
zontal wells would be three time as much as that from vertical 
wells, but high permeability would have the productivity resulted in 
no great difference. 5 figs. 


32303 (ETDE/JP-mf—95706678, pp. 328-332) Microbial EOR 
technology. Shiroichi, Y. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Oseto, K. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Studies to establish crude oil recovering technologies utilizing 
micro-organisms have been continued since 1987. This paper re- 
ports the contents of the studies during the 1992 fiscal year. The 
fiscal 1992 has searched useful micro-organisms, sampled acti- 
vated sludges, activated sludge composts, and gas brackish water 
to separate micro-organisms, and separated 165 stocks. Fifty-two 
stocks that produce any one of gas, acid, surfactant, and polymer 
have been selected from them by using a primary screening 
method. Oil recovering experiments with TRC separating micro- 
organisms have been performed using silica sand filled cores and 
sandstone cores. During the current fiscal year, mimic cores made 
of 4%-molasse added ordinary bullion culture media and silica 
sand put into a vial were made to perform vial tests to estimate 
proliferation of micro-organisms in flooding cores based on prolifer- 
ation of micro-organisms in the vial. It has been verified that the 
use of this experimental method can determine the oil production 
increasing effect of micro-organisms. 10 tabs. 


32304 (ETDE/JP-mf-95706678, pp. 333-345) Heavy oll EOR 
technology.: EOR field pilot test in the Ikiztepe oil field, 
Turkey. Mori, S. (Japan National Oil Corp., Tokyo (Japan). Tech- 
nology Research Center); Oseto, K.; Naito, K.; Inowaki, T.; Kubo, 
S.; Mitsuishi, Y.; Urabe, S. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Joint development activities began in 1988 with the Turkey Oil 
Public Corporation (TPAO) on an EOR technology to be used at 
the Ikiztepe heavy oil field. The development has now reached the 
stage of constructing the pilot test facilities to use steam flooding 
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and carbon dioxide flooding methods. This paper reports the activi- 
ties performed during the 1992 fiscal year. The fiscal 1992 has 
discussed and decided the optimal injection and production test 
schemes based on the result of simulation studies carried out in 
the previous year. Construction of the site facilities has been com- 
pleted, and start-up and trial operation tests have been executed 
on the facilities and devices during the same fiscal year. The pilot 
scheme has used a reverse five-point method on all of the well 
patterns. It is scheduled to apply a half-pass in the center well to 
be followed by continuous injection with a maximum injection pres- 
sure of 2500 psig. The operation manual has also been completed. 
Inauguration of the operation, though having been delayed for 
about four months, took place in Apri! 1993 for steam injection, and 
in May 1993 for carbon dioxide injection. 18 figs., 3 tabs. 


32305 (ETDE/JP-mf-95706678, pp. 346-353) Heavy oil EOR 
technology.: Monitoring technology for EOR process. Inowaki, 
R. (Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Mori, S.; Urabe, S. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 6834p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Studies have been continued since 1988 aiming at establishing a 
monitoring technology for shaft bottom temperatures, pressures, 
and dryness in a pilot test on steam flooding and carbon dioxide 
flooding methods to be applied to the Ikiztepe oil field in Turkey. 
Subsequent to having installed the shaft bottom monitoring system 
for temperatures and pressures in the previous year, the 1992 fis- 
cal year has developed a prototype equipment for measuring shaft 
bottom steam dryness. While the possibility on the neutron method 
had been confirmed, equipment using cadmium ratio measuring 
system has been completed. Two °He detectors are placed oppos- 
edly sandwiching a neutron ray source, with one of the detectors 
covered with cadmium to detect epithermal neutrons, and another 
being exposed to detect thermal neutrons, where the ratio of the 
measurements being correlated with steam density is utilized. As a 
result of improving the equipment after three operation characteris- 
tics tests using geothermal wells, a prospect has been obtained 
that the equipment is capable of making the measurements, if a 
measure is applied to preventing noise caused from vibration in the 
detector. 4 figs., 1 tab. 


32306 (ETDE/JP-mf-95706678, pp. 354-365) Heavy oli EOR 
technology.: Basic research on a steam flooding process 
(whole core flooding experiments). Horikawa, H. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center); Oseto, K.; 
Mori, S. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In 
Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

Discussions are being given on a steam flooding method by us- 
ing an indoor experimental equipment for a simulation experiment 
on the method in parallel with a pilot test that began in the 1988 
fiscal year. This paper reports on the accomplishments carried out 
in the 1992 fiscal year. The high-temperature and pressure whole 
core steam flooding experimental equipment was improved of its 
deficiencies experienced during the previous year, and used in an 
experiment using cores and crude oil samples sampled from the 
Ikiztepe oil field in Turkey. The problem pending from the previous 
year has been the backpressure drop of about 10 kgf/cm? that oc- 
curs when an adjustment valve is opened and closed when 
drawing out the produced fluid, and variation in the steam amount 
caused therefrom. This problem was solved during the 1992 fiscal 
year by so correcting the equipment that the variation at the draw 
out is adjusted by nitrogen gas pressurization. The improvement 
has been identified visually in a preliminary experiment. A full-wing 
experiment has been performed with a steam injection pressure of 
140 kgf/cm? and a temperature of 33.5°C, where oil yields from 
35% to 41% have been obtained depending on the pressure differ- 
ential and core properties. 7 figs., 4 tabs. 


32307 


(ETDE/JP-mf-95706678, pp. 366-378) Heavy oil EOR 
technology.: Basic research on a steam flooding process (ra- 
dial core flooding experiments). Horikawa, H. (Japan National 
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Oil Corp., Tokyo (Japan). Technology Research Center); Oseto, K.; 
Naito, K.; Urabe, S. Japan National Oil Corp., Tokyo (Japan). 29 
Oct 1993. (In Japanese). In Record of TRC’s activities in the fiscal 
year 1992. 634p. Order Number DE95706678. Source: OSTI; 
NTIS; Available from Japan National Oil Corporation, 2-2, Uchisai- 
waicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Basic research activities have been continued on a steam flood- 
ing process using a radial model as a part of studies on a heavy 
oil EOR technology. This paper reports the accomplishments dur- 
ing the 1992 fiscal year. The current fiscal year has performed 
experiments on steam added with chemicals (solvents) aiming at 
improving the oil yield and the flooding efficiency. The Athabasca 
oil sand has been pressure-formed to a test sample of a cylinder 
with a diameter of 150 mm, with an injection well with a diameter 
of 6 mm drilled at the center, and four production wells with a di- 
ameter of 3 mm drilled around the center. The test pieces have 
been installed in a high-pressure container and subjected to experi- 
ments with steam injected at temperatures of 250°C and 300°C 
and injection rates of 480 ml/h and 696 mV/h. Such additive sol- 
vents as hexane and benzine were mixed into the steam at a rate 
of 20 ml/h starting at five hours after the start of steam injection. 
The solvent addition has raised the oil yield obviously higher than 
single injection, but solvent types have not presented a large differ- 
ence. The higher the internal temperature of the test pieces, the 
higher the oil yield. 9 figs., 6 tabs. 


32308 (ETDE/JP-mf-95706678, pp. 379-390) Heavy oil EOR 
technology.: Application of thermal reservoir simulation tech- 
nology to a steam flood field pilot test. Mori, S. (Japan National 
Oil Corp., Tokyo (Japan). Technology Research Center). Japan Na- 
tional Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). in 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

Studies have been continued since 1989 with an objective to 
help evaluate reservoir behavior by applying a thermal reservoir 
simulation technology to the pilot test on a steam flooding process 
as a part of the studies on a heavy oil EOR technology. This paper 
reports the accomplishments during the 1992 fiscal year. The cur- 
rent fiscal year has performed a reservoir simulation on the pilot 
tests for the Ikiztepe oil field in Turkey, using the thermal reservoir 
simulator, THERM-S, which has been introduced in the previous 
year. Discussions have been given not only on the simulation 
based on the actual test plan, but also on reservoir behavior under 
different operating conditions. The following findings have been ob- 
tained: although the application of the THERM-S presents some 
dissatisfaction in the number of simulating components being as 
small as three, its modelling is simple, and the calculation time is 
very short; and the THERM-S is affected largely by reservoir pa- 
rameters as seen from the result of a simulation of the thermal 
flooding and steam simulation methods, hence its setting requires 
reconsideration. 5 figs., 2 tabs. 


32309 (ETDE/JP-mf-95706678, pp. 391-397) Enhanced oil 
recovery: Field pilot test on CO2 flood. Murata, S. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center); 
Urabe, S. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

Studies are being performed to evaluate and establish a technol- 
ogy on a crude oil recovery mechanism as a tertiary recovery 
method, by performing field tests on the carbon dioxide flooding 
process. This paper reports the accomplishments during the 1992 
fiscal year. Starting in March 1991 at the Kubiki oil field, carbon 
dioxide has been injected into the Teradomari bed after the crude 
oil as been swept out by water flooding. Carbon dioxide of 8600 
tons was injected by May 1993 at a rate of 15 tons a day. The 
shaft bottom pressure difference among the injection well and the 
observation wells (four wells) during the initial phase, that is 
thought an influence of the water flooding process, has been equal- 
ized gradually. According to the monitoring on the electric logging 
observation wells, change in decrease of the water saturation rate 





during the initial stage of the carbon dioxide injection and decrease 
of apparent porosity from which arrival of the carbon dioxide had 
been inferred grew indistinct, hence the logging was terminated as 
of May 1992. Reservoir fluid has been sampled every other week 
from each well for analysis during the carbon dioxide injection pe- 
riod, and flood experiments have been carried out on the sampled 
cores that have provided valuable findings. 7 figs., 1 tab. 


32310 (ETDE/JP-mf—95706678, pp. 398-405) Enhanced oil 
recovery.: Mobility control. Oseto, K. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center); Murata, S.; Urabe, 
S. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In 
Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

In order to improve flooding efficiency in the carbon dioxide 
flooding of a reservoir by overcoming the differences in viscosities 
and densities between the injected carbon dioxide and the reser- 
voir fluid, it is important to control the carbon dioxide mobility. The 
present study aims at developing technologies to improve missibil- 
ity of both substances including a solvent adding technology, in 
addition to the mobility controlling technology, which lasted over 
the fiscal years, 1988 through 1992. This paper reports the accom- 
plishments during the 1992 fiscal year. The fiscal 1992 has 
investigated the effects of the injection strategy on oil recovery by 
using a core flood test, and the effects of surfactants on the oil re- 
covery. The former investigation has included measurement of 
wettability in cores immersed in crude oil and tests on cores made 
from water alternating gas (WAG) injection, and continuous injec- 
tion at an ultra-low rate. The latter investigation has consisted of 
core flood tests with alternating injection of CO2 and surfactant 
aqueous solution. Both investigations have resulted in certain ef- 
fects. 7 figs., 2 tabs. 


32311 (ETDE/JP-mf—95706678, pp. 406-411) Enhanced oil 
recovery.: Micellar-polymer flood (modeling of microemulsion 
phase behavior). Murata, S. (Japan National Oil Corp., Tokyo 
(Japan). Technology Research Center); Iwamoto, T.; Urabe, S. 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1998. (In Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The present study, that began in the 1986 fiscal year, is in- 
tended to develop a numerical model for simulation by identifying 
phase behavior of chemical slug in a chemical flooding process 
theoretically from a microemulsion point of view. In discussing 
properties of multi-phase microemulsion made of anion and cation 
surfactant mixed system, the 1992 fiscal year has investigated 
properties of multi-phase microemulsions prepared by mixing 
sodium dodecyl sulfate with trimethylammonium dodecyl chloride. 
As a result, it was confirmed that the optimal parameter and sur- 
face tension are affected very little by salt concentrations. As a 
result, the solubilization parameter was found extremely smaller 
than in other surfactant systems, hence its practical use is thought 
difficult, although it has its own advantages. Another investigation 
has been given on effects of a mixed oil on phase behavior of mi- 
croemulsion and multi-phase microemulsion because of two-chain 
type surfactants of a phosphatidyicholine system. 5 figs., 2 tabs. 


32312 (ETDE/JP-mf-95706678, pp. 412-415) Enhanced oll 
recovery.: Research on low concentration chemical flooding. 
Iwamoto, T. (Japan National Oi] Corp., Tokyo (Japan). Technology 
Research Center); Murata, S.; Naito, K. Japan National Oil Corp., 
Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s ac- 
tivities in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

As a part of research and development activities on secondary 
and tertiary crude oil recovery technology, a study began in 1991 
to raise the recovery effect by adding alkali into a low- 
concentration chemical flooding process that used conventional 
surfactants. Subsequent to the successful experiments using crude 
oils with high acidity in the previous year, the 1992 fiscal year has 
performed crude oil recovery experiments using locally produced 
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crude oil with slightly lower acidity (acidity of 0.57 mgKOH/g) and 
using measurement of surface tension of a mixture of crude oil and 
alkali/surfactant as well as cores. As a result of the phase behavior 
and surface tension tests, it has been verified that lower surface 
tension than in the case of single material can be obtained by com- 
bining the surfactant with the alkali. A trend has been observed 
that the estimated value for the surface tension is lower with the 
emulsion becomes an upper phase rather than a lower phase. An 
experiment on sandstone cores impregnated with crude oil mixture 
at a predetermined ratio has provided a recovery rate of 35.4% for 
water flooding and 19.7% for chemical flooding. 3 figs., 1 tab. 


32313 (ETDE/JP-mf-95706678, pp. 416-424) Enhanced oil 
recovery.: Development of foam model. Naito, K. (Japan Na- 
tional Oil Corp., Tokyo (Japan). Technology Research Center). 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

As a part of the research and development activities of sec- 
ondary and tertiary crude oil recovery technologies, a study is 
being made on a CO2 foam flooding process. Discussions have 
been given on a method to incorporate a foam model in a three- 
dimensional multi-component model, COM3DS, that had been 
developed previously. The discussions aim at developing a simula- 
tion model required for evaluation on the CO2 foam flooding 
process that uses a surfactant. The 1992 fiscal year has verified 
the reliability of the method by incorporating two methods: the 
method using a population balance equation by Friedmann et al 
and the method using a pseudo-foam model by Fisher et al, and by 
performing a simulation. The simulation has been performed by us- 
ing data for comparing the use and non-use of surfactant from the 
core (salt water saturated) test that had been executed previously. 
The simulation has matched successfully the cumulative salt water 
production amount with the experimental value. However, some 
problems have been left in the result of test on the sandpack ex- 
periment under oil/water/gas three-phase condition. 5 figs., 2 tabs. 


32314 (ETDE/JP-mf-95706678, pp. 452-460) Drilling tech- 
nology for horizontal welis.: Remote control downhole system 
(RCDOS). Arimatsu, H. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Hisano, Y.; Matsui, K.; Nishino, T.; 
Omori, H.; Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 
Oct 1993. (In Japanese). In Record of TRC’s activities in the fiscal 
year 1992. 634p. Order Number DE95706678. Source: OSTI; 
NTIS; Available from Japan National Oil Corporation, 2-2, Uchisai- 
waicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

In order to improve drilling efficiency and accuracy in horizontal 
wells, development has been continued since 1989 on a system 
that can change freely bending angle and azimuth of a bit by using 
transmission signals from the ground surface and control the shaft 
tracks. This paper reports the accomplishments during the 1992 
fiscal year. The elementary technologies include developments of 
shaft bottom devices, control signal transmitting techniques, a high- 
temperature resistant and high-precision azimuth/inclination sensor, 
and shaft track control program. The 1992 fiscal year has per- 
formed investigations and discussions on these four assignments. 
With regard to the shaft bottom devices, for example, design and 
fabrication have been carried out on the machine of No. 3 model 
using a double cylinder deflection system which has been dis- 
cussed and selected till the previous year. Such deficiency as the 
center shift in the conventional outer and inner cylinders has been 
improved by improving the eccentric plate in the bending mecha- 
nism. A simulation has been executed on the transmission 
technology to analyze the electromagnetic wave transmission char- 
acteristics by using the electric field system from the ground surface 
to the shaft bottom. Valuable findings have been obtained such as 
comparison of the system with a magnetic field system. 9 figs. 


32315 (ETDE/JP-mf-95706678, pp. 461-465) Drilling tech- 
nology for horizontal wells.: Well path design program. 
Yonezawa, T. (Japan National Oil Corp., Tokyo (Japan). Technol- 
ogy Research Center); Hisano, Y.; Matsui, K.; Inowaki, R.; 
Arimatsu, H.; Wasada, N. Japan National Oil Corp., Tokyo (Japan). 
29 Oct 1993. (In Japanese). In Record of TRC’s activities in the 
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fiscal year 1992. 634p. Order Number DE95706678. Source: 
OSTI; NTIS; Available from Japan National Oil Corporation, 2-2, 
Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

Development activities are being made on a computer program 
that can be used in the planning stage for a drilling plan of highly 
inclined wells and horizontal wells. This paper reports the accom- 
plishments in the 1992 fiscal year. Subsequent to the planned 
shaft track program and the wear estimation program established 
by the previous year, a prototype of the whole program has been 
developed and a hearing has been conducted with petroleum de- 
veloping companies in Japan. With respect to the casing design, 
various experiments have been performed and a personal com- 
puter version has been completed. Among these, the shaft track 
establishing program, for example, has consisted of identification of 
reservoir structures by means of digitizer input into a contour map, 
setting of general curve design, setting of three-dimensional hori- 
zontal wells, setting of well profile, and a series of programs using 
the shaft track indication as the basic function. The hearing has 
provided several improvement propositions, such as making com- 
parison of the plans and the results possible, and considering the 
interference with other wells. 6 figs., 2 tabs. 


32316 (ETDE/JP-mf-95706678, pp. 466-470) Drilling tech- 
nology for horizontal wells.: State-of-the-art completion 
technology. Hisano, Y. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Wasada, N. Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1998. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

One of the factors greatly affecting production behavior in hori- 
zontal wells is a well completion technology, but its systematic 
study has been remaining behind. The present study has been 
continued since 1989 under an objective of collecting and putting 
in order the items of information to prepare a horizontal well com- 
pletion manual. This paper reports the accomplishments during the 
1992 fiscal year. The current fiscal year has added technical infor- 
mation consisting mainly of that from literature investigation to the 
first manual edition that was completed by the previous year, and 
prepared a revised edition (the second edition). Investigations have 
also been made on the latest completion technologies using differ- 
ent literatures. To explain, with respect to preventing the sand 
flooding trouble, which is one of the large technical problems in the 
completion technologies, Japan has participated in the international 
joint commissioned survey, CEA-14, and acquired data on gravel 
packs. Other techniques have been learned by witnessing the 
Minami-Aga pilot tests that have been carried out since 1990. The 
items of information acquired through these activities have been 
added to the second edition of the manual. 4 figs., 1 tab. 


32317 (ETDE/JP-mf-95706678, pp. 471-475) Drilling tech- 
nology for horizontal wells.: Solid control technology. Nagae, 
Y. (Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Arimatsu, H.; Wasada, N. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 6834p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 
Because increase in concentrations of solids (drilling debris) in 
horizontal well drilling renders a large impediment, research activi- 
ties have been carried out since 1989 aiming at establishing a 
solid control technology. This paper reports the accomplishments 
during the 1992 fiscal year. Based on the plans and designs exe- 
cuted on the monitoring system by the previous year, the current 
fiscal year has purchased and fabricated different devices, and 
identified their effectiveness. Fabricated during the year have in- 
cluded the following: an automatic mud water sampling device; 
solid analyzer (that operates on the direct analysis method using a 
fluorescent X-ray analyzer, a hydrometer, and a chlorine ion ana- 
lyzer to analyze mud water incineration residues); and a tracer 
supplying and analyzing device (KI addition and analysis to detect 
incoming and outgoing water in circulating mud water). Their high 
accuracy has been identified in laboratory tests and fundamental 
site test drilling. In addition, discussions have begun on methods of 
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site data analysis including selection of specific items and prepara- 
tion of the data base to optimize the solid control. 3 figs., 2 tabs. 


32318 (ETDE/JP-mf-95706678, pp. 518-527) Basic research 
on production technology. Ihara, T. (Japan National Oil Corp., 
Tokyo (Japan). Technology Research Center); Furukawa, H.; Yanai, 
K.; Shimizu, N.; Wasada, N. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

In order to establish the basic technology to improve production 
efficiency of crude oil and natural gas, research activities have 
been continued since 1984 on artificial oil mining methods, 
two-phase fluid behavior of gas and liquid in a pipe, and fluid char- 
acteristics of high pour point crude oil. This paper reports the 
accomplishments during the 1992 fiscal year. The artificial oil min- 
ing method is intended to optimize the installation depth, size, and 
gas injection amount of gas lift valves through introduction of a de- 
sign program (developed by Tulsa University). The current fiscal 
year has improved the input and output for design. With respect to 
the two-phase fluid behavior, the existing two-phase flow experi- 
mental equipment was used to begin experimenting the upward 
steady gas-liquid two-phase flow in a steeply inclined pipe based 
on the technical information obtained from the international joint re- 
search with Tulsa University. Discussions have been given on its 
estimation formula and model. Regarding the flow characteristics of 
high pour point crude oil, data for the Bohai crude oil have been 
added to the program. Comparison and analysis have been given 
on basic properties, reactivation pressure and solidification charac- 
teristics of four kinds of crude oil obtained since 1988. 13 figs., 3 
tabs. 


32319 (ETDE/JP-mf-95706678, pp. 528-534) Production 
technology under high-temperature and corrosive environ- 
ment.: Development of corrosion-resistant materials and 
sealing technology. Nakamura, S. (Japan National Oil Copp., 
Tokyo (Japan). Technology Research Center); Wasada, N. Japan 
National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In 
Record of TRC’s activities in the fiscal year 1992. 634p. Order 
Number DE95706678. Source: OSTI; NTIS; Available from Japan 
National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, 
Tokyo, Japan. 

Developmental research activities have been continuing since 
the 1985 fiscal year under a nine-year plan on corrosion-resistant 
and economical materials, and sealing of tubing joints in high- 
temperature, high-pressure, and corrosive environment of oil and 
gas wells at great depths. This paper reports the accomplishments 
during the 1992 fiscal year. First, the plasma padding weld coating 
(Hastelloy C-276) facility fabricated previously was used to make a 
prototype long pipe (5 m) for evaluation. The base material has 
been changed from N-80 to L-80 in the present fabrication to opti- 
mize softening and tensile strength of the hardened part as well as 
to establish an optimal welding condition. The prototype pipe has 
shown good results in mechanical property and corrosion resis- 
tance tests. The interior coated sample joints that have shown 
good corrosion resistance (CO2) in the previous year were given 
tests under an H2S + CO2 environment, all the samples having 
shown good results. Pipe end vacuum sealing tests have also 
been conducted, from which new findings have been obtained on 
sealing systems and packing materials. 3 figs., 2 tabs. 


32320 (ETDE/JP-mf-95706678, pp. 573-578) Technologies 
for offshore marginal oil field development.: Application of 
subsea systems. Wada, H. (Japan National Oil Corp., Tokyo 
(Japan). Technology Research Center); Yoshizawa, M.; Ohashi, M.; 
Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

The present report explained the conceptual design of seabed 
finishing system to economically and effectively develop the mar- 
ginal oil gas fields, which are expected to be more and more 
frequently discovered in future as the offshore oil exploration is ac- 
tively continued. The system to which the seabed finishing well 





was applied was designed for the marginal offshore oil gas field 
supposed to be located in a shallow sea area. As such a supposed 
field forming a locative condition of conceptual design, an oil gas 
field in a Japan Sea’s shore-neighboring sea area was designated 
upon selection by seawater depth, distance from the shore and 
other field situations, oceanographic/meteorological and other natu- 
ral conditions, production rate, and well drilling and other work 
conditions. The thus designated field is 80m in seawater depth, 
12km in distance from the shore and three in number of drilled 
wells. The system is composed of Christmas trees, manifold pro- 
tection structure, pipelines, control umbilical and control module. 
Through operationally verifying the system with reliability, its char- 
acteristics were made clear together with the application scope of 
the existing technologies to its general extent. 5 figs., 2 tabs. 


32321 (ETDE/JP-mf-95706678, pp. 579-582) Technologies 
for offshore marginal oil field development.: Optimization pro- 
gram for offshore oil field development system. Kawashima, K. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Wada, H.; Yoshizawa, M.; Ohashi, M.; Ishibashi, T.; Ko- 
jima, T.; Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 
Oct 1993. (in Japanese). In Record of TRC’s activities in the fiscal 
year 1992. 634p. Order Number DE95706678. Source: OSTI; 
NTIS; Available from Japan National Oil Corporation, 2-2, Uchisai- 
waicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The present report explained the computer program having a 
function to automatically structure the offshore oil and gas field de- 
velopment system. The factors are inputted such as offshore oil 
and gas field conditions (seawater depth, production per day and 
sea area), number of wells to be drilled, processing function and 
loading function. By designating those factors or having the system 
automatically select them, plural offshore oil and gas field develop- 
ment systems can be automatically structured. The present 
program is composed of three parts, i.e., system structuring, com- 
putation and system evaluation. The computation part is further 
divided into three processes, i.e., specifications, work schedule and 
cost. The system structuring part determines the element facilities 
to structure the offshore oil and gas field development system. 
Those facilities comprise platform, connection machinery and 
pipelines. The computation part inputs the detailed factors, which 
have not been inputted about the element facilities by the system 
structuring part, and computes specifications, work schedule and 
cost. The present report also showed examples of structuring the 
oil field development system by the present program. 1 fig., 2 tabs. 


32322 (ETDE/JP-mf-95706678, pp. 583-587) Technologies 
for offshre marginal oil field development.: Flexible production 
riser system for deep water. Yoshizawa, M. (Japan Nation! Oil 
Corp., Tokyo (Japan). Technology Research Center); Wada, H.; 
Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

In the floating oil production system, the offshore floating struc- 
ture and seabed system (seabed manifold, etc.) are connected by 
a flexible riser, which transfers the crude oil and natural gas pro- 
duced on the seabed up to the floating structure. By selecting a 
medium water depth sea area (up to 500m in depth) as an object, 
the present report explained the development of a light weight flex- 
ible riser, which was applicable to the floating oil production 
system, and its installation technique. By taking the lateral pres- 
sure during its installation and the external pressure after its 
installation into consideration, the experimentally prepared riser 
was designed to be lightened in dead weight. The large diameter 
flexible riser was reinforced against the external pressure by using 
a 1.5mm-tick stainless tape as an element material of interlock 
pipe, so that a sufficient strength was secured. A thermally plastic 
FRP riser and high tension steel riser were experimentally pre- 
pared together with studying the development of an end joint and 
its installation technique. The present report also showed the basic 
structure, bending rigidity and other basic characteristics of the 
light weight riser. 5 figs., 1 tab. 
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0204 Processing 
Refer also to citation(s) 32103, 33776 


32323 (DOE/PC/91304—T10) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report, March 1, 1994— 
May 31, 1994. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91304. Order Number 
DE95000388. Source: OSTI; NTIS; GPO Dep. 

In this quarter the authors studied the isomerization and hydroc- 
racking of paraffins in the presence of aromatics and naphthenes. 
It was found that one could alkylate aromatics and naphthenes 
with paraffins over a Pt/ZrO2/SO, catalyst at 160°C and 350 psig 
of H2 (380-420 psig during the reaction). Surprisingly, 75 wt% of 
cyclohexane was alkylated by alkyl groups derived from n-heptane 
and 33 wt% of toluene was alkylated under the same conditions. 
Addition of aromatics and hydride transfer agents to the paraffinic 
feed affects product distributions and conversions, probably by 
modifying the acidity of the Pt/ZrO./SO,, catalyst. It appears that 
one may be able to control the product distribution from conversion 
of long-chain paraffins by use of suitable agents. A letter describing 
these results has been accepted for rapid publication by the jour- 
nal, Applied Catalysis. A copy is attached as an appendix. 


0205 Products and By-Products 


32324 (SAND—93-1039) Hydrous metal oxide catalysts for 
oxidation of hydrocarbons. Miller, J.E. (Sandia National Labs., 
Albuquerque, NM (United States). Process Research Dept.); 
Dosch, R.G.; McLaughlin, L.l. Sandia National Labs., Albuquerque, 
NM (United States). Jul 1993. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94019036. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed at Sandia under a CRADA 
with Shell Development of Houston, Texas aimed at developing hy- 
drous metal oxide (HMO) catalysts for oxidation of hydrocarbons. 
Autoxidation as well as selective oxidation of 1-octene was studied 
in the presence of HMO catalysts based on known oxidation cata- 
lysts. The desired reactions were the conversion of olefin to 
epoxides, alcohols, and ketones, HMOs seem to inhibit autoxida- 
tion reactions, perhaps by reacting with peroxides or radicals. 
Attempts to use HMOs and metal loaded HMOs as epoxidation 
catalysts were unsuccessful, although their utility for this reaction 
was not entirely ruled out. Likewise, alcohol formation from olefins 
in the presence of HMO catalysts was not achieved. However, this 
work led to the discovery that acidified HMOs can lead to carboca- 
tion reactions of hydrocarbons such as cracking. An HMO catalyst 
containing Rh and Cu that promotes the reaction of a-olefins with 
oxygen to form methyl ketones was identified. Although the activity 
of the catalyst is relatively low and isomerization reactions of the 
olefin simultaneously occur, results indicate that these problems 
may be addressed by eliminating mass transfer limitations. Other 
suggestions for improving the catalyst are also made. 57 refs. 


0206 Health and Safety 
Refer also to citation(s) 32290, 33593 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 32230, 32232, 32320 


32325 (ANL/ES/PP-—75490) The impact of the Persian Gulf 
crisis on household energy consumption and expenditure pat- 
terns. Henderson, L. (Univ. of Baltimore, MD (United States)); 
Poyer, D.; Teotia, A. Argonne National Lab., IL (United States). 
[1994]. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94019289. Source: OSTI; NTIS; GPO Dep. 

The Iraqi invasion of the Kingdom of Kuwait on August 2, 1990, 
and the subsequent war between Iraq and an international alliance 
led by the United States triggered first immediate and then fluctuat- 
ing world petroleum prices. Increases in petroleum prices and in 
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U.S. petroleum imports resulted in increases in the petroleum 
prices paid by U.S. residential, commercial, and industrial con- 
sumers. The result was an immediate price shock that reverberated 
throughout the U.S. economy. The differential impact of these price 
increases and fluctuations on poor and minority households raised 
immediate, significant, and potentially long-term research, policy, 
and management issues for a variety of federal, state, and local 
government agencies, including the U.S. Department of Energy 
(DOE). Among these issues are (1) the measurement of variations 
in the impact of petroleum price changes on poor, nonpoor, minor- 
ity, and majority households; (2) how to use the existing policy 
resources and policy innovation to mitigate regressive impacts of 
petroleum price increases on lower-income households; and (3) 
how to pursue such policy mitigation through government agencies 
severely circumscribed by tax and expenditure limitations. Few 
models attempt to assess household energy consumption and en- 
ergy expenditure under various alternative price scenarios and with 
respect to the inclusion of differential household choices correlated 
with such variables as race, ethnicity, income, and geographic lo- 
cation. This paper provides a preliminary analysis of the nature 
and extent of potential impacts of petroleum price changes at- 
tributable to the Persian Gulf War and its aftermath on majority, 
black, and Hispanic households and on overlapping poor and non- 
poor households. At the time this was written, the Persian Gulf War 
had concluded with Iraq’s total surrender to all of the resolutions 
and demands of the United Nations and United States. 


32326 (DOE/EIA—0109(94/09)) Petroleum Supply Monthly, 
September 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. Sep 1994. 
148p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95000455. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of four 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timelines and completeness. The other publications are the 
Weekly Petroleum Status Report (WPSR), the Winter Fuels Report, 
and the Petroleum Supply Annual (PSA). Data presented in the 
PSM describe the supply and disposition of petroleum products in 
the United States and major US geographic regions. The data se- 
ries describe production, imports and exports, inter-Petroleum 
Administration for Defense (PAD) District movements, and invento- 
ries by the primary suppliers of petroleum products in the United 
States (50 States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in primary supply. Included 
are: Petroleum refiners, motor gasoline blenders, operators of natu- 
ral gas processing plants and fractionators, inter-PAD transporters, 
importers, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections: Summary Statistics and Detailed Statistics. 


32327 (DOE/EIA—-0520(94/08)) International petroleum 
statistics report, August 1994. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Energy 
Markets and End Use. 26 Aug 1994. 73p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94017746. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nual data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
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1970 through 1993; OECD stocks from 1973 through 1993; and 
OECD trade from 1983 through 1993. 


32328 (DOE/EIA-0535(93)) Fuel oil and kerosene sales 
1993. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 3 Oct 1994. 54p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95001361. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication contains the 1993 survey results of the “Annual 
Fuel Oil and Kerosene, Sales Report” (Form EIA-821). This is the 
fifth year that the survey data have appeared in a separate publi- 
cation. Prior to the 1989 report, the statistics appeared in the 
Petroleum Marketing Annual (PMA) for reference year 1988 and 
the Petroleum Marketing Monthly (PMM) for reference years 1984 
through 1987. The 1993 edition marks the 10th annual presenta- 
tion of the results of the ongoing “Annual Fuel Oil and Kerosene 
Sales Report” survey. Except for the kerosene and on-highway 
diesel information, data presented in Tables 1 through 12 (Sales of 
Fuel Oil and Kerosene) present results of the EIA-821 survey. Ta- 
bles 13 through 24 (Adjusted Sales of Fuel Oil and Kerosene) 
include volumes that are based on the EIA-821 survey but have 
been adjusted to equal the products supplied volumes published in 
the Petroleum Supply Annual (PSA). 


32329 (DOE/EIA-0538(94/95-1)) Winter fuels report, week 
ending October 7, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 14 Oct 
1994. 77p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95001362. Source: OSTi; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, the policymakers, 
consumers, analysts, and State and local governments on the fol- 
lowing topics: distillate fuel oil net production, imports and stocks 
on a US level and for all Petroleum Administration for Defense Dis- 
tricts (PADD) and product supplied on a US level; propane net 
production, imports and stocks on a US level and for PADD’s I, Il, 
and Ill; natural gas supply and disposition and underground 
storage for the US and consumption for all PADD’S; as well as se- 
lected National average prices; residential and wholesale pricing 
data for heating oil and propane for those States participating in 
the joint Energy Information Administration (ElA)/State Heating Oil 
and Propane Program; crude oil and petroleum price comparisons 
for the US and selected cities; and a 6-10 Day, 30-Day, and 90- 
Day outlook for temperature and precipitation and US total heating 
degree-days by city. 


0208 Waste Management 
Refer also to citation(s) 32332, 32333 


32330 (DOE/MT/92005-5) Development of a membrane- 
based process for the treatment of oily waste waters: 
[Quarterly] technical report, March 5—June 4, 1994. McCray, 
S.B. Bend Research, Inc., OR (United States). 16 Sep 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92005. Order Number DE94018796. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of this program is to develop a system based 
on reverse-osmosis (RO) membranes that can treat oily water 
economically. This system will be based on the use of thin-film- 
composite (TFC) membranes that consist of a selective coating 
placed on a solvent-resistant hollow-fiber support. For this program, 
we plan to develop solvent-resistant hollow-fiber supports and coat 
them with a “loose RO” coating. We developed the coating, which 
is designated TTM, in previous work for the treatment of oily waste 
waters. During this reporting period, work was focused on arrang- 
ing for a demonstration test of this technology. Due to unforeseen 
delays in installing the equipment at the demonstration site, only 
limited experiments could be performed during this reporting pe- 
riod. During the next reporting period, we plan to begin long-term 
testing at the demonstration-test site. The demonstration test and 
the final report are the only tasks remaining in this program. 


32331 (DOE/MT/92007-8) Characterization of oll and gas 
waste disposal practices and assessment of treatment costs: 
[Quarterly] report, April 1, 1994—June 30, 1994. Bedient, P.B. 





Rice Univ., Houston, TX (United States). Dept. of Environmental 
Sciences and Engineering. 15 Jul 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92007. Order Number DE94018758. Source: OSTI; NTIS; 
GPO Dep. 

This report covers work completed during the seventh quarter for 
the project. The project consists of three tasks: the first relates to 
developing a database of waste volumes and disposal methods 
used by the industry; the second and third tasks are aimed at in- 
vestigating technologies that could be used for the treatment of 
produced waters and developing cost estimates for those technolo- 
gies. The remainder of this report describes progress related to the 
three tasks in the project. Overall, the majority of data analyses us- 
ing information from the PED have been completed. A detailed 
correlation between well completions and a variety of environmen- 
tal characteristics in the eight counties in Texas was developed. In 
terms of the treatment of produced water, much of the work in the 
past quarter was. focused on analyzing the costs associated with 
treatment using reverse osmosis and package treatment plants. 


0209 Environmental Aspects 


Refer also to citation(s) 32187, 32340, 34335 


32332 (CONF-920961—3) Remediation of manufactured gas 
plant solls contaminated with free and complex cyanide. Maka, 
A. (Institute of Gas Technology, Chicago, IL (United States)); Aron- 
stein, B.N.; Srivastava, V.J.; Theis, T.L.; Young, T.C. Institute of 
Gas Technology, Chicago, IL (United States). [1992]. 26p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United 
States);Gas Research Inst., Chicago, IL (United States). From 5. 
international symposium on gas, oil and environmental biotechnol- 
ogy; Chicago, IL (United States); 21-24 Sep 1992. Source: OSTI; 
Institute of Gas Technology, 3424 South State Street, Chicago, IL 
60616. 

Cyanide is one of the main contaminants present in soil from 
manufactured gas plants (MGP) . Several treatment methods 
including thermal treatment, chemical treatment, ultraviolet irradia- 
tion, and biological treatment were evaluated for their ability to 
degrade the cyanide present in these soils. In the thermal treat- 
ment, raising the temperature of the purified waste to 2000-3000C 
resulted in complete removal of complex cyanide from the soil; 
however, the cyanide emitted was in a the toxic gaseous HCN 
form. Chemical treatment, using the oxidant Fenton’s reagent in a 
10% soil slurry, resulted in the destruction of 80% of the free 
cyanide but little, if any, complex cyanide. Ultraviolet irradiation of 
the basic leachate from MGP wastes in the presence of the chelat- 
ing agent EDTA yielded 90% degradation of the complex cyanide. 
For biological treatment, using an aerobic mixed culture, almost 
60% of the free cyanide disappeared from the system with minimal 
degradation of the complex cyanide. Each treatment has its limita- 
tions. Thus, a combined physical-chemical-biological treatment in 
which the complex cyanide is degraded to free cyanide by pho- 
todegradation under alkaline conditions, the free cyanide then 
chemically (by Fenton’s reagent) or biologically converted to NH3 
and COs, is proposed for the removal of cyanide from MGP sites. 


32333 (CONF-931136—4) MGP soll remediation in a slurry- 
phase system: A pilot-scale test. Liu, Bill Y. (Institute of Gas 
Technology, Chicago, IL (United States)); Srivastava, V.J.; Paterek, 
J.R.; Pradhan, S.P.; Pope, J.R.; Hayes, T.D.; Linz, D.G.; Jerger, 
D.E. Institute of Gas Technology, Chicago, IL (United States). 
[1993]. 15p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 6. conference on gas, oil and environmental 
biotechnology; Colorado Springs, CO (United States); 29 Nov - 1 
dec 1993. Source: OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616. 

An overall protocol for remediating manufactured gas plant 
(MGP) soils generally includes bench-scale evaluation of the tech- 
nology, pilot-scale demonstration, and full-scale implementation. 
This paper summarizes the results of the bench-scale and pilot- 
scale study for treating an MGP soil with IGT’s integrated 
Chemical/Biological Treatment (CBT) or Manufactured Gas Plant 
Remediation (MGP-REM) process in the slurry-phase mode of ap- 
plication. MGP soils are contaminated primarily with polynuclear 


02 PETROLEUM 
0209 Environmental Aspects 


aromatic hydrocarbons (PAHs). An MGP site in New Jersey was 
the subject of this study. Soils from the site were used for the 
bench-scale evaluation of the integrated Chemical/Biological Treat- 
ment. The bench-scale study started with biological pre-treatment 
followed by chemical treatment and biological polishing. Results of 
the bench-scale study showed that this process was effective in 
degrading EPA Total as well as EPA Carcinogenic PAHs. A test 
matrix was developed to assess this technology at a pilot-scale fa- 
cility. The test matrix consisted of at least eight semi-continuous 
runs designed to evaluate the effects of PAH concentration, total 
solids concentration, residence time, and a number of chemical 
reagent additions. An operating permit for 14 days was obtained to 
evaluate the process primarily for air emission data and secondar- 
ily for PAH degradation data. The PAH data showed that the 
MGP-REM process was very effective in degrading carcinogenic 
PAHs even under sub-optimal operating conditions. The field data 
also showed that the emissions of volatile organic compounds 
were well below the regulatory limits. 


32334 (DOE/MT/92002—7) Field studies of beach cones as 
coastal erosion control/reversal devices for areas with signifi- 
cant oil and gas activities: Annual report, February 24, 
1993-February 23, 1994. Law, V.J. Tulane Univ., New Orleans, 
LA (United States). Dept. of Chemical Engineering. 7 Jul 1994. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92002. Order Number DE94018749. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this project was to evaluate the utility of 
a device called the “beach cone” in combating coastal erosion. 
Seven initial sites were selected for testing beach cones in a vari- 
ety of geometric configurations, and six sites were actually used. 
Six hundred beach cones were installed at the six sites in late July 
and early August, 1992. An additional 109 cones were installed at 
an eighth site in December of 1992. Findings indicate that beach 
cones accreted significant amounts of materials along the beach of 
a barrier island. At the eighth installation the amount of accreted 
material was measured by surveys to be 2200 cubic meters (2900 
cubic yards) in February of 1993, when the cones were found to 
have been completely covered by the material. The average in- 
crease in elevation was about 7 inches (0. 18 in) with a maximum 
buildup of 3 ft. (I in). At other test sites, accretion rates have been 
less dramatic but importantly, no significant additional erosion has 
occurred, which is a positive result. The cost of sediment accretion 
using beach cones was found to be about $13.72 per cubic yard of 
sand or approximately $500,000 per mile of beach, which would be 
much lower if the cones were mass produced. The survival of the 
cones through the fringes of Hurricane Andrew indicates that they 
can be anchored sufficiently to survive significant storms. The mea- 
surements of the cones settling rates indicate that this effect is 
negligible, does not hinder their effectiveness. We do not yet have 
sufficient data to state the categorical success of the beach cones, 
but results to date are encouraging. 


32335 (EIS—94019034) Proposed IMS infrastructure im- 
provement project, Seward, Alaska: Final environmental 
impact statement. Exxon Valdez Oil Spill Trustee Council (United 
States). Sep 1994. 688p. Sponsored by Department of the Interior, 
Washington, DC (United States). Order Number DE94019034. 
Source: OSTI; NTIS; INIS. 

This Environmental Impact Statement (EIS) examines a proposal 
for improvements at the existing University of Alaska, Fairbanks, 
Institute of Marine Science (IMS), Seward Marine Center. The 
Exxon Valdez Oil Spill (EVOS) Trustee Council is proposing to im- 
prove the existing research infrastructure to enhance the EVOS 
Trustee Council's capabilities to study and rehabilitate marine 
mammals, marine birds, and the ecosystem injured by the Exxon 
Valdez oil spill. The analysis in this document focuses on the ef- 
fects associated with construction and operation of the proposed 
project and its proposed alternatives. The EIS gives a detailed 
description of all major elements of the proposed project and its al- 
ternatives; identifies resources of major concern that were raised 
during the scoping process; describes the environmental back- 
ground conditions of those resources; defines and analyzes the 
potential effects of the proposed project and its alternatives on 
these conditions; and identifies mitigating measures that are part of 
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the project design as well as those proposed to minimize or reduce 
the adverse effects. Included in the EIS are written and oral com- 
ments received during the public comment period. 


32336 (WHC-SD-EN-AP-179) Underground storage tanks 
200W-FS-34 and 200W-FS-35 excavated soil field sample plan. 
Lucas, J.G. Westinghouse Hanford Co., Richland, WA (United 
States). 7 Sep 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95000433. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan outlines the process that will be used to collect sam- 
ples from soil excavated during removal of underground storage 
tanks 200W-FS-34 and 200W-FS-35. The samples will be analyzed 
to determine if gasoline and diesel fuel are present in the soil at 
levels above action levels specified by the Washington State De- 
partment of Ecology. On April 15, 1992, the underground storage 
tanks were removed and soil samples were collected at each for- 
mer tank location and from around the associated piping. Soil was 
excavated from the site until field instrumentation indicated that the 
former tank sites were clean in the judgment of the field team 
leader. Field monitoring consisted of using an organic vapor moni- 
tor to survey soil shaken in a plastic bag. Monitoring indicated that 
petroleum contamination ranged from 40 to 800 ppm. 


32337 (Y/SUB-94-99069C/Y 15/1) Corrective action baseline 
report for underground storage tanks 0439-U, 0440-U, 2073-U, 
2074-U, and 2075-U at the East End Fuel Station, Buildings 
9754 and 9754-2, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
Facility ID No. 0-010117. Oak Ridge Y-12 Plant, TN (United 
States); Science Applications International Corp., Oak Ridge, TN 
(United States). Jan 1994. 108p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE95000611. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to provide baseline geochemical 
and hydrogeologic data relative to corrective action for under- 
ground storage tanks (USTs) 0439-U, 0440-U, 2073-U, 2074-U, 
and 2075-U at the East End Fuel Station, Buildings 9754 and 
9754-2 at the Oak Ridge Y-12 Plant. Progress in support of correc- 
tive action at the East End Fuel Station has included monitoring 
well installation, tank removal, and baseline groundwater sampling 
and analysis. This document represents the baseline report for cor- 
rective action at the East End Fuel Station and is organized into 
three sections. Section 1 presents introductory information relative 
to the site, including the regulatory initiative, site description, and 
progress to date. Section 2 includes a summary of additional moni- 
toring well installation activities, the results of baseline groundwater 
sampling, a summary of tank removal activities, and the results of 
confirmatory soil sampling performed during tank removal. Section 
3 presents the baseline hydrogeology and planned zone of influ- 
ence for groundwater remediation. 


32338 (Y/SUB-94-99069C/Y 15/2) Corrective action baseline 
report for underground storage tank 2331-U Building 9201-1. 
Oak Ridge Y-12 Plant, TN (United States); Science Applications In- 
ternational Corp., Oak Ridge, TN (United States). Jan 1994. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95000613. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to provide baseline geochemical 
and hydrogeologic data relative to corrective action for under- 
ground storage tank (UST) 2331-U at the Building 9201-1 Site. 
Progress in support of the Building 9201-1 Site has included moni- 
toring well installation and baseline groundwater sampling and 
analysis. This document represents the baseline report for correc- 
tive action at the Building 9201-1 site and is organized into three 
sections. Section 1 presents introductory information relative to the 
site, including the regulatory initiative, site description, and 
progress to date. Section 2 includes the summary of additional 
monitoring well installation activities and the results of baseline 
groundwater sampling. Section 3 presents the baseline hydrogeol- 
ogy and planned zone of influence for groundwater remediation. 
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32339 (IEE-SR-244) Future of coastal (petroleum) tankers 
the shortage of which is worried about.: Trend of their re- 
gional supply and demand. Institute of Energy Economics, Tokyo 
(Japan). 31 Aug 1993. 134p. (In Japanese). Order Number 
DE95706055. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo,Japan. 

A consideration is made of domestic transportation of petroleum 
in Japan in terms of the actual status, and the future trend of trans- 
port volume and supply/demand of tonnage. An estimation of the 
future transport volume calculated according to the prediction by 
the Institute of Energy Economics indicates that except for cases 
where achievement of environmental policies seems to be consid- 
erably difficult, shortage of the tonnage mainly of white oil tankers 
is predicted. As for the effect of substantial deregulation on 
tonnage adjustment in the report of the Shipping/Shipbuilding Ra- 
tionalization Council submitted in March 1992, all the obstacles to 
solution to the tonnage shortage are not removed because of the 
allowance system on upsizing of ships continuously existing, and 
further deregulation is requested. Moreover, it is predicted that 
there is a possibility of requiring all coastal tankers to make their 
bottom structure double, arising from the problem of environmental 
destruction caused by accidents of crude oil spillage. For safe 
transportation of petroleum, the paper says that it is necessary to 
recognize this problem together with those on aging of sailors and 
decreasing number of sailors. 38 refs., 96 figs. 


0250 Combustion 
Refer also to citation(s) 32195, 32202 


32340 (BNL-60770) Performance test reports and compari 
son of emission characteristics of prototype liquid multifuel 
burners developed for US military field cooking applications. 
Litzke, W.; Celebi, Y.; McDonald, R. Brookhaven National Lab., 
Upton, NY (United States). Aug 1994. 107p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95000634. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to provide data to the U.S. Army 
Natick RD&E Center on the performance of three prototype burn- 
ers, which have the capability of firing with multiple types of fuels 
(diesel and JP-8), and the conventional gasoline-fired M-2 burner. 
The prototype burners are intended to replace the M-2 unit cur- 
rently used in food cooking appliances in the Army. The burners 
supplied to Brookhaven National Laboratory (BNL) for the purpose 
of testing under this project included one M-2 unit, one M-3 proto- 
type unit designed by Natick, one Babington prototype unit 
designed by Babington Engineering, and one ITR prototype de- 
signed by International Thermal Research Ltd. It should be noted, 
however, that after the project began, Babington Engineering pro- 
vided an upgraded prototype unit for testing which replaced the 
unit initially provided by the Natick Center. The M-3 unit replaced 
the Karcher unit listed in the contract. The test procedures which 
were described in a Test Method Report allowed for the measure- 
ment of the concentrations of specific compounds emitted from the 
burners. These compounds included oxygen (Oz), carbon monox- 
ide (CO), oxides of nitrogen (NOx), formaldehyde, and particulate 
emissions. The level of smoke produced was also measured by 
using a Bacharach Smoke Number system (ASTM Standard 
D2156). A separate Performance Test Report for each burner was 
prepared as part of this project, and is attached as part of this 
report. In those reports details of the measurement techniques, in- 
strumentation, test operating conditions, and data for each burner 
were included. This paper provides a summary and a comparison 
of the results for all burners. A brief discussion of emissions from 
other similar small oil combustion systems is also part of this docu- 
ment to provide perspective on the type of contaminants and levels 
expected from these systems. 
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Refer also to citation(s) 32239, 32287, 32288, 32292 


32341 (DOE/MC/25031—3834) Targeted technology applica- 
tions for infield reserve growth: A synopsis of the Secondary 
Natural Gas Recovery project, Gulf Coast Basin: Topical re- 
port, September 1988—April 1993. Levey, R.A.; Finley, R.J.; 
Hardage, B.A. Texas Univ., Austin, TX (United States). Bureau of 
Economic Geology. Jun 1994. 176p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG21-88MC25031. 
Order Number DE94012268. Source: OSTI; NTIS; GPO Dep. 

The Secondary Natural Gas Recovery (SGR): Targeted Technol- 
ogy Applications for Infield Reserve Growth is a joint venture 
research project sponsored by the Gas Research Institute (GRI), 
the US Department of Energy (DOE), the State of Texas through 
the Bureau of Economic Geology at The University of Texas at 
Austin, with the cofunding and cooperation of the natural gas in- 
dustry. The SGR project is a field-based program using an 
integrated multidisciplinary approach that integrates geology, geo- 
physics, engineering, and petrophysics. A major objective of this 
research project is to develop, test, and verify those technologies 
and methodologies that have near- to mid-term potential for maxi- 
mizing recovery of gas from conventional reservoirs in known 
fields. Natural gas reservoirs in the Gulf Coast Basin are targeted 
as data-rich, field-based models for evaluating infield development. 
The SGR research program focuses on sandstone-dominated 
reservoirs in fluvial-deltaic plays within the onshore Gulf Coast 
Basin of Texas. The primary project research objectives are: To es- 
tablish how depositional and diagenetic heterogeneities cause, 
even in reservoirs of conventional permeability, reservoir compart- 
mentalization and hence incomplete recovery of natural gas. To 
document examples of reserve growth occurrence and potential 
from fluvial and deltaic sandstones of the Texas Gulf Coast Basin 
as a natural laboratory for developing concepts and testing applica- 
tions. To demonstrate how the integration of geology, reservoir 
engineering, geophysics, and well log analysis/petrophysics leads 
to strategic recompietion and well placement opportunities for re- 
serve growth in mature fields. 


32342 (ETDE/JP-mf-95706678, pp. 66-70) Simulation for in- 
tegration of generation, migration and accumulation of 
petroleum.: Research on source rock evaluation (relationship 
between oil saturation and oil expulsion). Machihara, T. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Matsubayashi, H.; Okui, A. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (in Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 6384p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to establish a source rock evaluating technol- 
ogy based on oil expulsion capability of source rocks, an indoor 
experiment and a case study have been carried out on change in 
oil saturation of lutites associated with aging. In order to derive the 
oil saturation of source rocks at a time when oil expulsion occurs, 
the indoor experiment has reproduced the oil expulsion and per- 
formed a test to measure the oil saturation of source rocks. The 
experiment using Teradomari test samples has been conducted at 
pyrolytic temperatures of 280°C to 320°C and with a heating time 
of 50 hours, but no evidence of discharging liquid hydrocarbons 
from the source rocks has been obtained. Relationship between 
hydrocarbon amount and porosity in source rocks has been put in 
order on samples from wells in the Niigata sedimentary basin. The 
hydrocarbon amount has been derived on 246 lutite test pieces 
containing much organic matters selected from those taken out of 
the wells. The porosity has been acquired from density logging or 
sound wave logging data. The result indicated that there are very 
few samples that show oil saturation in excess of 5%. This fact 
was regarded as indicating an existence of certain threshold values 
in the oil saturation of source rocks. 3 figs. 


32343 (ETDE/JP-mf-95706678, pp. 71-77) Simulation for in- 
tegration of generation, migration and accumulation of 
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petroleum.: Research on source rock evaluation (experimental 
simulation of oil cracking in source rock). Suzuki, M. (Japan 
National Oil Corp., Tokyo (Japan). Technology Research Center); 
Machihara, T. Japan National Oil Corp., Tokyo (Japan). 29 Oct 
1993. (In Japanese). In Record of TRC’s activities in the fiscal year 
1992. 634p. Order Number DE95706678. Source: OSTI; NTIS; 
Available from Japan National Oil Corporation, 2-2, Uchisaiwaicho 
2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to acquire such basic data as pyrolytic reaction 
patterns and decomposition rates, an experimental study has been 
given on bitumen that has been produced from kerogen, but not 
been expelled, and remained in source rocks. The experiment has 
been performed on a case where crude oil removed of light gravity 
fraction by distillation is used as a simulated bitumen, and a case 
where bitumen produced from kerogen in a compressive pyrolysis 
device is used. For the former case, crude oil sampled from the 
Sarukawa oil field in Akita Prefecture has been used for heating at 
temperatures of 350°C to 380°C for 48 hours to 192 hours, fol- 
lowed by slow pressure reduction at 80°C and measurement on 
relationship between pressures and volumes. As a result, a bubble 
point pressure has been derived at which the volume changes 
sharply, and it has been indicated that the higher the heating tem- 
perature, the higher the bubble point pressure. According to the 
experimental result for the latter case, decrease in heavy gravity 
fraction in the oil and increase in light gravity fraction and gases 
have shown the same trend as in the former case, but the pyro- 
bitumen amount has depended very little on the heating condition. 
5 figs. 


32344 (ETDE/JP-mf—95706678, pp. 78-80) Simulation for in- 
tegration of generation, migration and accumulation of 
petroleum.: Research on source rock evaluation (characteriza- 
tion of organic compounds in carbonate sediments). 
Machihara, T. (Japan National Oil Corp., Tokyo (Japan). Technol- 
ogy Research Center); Suzuki, M. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective to elucidate sedimentation environments for 
carbonate sediments and muddy sediments, the 1992 fiscal year 
has performed organic matter analyses on carbonate sediments 
and muddy sediments in open sea areas. The carbonate sedi- 
ments have been sampled from Noosa Heads in the temperate 
zone and Fraser Island in the semitropical zone of the east Aus- 
tralian coast, and the oceanic muddy sediments from the Oki bank 
in Japan Sea. The test sample analyses have revealed the follow- 
ing results: there is more number of straight-chain compounds with 
less carbon numbers, and less number of organics attributable to 
on-shore high-class plants in the carbonate sediments than in the 
muddy sediments; isoprenoids are abundant, and phytoplanktons 
are acting vigorously; and long-chain compounds are less in num- 
ber, with coccolith algae acting more actively in Japan Sea. It has 
also been found that steroid compounds have large existence of 
C27 in the carbonate sediments and C28 in the muddy sediments; 
phytoplanktons in the east Australian coast are producing living 
organisms actively; and diatoms are contributing largely to organis- 
mic production in Japan Sea. 1 tab. 


32345 (ETDE/JP-mf—95706678, pp. 81-85) Simulation for in- 
tegration of generation, migration and accumulation of 
petroleum.: improvement of the basin model 'SIGMA-2D’. 
Suitsu, M. (Japan National Oil Corp., Tokyo (Japan). Technology 
Research Center); Okui, A.; Matsubayashi, H. Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1993. (In Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

The oil mine forming model 'SIGMA-2D’ has been improved and 
its sensitivity has been analyzed. In improving the numerical calcu- 
lation method, the SEQ method has been introduced that 
separates the energy retention formula for temperature calculation 
from the mass retention formula for pressure and water saturation 
calculation, which has improved the calculation efficiency by about 
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15%. The improved SIGMA-2D had its sensitivity analyzed taking 
the sedimentary basin in the south-eastern part of Hungary. As a 
result, the following matters have been made clear: if it is intended 
to shorten the calculation time by reducing the number of grids, it is 
necessary to limit the sensitivity at least to an extent that the shape 
of a sedimentary basin and properties of internal ground beds are 
reproduced; it is preferable that absolute maximum permeability of 
ground beds be set in order to achieve stability and time reduction 
in the calculation; increased total organic carbon increases produc- 
tion and migration of hydrocarbons and causes rapid change in oil 
saturation of the ground, resulting in poor calculation stability, and 
sharp increase in the calculation time. 2 figs., 2 tabs. 


32346 (ETDE/JP-mf-95706678, pp. 219-225) Elastic wave 
exploration.: Data processing of shear wave data. Shimizu, N. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Tsuru, T.; Matsuoka, T. Japan National Oil Corp., Tokyo 
(Japan). 29 Oct 1993. (In Japanese). In Record of TRC’s activities 
in the fiscal year 1992. 634p. Order Number DE95706678. 
Source: OSTI; NTIS; Available from Japan National Oil Corpora- 
tion, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

With an objective of estimating and analyzing lithofacies of gas 
reservoirs as part of the developmental studies on petrophysical 
seismic exploration technology, discussions have been continued 
on P/S wave separation technologies and stacking technologies 
since 1989 to obtain stacking cross sections of SH waves and P-S 
converted waves. Based on the results obtained up to the previous 
year, the fiscal year 1992 has carried out detailed discussions on 
estimating the S-wave static correction amount and on application 
of a new method. As a method to estimate static correction on re- 
tracted waves, a turning-ray tomography has been developed that 
estimates a surface velocity structure by using ray tracing and in- 
version to make the method precise also for rapid change in the 
velocity in the surface bed. Another development is a stack power 
optimization method to derive static correction value at which the 
stacking effect is maximized, by using iterative calculations, with 
aids from data of the common receiving point stacking and com- 
mon transmitting point stacking after the normal movement 
correction. The method has been applied to actual data, proving 
distinct improvement in the stacking effect. 8 figs. 


32347 (ETDE/JP-mf-95706678, pp. 310-314) Well stimula- 
tion technology.: Field experiment of massive hydraulic 
fracturing. Onoe, S. (Japan National Oil Corp., Tokyo (Japan). 
Technology Research Center); Sugiyama, H. Japan National Oil 
Corp., Tokyo (Japan). 29 Oct 1993. (in Japanese). In Record of 
TRC’s activities in the fiscal year 1992. 634p. Order Number 
DE95706678. Source: OSTI; NTIS; Available from Japan National 
Oil Corporation, 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, 
Japan. 

Studies continued from 1988 to 1992 that were aimed at estab- 
lishing a comprehensive technology of the hydraulic fracturing 
method to be applied to reservoir rocks comprising multi-rock 
phase at a great depth, by carrying out field tests. This paper re- 
ports how the fracturing (MHF) has been carried out in the 
demonstration well No. 2 as a report for the fiscal year 1992. First 
a mini-fracturing has been carried out to derive various fracturing 
parameters. A finding has been obtained that the forcing capability 
is higher than in the Kita-Asahibara well No. 1. The MHF had a pad 
of 70,000 gallons forced in after having a propping agent of 20,000 
gallons forced in. Then, mixing propping agent has been started, 
but a screen-out has occurred when mixing at 5 PPA has begun at 
the well opening. A propping agent of 15300 Ibs was thought to 
have been forced into the bed. Although capability improvement 
has been recognized as compared with that before executing the 
MHF, a problem was left on the method for evaluating leak-off at 
the stage of designing the hydraulic fracturing. 3 figs. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 32293, 32318, 32319 


32348 (DOE/MC/28178-3882) Evaluation of high-efficiency 
gas-liquid contactors for natural gas processing: Semi-annual 
report, October 1993—March 1994. Institute of Gas Technology, 
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Chicago, IL (United States). May 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-92MC28178. 
Order Number DE95000007. Source: OSTI; NTIS; GPO Dep. 

The objective of this proposed program is to evaluate the poten- 
tial of rotating gas-liquid contactors for natural gas processing by 
expanding the currently available database. This expansion will fo- 
cus on application of this technology to environments representative 
of those typically encountered in natural gas processing plants. Op- 
erational and reliability concerns will be addressed while generating 
pertinent engineering data relating to the mass-transfer process. 
Accomplishments for this period are described for Task 6 — Fluid 
Dynamic Studies and Task 7 — Mass Transfer Coefficient Studies. 


0304 Products and By-Products 
Refer also to citation(s) 32922, 32923 


32349 (DOE/PC/92529-T7) Transient studies of low tem- 
perature catalysts for methane conversion: Quarterly technical 
progress report, 1 April 1994-30 June 1994. Notre Dame Univ., 
IN (United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92PC92529. Order Num- 
ber DE95000396. Source: OSTI; NTIS; GPO Dep. 

This report summarizes transient results obtained to elucidate 
the role of Li as promoter of LaNiOz catalysts. This catalyst has 
shown to be selective for the production of C2 hydrocarbons 
among a family of metallo-oxide catalysts studied in this project. 
The previous work suggested that the role of Li was to prevent the 
oxidation Cp hydrocarbons. The results presented in this report 
confirm that the formation of surface carbonates is the mechanism 
for blocking the unselective sites for CO. formation. 


32350 (NEI-NO—444) Aluminophosphate molecular sieves 
as potential catalysts for utilisation of natural gas. Vinje, K. 
Oslo Univ. (Norway), May 1994. 144p. Order Number 
DE95707385. Source: OSTI; NTIS. 

Silica has been modified with Al,O,, MgO, La.O, or TiO and 
impregnated with Co(NO3)2. The catalysts have been compared to 
unmodified Co-impregnated SiO. and AlzO3. Metal particle size 
distribution, catalytic activity and selectivity have been related in 
connection with CO-hydrogenation. VPI-5 has been synthesised 
using various organic amines, including an organic-free synthesis 
route. Severe pore obstruction of VPI-5 has been noted in connec- 
tion with phase transformation to AIPO,-8. The adsorption capacity 
of thermally treated samples of VPI-5, made from different reaction 
mixtures, have been measured. Even small impurities of AlPO,-8 
result in extensive pore closure hindering adsorption. HRTEM stud- 
ies reveal that stacking disorders are initiated by the phase 
transformation of VPI-5 to AiPO,-8. A reinvestigation of the synthe- 
sis of AIPO,-H1 through -H4, previously reported by d’Yvoire, has 
been made and extensive characterisation of these materials is re- 
ported. The aluminophosphates with the structures AFI and AEL 
have been synthesised, starting from a clear homogeneous solution 
containing F-. CoAPO-5 and CoAPO-11 have been synthesised hy- 
drothermally both from a clear solution and from a gel. Various 
amounts of cobalt have been used. The materials have been char- 
acterised with a variety of techniques including XRD, TGA, ICP, 
BET, SEM, EXAFS and magnetic susceptibility. Similar synthesis 
procedures have been used for the formation of SnAPO-5. This ma- 
terial has been characterised by XRD, including high temperature 
XRD, water adsorption capacity, TGA, SEM and ICP. 124 refs. 


32351 (NEI-NO-445) CO hydrogenation over cobalt 
Fischer-Tropsch catalysts. Hoff, A. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Oct 1993. 204p. Order Number 
DE95707386. Source: OSTI; NTIS. 

The main aim of the present work has been to study in what way 
the addition of a second metal influences the CO hydrogenation 
rate over alumina supported cobalt catalysts. Temperature pro- 
grammed reduction studies (298-1173 K) show that the calcined 
9% Co/Al2O03 contains two main cobalt phases: Crystalline Co30, 
particles and a cobalt oxide layer containing cobalt ions interacting 
with the alumina support surface. Some amounts of heavily 
reucible CoAl,O,4 are also present in the catalyst. Addition of 0.1 
and 1.0 wt% Pt from a chloride containing precursor lowers the 





temperature for Co3;O,4 reduction with about 80 K, while the reduc- 
tion temperature of the oxidic cobalt surface layer is lowered with 
100-200 K compared to the monometiallic cobalt catalyst. The tem- 
perature shift increases with increasing platinum amount. 1 wt% Pt 
from a chloride free platinum precursor increases the shift for the 
reduction of Co30, to 140 K, while reduction of the cobalt surface 
phase is shifted 100 K compared to the monometalliic catalyst. 
Other second metals (Pd, Ru, Ir or Re) also lowers the cobalt re- 
duction temperature. The size of the shift depends on the type of 
metal. It is suggested that the second metal must be reduced itself 
before it promotes the reduction of cobalt. It is found that the 
bimetallic CoPt and CoRe catalysts are reduced to a larger extent 
compared to the monometallic cobalt catalyst during an isothermal 
reduction for 16 hours at 623 K. In the bimetallic catalysts the oxi- 
dic cobalt surface layer are reduced, while this is not the case for 
the monometallic catalyst. Both the extent of decomposition of 
cobalt nitrate during the calcination and the reductive decomposi- 
tion temperature are unaffected by addition of a second metal. 147 
refs., 60 figs., 20 tabs. 


32352 (NEI-NO-448) Electrochemical conversion of natural 
gas: Catalytic activity of some perovskite-type oxides. Velle, 
O.J. Oslo Univ. (Norway). Mar 1991. 61p. Order Number 
DE95707389. Source: OSTI; NTIS. 

This thesis comprises four papers dealing with catalysis and 
electrochemical characterization of some perovskite oxides. One 
part treats the catalytic properties of Yb-doped SrCeO, with re- 
spect to oxidative dehydrogenation of ethane to ethene, and shows 
that the oxide is a catalyst for this reaction. The results are based 
on conventional flow reactor experiments. Possible reaction mech- 
anisms are discussed. Electrochemical characterization has been 
performed on three different electrode systems with Yttria-stabilized 
zirconia (8 m/o Y203) as a common electrolyte. The characteriza- 
tion uses the technique of impedance spectroscopy and has been 
done as a function of temperature (650-875 °C) and oxygen partial 
pressure in O2+Ar atmospheres (10-5-1 atm.). The first system 
uses Pt as an electrode and this also serves as a reference 
system. The two remaining electrode systems are Pt 
SrCeo.95Ybo.05O3_,. and Pt/CaTiO3, respectively. The three sys- 
tems have been modeled in terms of a common electrical 
equivalent circuit, with components assigned to specific processes. 
The three electrode systems have in common that they exhibit 
both charge transfer and diffusion resistance. The activation energy 
for the charge transfer process is lowered in the presence of per- 
ovskite oxides, showing their catalytic activity. The diffusion 
resistance is partly due to diffusion of adsorbed oxygen on Pt sur- 
faces. It changes character in accord with the suspected formation 
of PtO, at high partial pressures of oxygen and low temperatures. 
72 refs., 35 figs., 2 tabs. 
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32353 (CONF-940297-1) Gas utilization technologies. Bil- 
jetina, R. Institute of Gas Technology, Chicago, IL (United States). 
[1994]. 8p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 3. NARUC annual conference on natural gas 
use; Nashville, TN (United States); 13-16 Feb 1994. Source: OSTI; 
INIS; Institute of Gas Technology, 3424 S. State St., Chicago, IL 
60616. 

One of the constant challenges facing the research community is 
the identification of technology needs 5 to 15 years from now. A 
look back into history indicates that the forces driving natural gas 
research have changed from decade to decade. In the 1970s re- 
search was driven by concerns for adequate supply; in the 1980s 
research was aimed at creating new markets for natural gas. What 
then are the driving forces for the 1990s? Recent reports from the 
natural gas industry have helped define a new direction driven pri- 
marily by market demand for natural gas. A study prepared by the 
Interstate Natural Gas Association of America Foundation entitled 
“Survey of Natural Research, Development, and Demonstration 
RD&D Priorities” indicated that in the 1990s the highest research 
priority should be for natural gas utilization and that technology de- 
velopment efforts should not only address efficiency and cost, but 
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environmental and regulatory issues as well. This study and others, 
such as the report by the American Gas Association (A.G.A.) enti- 
tled “Strategic Vision for Natural Gas Through the Year 2000,” 
clearly identify the market sectors driving today’s technology devel- 
opment needs. The biggest driver is the power generation market 
followed by the industrial, transportation, appliance, and gas cool- 
ing markets. This is best illustrated by the GRI 1994 Baseline 
Projection on market growth in various sectors between the year 
1992 and 2010. This paper highlights some of the recent technol- 
ogy developments in each one of these sectors. 


32354 (DOE/EIA—0130(94/09)) Natural gas monthly, 
September 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. Sep 1994. 
106p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95001051. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly highlights activities, events, and analy- 
ses of interest to public and private sector organizations associated 
with the natural gas industry. Volume and price data are presented 
each month for natural gas production, distribution, consumption, 
and interstate pipeline activities. Producer-related activities and un- 
derground storage data are also reported. 


32355 (NRRI-94-12) Integrated resource planning for local 
gas distribution companies: A critical review of regulatory pol- 
icy issues. Harunuzzaman, M.; Islam, M. National Regulatory 
Research Inst., Columbus, OH (United States). Aug 1994. 66p. 
Sponsored by National Association of Regulatory Utility Commis- 
sioners, Washington, DC (United States). Source: OSTI; INIS; The 
National Regulatory Research Institute, The Ohio State University, 
1080 Carmack Road, Columbus, OH 43210. 

According to the report, public utility commissions (PUCs) are 
increasingly adopting, or considering the adoption of integrated re- 
source planning (IRP) for local gas distribution companies (LDCs). 
The Energy Policy Act of 1992 (EPAct) requires PUCs to consider 
IRP for gas LDCs. This study has two major objectives: (1) to help 
PUCs develop appropriate regulatory approaches with regard to 
IRP for gas LDCs; and (2) to help PUCs respond to the EPAct di- 
rective. The study finds that it is appropriate for PUCs to pursue 
energy efficiency within the traditional regulatory framework of mini- 
mizing private costs of energy production and delivery; and PUCs 
should play a limited role in addressing environmental externalities. 
The study also finds that in promoting energy efficiency, PUCs 
should pursue policies that are incentive-based, procompetitive, 
and sensitive to rate impacts. The study evaluates a number of tra- 
ditional and nontraditional ratemaking mechanisms on the basis of 
cost minimization, energy efficiency, competitiveness, and other cri- 
teria. The mechanisms evaluated include direct recovery of DSM 
expenses, lost revenue adjustments for DSM options, revenue 
decoupling mechanisms, sharing of DSM _ cost. savings, 
performance-based rate of return for DSM, provision of DSM as a 
separate service, deregulation of DSM service, price caps, and 
deregulation of the noncore gas market. The study concludes with 
general recommendations for regulatory approaches and ratemak- 
ing mechanisms that PUCs may wish to consider in advancing IRP 
objectives. 
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32356 (DOE/MC/10637-3832) The development and testing 
of technologies for the remediation of mercury-contaminated 
soils, Task 7.52: Topical report, December 1992—December 
1993. Stepan, DJ.; Fraley, R.H.; Charlton, D.S. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. Feb 1994. 70p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-86MC10637. 
Order Number DE94012265. Source: OSTI; NTIS; INIS; GPO Dep. 

The release of elemental mercury into the environment from 
manometers that are used in the measurement of natural gas flow 
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through pipelines has created a potentially serious problem for the 
gas industry. Regulations, particularly the Land Disposal Restric- 
tions (LDR), have had a major impact on gas companies dealing 
with mercury-contaminated soils. After the May 8, 1993, LDR 
deadline extension, gas companies were required to treat mercury- 
contaminated soils by designated methods to specified levels prior 
to disposal in landfills. In addition, gas companies must comply 
with various state regulations that are often more stringent than the 
LDR. The gas industry is concerned that the LDRs do not allow 
enough viable options for dealing with their mercury-related prob- 
lems. The US Environmental Protection Agency has specified the 
Best Demonstrated Available Technology (BDAT) as thermal roast- 
ing or retorting. However, the Agency recognizes that treatment of 
certain wastes to the LDR standards may not always be 
achievable and that the BDAT used to set the standard may be in- 
appropriate. Therefore, a Treatability Variance Process for remedial 
actions was established (40 Code of Federal Regulations 268.44) 
for the evaluation of alternative remedial technologies. This report 
presents evaluations of demonstrations for three different remedial 
technologies: a pilot-scale portable thermal treatment process, a 
pilot-scale physical separation process in conjunction with chemical 
leaching, and a bench-scale chemical leaching process. 
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Refer also to citation(s) 32355 
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32357 (ANL/ES/PP-—77831) GIS least-cost analysis ap- 
proach for siting gas pipeline ROWs. Sydelko, P.J.; Wilkey, P.L. 
Argonne National Lab., IL (United States). [1994]. 18p. Sponsored 
by Gas Research Inst., Chicago, IL (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94019304. Source: OSTI; 
NTIS; GPO Dep. 

Geographic-information-system applications for the siting and 
monitoring of gas pipeline rights-of-way (ROWS) were developed 
for areas near Rio Vista, California. The data layers developed for 
this project represent geographic features, such as landcover, ele- 
vation, aspect, slope, soils, hydrography, transportation corridors, 
endangered species habitats, wetlands, and public line surveys. A 
geographic information system was used to develop and store spa- 
tial data from several sources; to manipulate spatial data to 
evaluate environmental and engineering issues associated with the 
siting, permitting, construction, maintenance, and monitoring of 
gas-pipeline ROWS; and to graphically display analysis results. 
Examples of these applications include (1) determination of envi- 
ronmentally sensitive areas, such as endangered species habitat, 
wetlands, and areas of highly erosive soils; (2) evaluation of engi- 
neering constraints, including shallow depth to bedrock, major 
hydrographic features, and shallow water table; (3) classification of 
satellite imagery for landuse/landcover that will affect ROWS; and 
(4) identification of alternative ROW corridors that avoid environ- 


mentally sensitive areas or areas with severe engineering 
constraints. 


32358 (NEI-NO-437) Investigation of gas hydrate forma- 
tion kinetics by laser light scattering. Nerheim, A.R. Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole. Aug 1993. 177p. Or- 
der Number DE95707375. Source: OSTI; NTIS. 

The gas hydrate nucleation process has been investigated apply- 
ing the technique of photon correlation spectroscopy (PCS). 
Experiments have been performed both on static and stirred sys- 
tems. In the static experiments hydrate formation was initiated by 
supercooling the system at constant pressure, or by increasing or 
reducing the system pressure at constant temperature. When su- 
percooling the system at constant pressure the induction times for 
hydrate formation were random and varied from days to weeks. 
The method using pressure changes at constant temperature gave 
an improved control of the induction time. However, large pressure 
changes were required (ca 50 bara within 30-60 seconds) and for 
safety reasons it was therefore decided to apply pressure reduction 
rather than increases to the system. The large and rapid pressure 
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drops induced dramatic changes in the system, resulting in gas be- 
ing released from the water phase at the same time as hydrate 
nucleation commenced. Since released gas dominated the light 
scattering signal, reliable nuclei size data were obtained in only a 
few of these experiments. In the stirred systems at temperatures of 
approximately 2°C and pressures of 30-60 bara the induction times 
were 1-2 hours. In this region of the phase diagram the induction 
time increased with temperature for a given pressure. The effect of 
moderate stirring on the obtained particle size was investigated by 
performing measurements on suspensions of monodisperse latex 
spheres. The results from these experiments were used when 
analysing the data obtained from the moderately stirred gas hy- 
drate nucleation experiments. Due to the improved control of 
temperature and pressure variations, the moderately stirred sys- 
tems were found to give the most reliable hydrate nuclei size 
results. 118 refs., 30 figs., 23 tabs. 


0330 Properties and Composition 
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32359 (CONF-9309413-1) Sampling and analysis of natural 
gas trace constituents. Attari, A.; Chao, S. Institute of Gas Tech- 
nology, Chicago, IL (United States). Sep 1993. 10p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States). From 1. 
international oil, gas & petrochemical congress; Isfahan (Iran, Is- 
lamic Republic of); Sep 1993. Source: OSTI; Institute of Gas 
Technology, 3424 S. State St., Chicago, IL 60616. 

Major and minor components of natural gas are routinely ana- 
lyzed by gas chromatography (GC), using a thermal conductivity 
(TC). The best results obtained by these methods can report no 
better than 0.01 mole percent of each measured component. Even 
the extended method of analysis by flame ionization detector (FID) 
can only improve on the detection limit of hydrocarbons. The gas 
industry needs better information on all trace constituents of natural 
gas, whether native or inadvertently added during gas processing 
that may adversely influence the operation of equipment or the 
safety of the consumer. The presence of arsenic and mercury in 
some gas deposits have now been documented in international |it- 
erature as causing not only human toxicity but also damaging to 
the field equipment. Yet, no standard methods of sampling and 
analysis exist to provide this much needed information. In this 
paper the authors report the results of a three-year program to de- 
velop an extensive array of sampling and analysis methods for 
speciation and measurement of trace constituents of natural gas. A 
cryogenic sampler operating at near 200 K (—99 F) and at pipeline 
pressures up to 12.4 x 10°Pa (1800 psig) has been developed to 
preconcentrate and recover all trace constituents with boiling points 
above butanes. Specific analytical methods have been developed 
for speciating and measurement of many trace components (corre- 
sponding to US EPA air toxics) by GC-AED and GC-MS, and for 
determining various target compounds by other techniques. Mois- 
ture, oxygen and sulfur contents are measured on site using 
dedicated field instruments. Arsenic, mercury and radon are sam- 
pled by specific solid sorbents for subsequent laboratory analysis. 


32360 (ETDE/JP-mf—95706678, pp. 535-540) Direct conver- 
sion of natural gas to liquid fuel. Suzuki, S. (Japan National Oil 
Corp., Tokyo (Japan). Technology Research Center); Kojima, T.; 
Wasada, N. Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. 
(In Japanese). In Record of TRC’s activities in the fiscal year 1992. 
634p. Order Number DE95706678. Source: OSTI; NTIS; Available 
from Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan. 

In order to promote more effective utilization of natural gas dis- 
covered in remote areas, research activities have been continuing 
since 1990 to synthesize liquid hydrocarbon fuel such as gasoline 
by converting directly the main component, methane. This paper re- 
ports the accomplishments during the 1992 fiscal year. Discussions 
have been advanced so far by selecting an oxidation coupling 
reaction using ethylene with excellent economic effect as an inter- 
mediate product. The 1992 fiscal year has conducted the following 
activities: development of high-performance catalysts for the oxida- 
tion coupling reaction and polymerization; optimization of the 
process; discussions on reactor structures; and basic discussions 





on a bench pliant. In order to achieve performance competitive with 
existing processes, a reaction is required under high-oxygen con- 
centration at methane/oxygen mol ratio of about five. As a result of 
testing the developed catalysts, many of them have shown perfor- 
mance nearly competitive with existing products through optimizing 
the reaction conditions. A two-step oxygen introduction method to 
divide oxygen for introduction was found effective. 4 figs., 2 tabs. 
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32361 (DOE/MC/29061-—3763) Advanced gas turbine sys- 
tems research: Quarterly report, January—March, 1994. South 
Carolina Energy Research and Development Center, Clemson, SC 
(United States). Apr 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-92MC29061. Order 
Number DE94004133. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy is sponsoring a series of studies re- 
lated to advanced gas turbine systems. Ten universities participated 
in the first round studies, and an additional 13 studies have been 
funded this year. The five areas being covered are heat transfer, 
aerodynamics, materials, combustion, and dynamics. Summaries 
are given for the 6-month progress on the 1993 subcontract stud- 
ies and on the planned research for the new subcontract studies. 


32362 (DOE/MC/30246-3852) Advanced turbine systems 
program conceptual design and product development: Task 3 
— System selection; Topical report. White, D.J. Solar Turbines, 
Inc., San Diego, CA (United States). Jul 1994. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
93MC30246. Order Number DE94012283. Source: OSTI; NTIS; 
GPO Dep. 

Solar Turbines Incorporated has elected to pursue an intercooled 
and recuperated (ICR) gas turbine system to exceed the goals of 
the DOE Advanced Turbine Systems (ATS) program, which are to 
develop and commercialize an industrial gas turbine system that 
operates at thermal efficiencies at least 15% higher than 1991 
products, and with emissions not exceeding eight ppmv NOx and 
20 ppmv CO and UHC. Solar’s goal is to develop a commercially 
viable industrial system (3-20 MW) driven by a gas turbine engine 
with a thermal efficiency of 50% (ATS50), with the flexibility to meet 
the differing operational requirements of various markets. Dis- 
persed power generation is currently considered to be the primary 
future target market for the ICR in the 5-15 MW size class. The 
ICR integrated system approach provides an ideal candidate for 
the assumed dispersed power market, with its small footprint, easy 
transportability, and environmental friendliness. In comparison with 
other systems that use water or toxic chemicals such as ammonia 
for NOx control, the ICR has no consumables other than fuel and 
air. The low pressure ratio of the gas turbine engine also is favor- 
able in that less parasitic power is needed to pump the natural gas 
into the combustor than for simple-cycle machines. Solar has nar- 
rowed the ICR configuration to two basic approaches, a 1-spool, 
and a 2-spool version of the ATS50. The 1-spool engine will have 
a lower first-cost but lower part-power efficiencies. The 2-spool 
ATS may not only have better part-power efficiency, its efficiency 
will also be less sensitive to reduced turbine rotor inlet temperature 
levels. Thus hot-end parts life can be increased with only small 
sacrifices in efficiency. The flexibility of the 2-spool arrangement in 
meeting customer needs is its major advantage over the 1-spool. 
This Task 3 Topical Report is intended to present Solar’s prelimi- 
nary system selection based upon the initial trade-off studies 
performed to date. 
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32363 (DOE/MC/28130-3910) Reserves in western basins: 
Third quarterly technical progress report, Uinta Basin option. 
Caldwell, R.H. Scotia Group, Inc., Dallas, TX (United States). 18 
Jul 1994. 4p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC21-91MC28130. 
DE95001136. Source: OSTI; NTIS; GPO Dep. 

The Uinta Basin volumetric resource assessment is progressing 
with the base cross-sections and infill control point well selected, 
logs obtained and digitizing nearing completion. Not that the au- 
thors using a Neuralog digitizing system which has greatly speeded 
the digitizing process and improved the quality of the end result. 
Work is under way not on the key Piceance Basin logs in terms of 
digitizing. A complete selection has been made for both basins of 
key wells for obtaining core analysis information. The project con- 
sultants have now contacted all operators and are in the process 
of attempting to obtain voluntary information on the core analysis 
data. The database approach to the project has been expanded to 
include the GeoGraphix Geographic Information System (GIS). The 
authors have currently loaded all of the Pi WHCS data to Ge- 
oGraphix and have also included basic land information including 
section/township grids, county boundaries and certain basin bound- 
ary data to the GIS system. While time consuming to construct, 
this will greatly facilitate subsequent stages of the project. To ad- 
dress the question of fracture treatment effectiveness, the authors 
have contacted several service companies to see if the authors 
can share certain of their ongoing research. Plans for the coming 
quarter are to finish the digitization work and to commence detailed 
log interpretation assisted by and calibrated to whatever core data 
the authors are able to assemble. 
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32364 (NREL/TP-463-6155) Fuel cycle assessment: A 
compendium of models, methodologies, and approaches. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Jul 
1994. 184p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94000277. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to profile analytical tools and 
methods which could be used in a total fuel cycle analysis. The in- 
formation in this document provides a significant step towards: (1) 
Characterizing the stages of the fuel cycle. (2) Identifying relevant 
impacts which can feasibly be evaluated quantitatively or qualita- 
tively. (3) Identifying and reviewing other activities that have been 
conducted to perform a fuel cycle assessment or some component 
thereof. (4) Reviewing the successes/deficiencies and opportuni- 
ties/constraints of previous activities. (5) Identifying methods and 
modeling techniques/tools that are available, tested and could be 
used for a fuel cycle assessment. 


32365 (SRT-ATS—930114) Scientific computations section 
monthly report, October 1993. Buckner, M.R. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Oct 1993. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95001244. Source: 
OSTI; NTIS; GPO Dep. 

This report contains abstracts for each of the projects being 
worked on by the Scientific Computations Section. Subjects cov- 
ered are as follows: structural analysis of closure cap barriers; 
DWPF Curie Balances based on hypothetical K-reactor operation; 
in-situ NDE system for CRDM penetration tube cracking and ac- 
ceptance criteria methodology; structural integrity evaluation of 
transuranic drums; deflagration analysis of DWPF tanks; dynamic 
batch model of the DWPF; high level waste simulation package; ra- 
dionuclide concentrations in F and H area background wells at the 
Savannah River Site; list of constituents of concern for metallurgical 
laboratory seepage basin; statistical design study of copper analyti- 
cal procedures; computer code certification; criticality methods and 
analysis; plutonium disposition study; FRR spent fuel dry storage 
development; cross-flow filter test task; pilot-scale demonstration of 
HEME dissolution process; Plasma Technology Users Facility; elec- 
trically heated mockup of nuclear fuel; support to low level mixed 
waste vitrification program; 9965 family of Pu transport packagings 
— structural tests; LP-50 certificate renewal; DOE Order compli- 
ance; and SARP thermal evaluation of 9965/9968 RAM packages. 
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32366 (CNIC—00811) Studies on geneses of Lianshanguan 
granites and Lianshanguan uranium ore deposit. Zhang Jiafu 
(Beijing Research Inst. of Uranium Geology (China)); Xu Guoging; 
Wang Wenguang. China Nuclear Information Centre, Beijing, BJ 
(China). Feb 1994. 11p. (In Chinese). (BRIUG—0014.). Order Num- 
ber DE95601650. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the field work, and through the studies of thin-sections, 
minerals fluid inclusions, isotope geology, rare-earth elements and 
U-content in rocks and minerals, it is suggested that Lianshanguan 
granites are of magmatization genesis with multistage. The genetic 
model of mineralization of Lianshanguan uranium ore deposit is the 
magmatization-hydrothermal-filled uranium type. The role of miner- 
alization of uranium ore deposit in that area is discussed. 
Furthermore, the direction of prospecting and following prospecting 
criteria for similar deposits in this area are also given. 


32367 (DOE/AL/62350-154) Public affairs plan. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001274. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Uranium Mill Tailings Remedial Action (UM- 
TRA) Project Public Affairs Plan is to establish goals for the Fiscal 
Year 1995 UMTRA public affairs program and identify specific ac- 
tivities to be conducted during the year. It also describes the roles 
of various agencies involved in the conduct of the public affairs 
program and defines the functions of the Technical Assistance 
Contractor (TAC) Public Affairs Department. It integrates and re- 
places the Public Participation Plan (DOE/AL/62350-47D) and 
Public Information Plan (DOE/AL/623590-71). The plan describes 
the US Department of Energy's (DOE) plans to keep stakeholders 
and other members of the public informed about project policies, 
plans, and activities, and provide opportunities for stakeholders 
and interested segments of the public to participate in project 
decision-making processes. The plan applies to the UMTRA 
Project Office; the DOE Albuquerque Operations Office, Office of 
Intergovernmental and External Affairs (OIEA); the UMTRA TAC; 


the UMTRA Remedial Action Contractor (RAC); and other cooper- 
ating agencies. 


32368 (INIS-mf-13969, pp. 221-224) Shut-down of uranium 
mine Zirovski vrh exploitation. Arh Stanko (Slovenian Nuclear 
Safety Administration, Ljubljana (Slovenia)); Logar Zmago. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Uranium mine Zirovski vrh (Rudnik urana Zirovski vrh-RUZV) 
was the only working uranium ore mine in Slovenia. It was con- 
structed to provide uranium concentrate for the nuclear power 
station in Krsko. Especially due to the uneconomical exploitation of 
the ore deposit, the government of Republic Slovenia on the 18th 
of October 1990 issued a decree on temporary shut-down of ex- 
ploitation and investigations of uranium ore in the uranium mine 
Zirovski vrh along with the immediate stop of production. After that 
the exploitation was never started again. The law on definite clos- 
ing down of the uranium mine exploitation and on rehabilitation the 
effects of mining on the environment was issued on the 24" of July 
1992. RUZV became a public owned establishment responsible to 
carry out complete and permanent closing down of uranium mine. 
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32369 (INIS-BR-3411) Thermal decomposition study of 
uranyl nitrate and cerium hydroxide in a spray dryer. Silva 
Wildhagen, G.R. da. Universidade Federal, Rio de Janeiro, RJ 
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(Brazil). Coordenacao dos Programas de Pos-graduacao de En- 
genharia. May 1998. 167p. (In Portuguese). Order Number 
DE95600130. Source: OSTI; NTIS (US Sales Only); INIS. 

A study, in a spray dryer system based on drying and thermal 
decomposition of uranyl nitrate solutions aiming the production of 
uranium trioxide adequate for the use in posterior steps of reduc- 
tion and hydro fluorination in nuclear fuel cycle; and cerium 
hydroxide suspensions for the production of cerium oxide with high 
surface area is presented. Thus, the project and construction of a 
countercurrent spray dryer was elaborated for capacity of 10 Kg U 
O3/h and 3,5 k Ce Os/h. The methodology used in these 
experiments consisted in the analysis of several parameters (con- 
centration and flow rate of the feed, atomization pressure and inlet 
temperature of the dryer) over the physical and chemical properties 
of the products. Using the obtained results, with the help of a math- 
ematical model, it was developed the project of a continuous pilot 
unity for the production of uranium trioxide or cerium oxide, with 
capacity of 20 Kg U O3/h or 10 Kg Ce Oo/h, respectively. (author). 


32370 (JAERI-M-94-053) Air sparge mixing tests of an an- 
nular tank in NUCEF. Matsumura, Tatsuro (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Sugikawa, Susumu; Kuragasaki, Mutsuo; Nomura, 
Masayuki. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1994. 44p. (In Japanese). Order Number DE95703893. 
Source: OSTI; NTIS; INIS. 

The nuclear fuel chemical treatment system prepares the fuel so- 
lutions for STACY (Static Critical Experiment Facility) and TRACY 
(Transient Critical Experiment Facility) in the NUCEF. The system 
has twenty-seven annular tanks for storage of plutonium, uranium 
and waste solution and they are used for nuclear material accoun- 
tancy for safeguard. Therefore, a high accuracy measurement of 
the nuclear material quantity in each tank is required. The quantity 
of the nuclear material is determined by volume measurement of 
solution and concentration measurement of nuclear material. Con- 
sequently, solution homogenization in the tanks is very important. 
The mixing procedure with air sparge is used in the NUCEF by its 
simplicity, but the mixing performance is influenced by the arrange- 
ment of the air sparge nozzles. In order to find optimum air 
sparging condition of the annular tanks in the NUCEF, the tests 
were carried out by using a mock-up slab tank and a mock-up 
annular tank. The obtained results are following. (1) The concentra- 
tions of mist in the vent air are from 6.5 to 17 mg/m®. (2) The 
evaporation rate during mixing is approximately 10-* vol%/hr to all 
amount of water in the annular tank. (3) Mixing time to attain the 
liquid homogeneity are from 6 to 15 minutes. By the experimental 
data, the optimum flow rate of air sparging for liquid mixing in the 
annular tank is 12 m°/m?-hr. (author). 


32371 (UCRL-ID—117305) U-AVLIS feed conversion using 
continuous metallothermic reduction of UF,: System descrip- 
tion and cost estimate. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94018349. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to present a system description 
and develop baseline capital and operating cost estimates for 
commercial facilities which produced U-Fe feedstock for AVLIS en- 
richment plants using the continuous fluoride reduction (CFR) 
process. These costs can then be used together with appropriate 
economic assumptions to calculate estimated unit costs to the 
AVLIS plant owner (or utility customer) for such conversion ser- 
vices. Six cases are being examined. All cases assume that the 
conversion services are performed by a private company at a com- 
mercial site which has an existing NRC license to possess source 
material and which has existing uranium processing operations. 
The cases differ in terms of annual production capacity and whether 
the new process system is installed in a new building or in an ex- 
isting building on the site. The six cases are summarized here. 
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32372 (UCRL-ID-116218) System design document U- 
AVLIS control system architecture. Viebeck, P.G. Lawrence 
Livermore National Lab., CA (United States). 16 Feb 1994. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94017297. Source: 
OSTI; NTIS; GPO Dep. 

This document describes the architecture of the integrated control 
system for the U-AVLIS process. It includes an overview of the ma- 
jor control system components and their interfaces to one another. 
Separate documents are utilized to fully describe each component 
mentioned herein. The purpose of this document is to introduce the 
reader to the integrated U-AVLIS control system. It describes the 
philosophy of the control system architecture and how all of the 
control system components are integrated. While the other System 
Design Documents describe in detail the design of individual con- 
trol system components, this document puts those components into 
their correct context within the entire integrated control system. 


32373 (UCRL-ID—117304-App.B) Appendix B, AVLIS Pro- 
gram: Statement of work May 1, 1994 through July 31, 1994. 
Lawrence Livermore National Lab., CA (United States). Apr 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94018350. Source: 
OSTI; NTIS; INIS; GPO Dep. 

While the United States Enrichment Corporation (USEC) is 
preparing decisions regarding it’s future Atomic Vapor Laser Iso- 
tope Separation (AVLIS) deployment options, this interim three 
month plan (through July 31, 1994) is intended to maintain the 
USEC options for the ultimate deployment of AVLIS technology for 
enriching uranium, gadolinium (Gd) and possibly erbium (Er). This 
plan addresses the key activities leading to such commercial de- 
ployment while recognizing current, significant funding limitations. 
The goal of this three month plan is to provide support to the 
USEC business assessment; assure that facilities, equipment and 
other property remain functional and retain value; and achieve 
maximum progress on critical tasks required for future AVLIS de- 
ployment if the USEC decides to proceed. This proposed plan 
continues activities (through July 31, 1994) that could lead to an 
overall plan for deployment of a uranium and a Gd/Er enrichment 
facility. This Statement of Work (SOW) is directed toward preserv- 
ing the technical capabilities and core staff of the AVLIS Program 
while minimizing program costs and maintaining options for the 
USEC pending a decision on the future course of direction for the 
AVLIS Program. The specific activities described in this SOW are: 
(1) maintenance and surveillance of those AVLIS facilities not 
required for near-term operations; (2) preparation for future pho- 
toionization; (3) long lead preparation for future operations; (4) 
provide support, as requested by the USEC, for development of 
strategies and market entry plans for enriched uranium, gadolin- 
ium, and possibly erbium; (5) provide support, as requested, for 
the USEC Advanced Technology Business Evaluation; and (6) con- 
tinue uranium processing and fuel cycle integration activities. 


32374 (UCRL-LR-111984-94-2) Isotope Separation and Ad- 
vanced Manufacturing Technology: ISAM semiannual report, 
Volume 3, Number 1, October 1993—March 1994. Carpenter, J.; 
Kan, T. (eds.). Lawrence Livermore National Lab., CA (United 
States). [1994]. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95000313. Source: OSTI; NTIS; GPO Dep. 

This is the fourth issue of a semiannual report for the Isotope 
Separation and Advanced Materials Manufacturing (ISAM) Technol- 
ogy Program at Lawrence Livermore National Laboratory. Primary 
objectives include: (I) the Uranium Atomic Vapor Laser Isotope 
Separation (UAVLIS) process, which is being developed and 
prepared for deployment as an advanced uranium enrichment ca- 
pability; (Il) Advanced manufacturing technologies, which include 
industrial laser and E-beam material processing and new manufac- 
turing technologies for uranium, plutonium, and other strategically 
important materials in support of DOE and other national applica- 
tions. This report features progress in the ISAM Program from 
October 1993 through March 1994. Selected papers were indexed 


separately for inclusion in the Energy Science and Technology 
Database. 
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32375 (CONF-9407103-28) Molten fluoride fuel salt chem- 
istry. Toth, L.M. (Oak Ridge National Lab., TN (United States). 
Chemical Technology Div.); Del Cul, G.D.; Dai, S.; Metcalf, D.H. 
Oak Ridge National Lab., TN (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on accelerator- 
driven transmutation technologies and applications; Las Vegas, NV 
(United States); 25-28 Jul 1994. Order Number DE94018659. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The chemistry of molten fluorides is traced from their develop- 
ment as fuels in the Molten Salt Reactor Experiment with important 
factors in their selection being discussed. Key chemical character- 
istics such as solubility, redox behavior, and chemical activity are 
explained as they relate to the behavior of molten fluoride fuel sys- 
tems. Fission product behavior is described along with processing 
experience. Development requirements for fitting the current state 
of the chemistry to modern nuclear fuel system are described. It is 
concluded that while much is known about molten fluoride behav- 
ior, processing and recycle of the fuel components is a necessary 
factor if future systems are to be established. 


32376 (DPW-55-333) Laboratory project for isolation of 
plutonium. Jenkins, W.A. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 25 Jul 1955. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. (SR/H-771; SEP-P-—13). Order Num- 
ber DE94016976. Source: OSTI; NTIS; GPO Dep. 

Construction of proposed facilities to be operated under Techni- 
cal Division supervision for research with plutonium is discussed. 
An attempt is made in this memorandum to visualize the research 
program for such a facility for the next five years, to aid in deter- 
mining whether the cost of providing such facilities is justified. 


32377 (INIS-mf-14346, pp. 8.1-8.14) SGMP-LTS process for 
fabrication of high density UO2 and (U,Pu)O2 fuel pellets. Gan- 
guly, C. (Bhabha Atomic Research Centre, Bombay (india)); 
Basak, U.; Vaidya, V.N.; Sood, D.D.; Balaramamoorthy, K. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 
(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The combined sol-gel-microsphere pelletisation, low-temperature 
oxidative sintering process is an attractive alternative to the con- 
ventional 'powder-pellet’ route for mass production of high-density 
UO, and (U,Pu)O> fuel pellets for water-cooled nuclear power re- 
actors. In the present work, an ‘ammonia internal gelation’ process 
was used to prepare gel microspheres of UO, + C and UO; + 
PuOz + C from uranyl and plutonium nitrate solutions at 90 de- 
grees C in a silicone oil bath, with carbon black as ‘pore former’. 
Hexa methylene tetra amine was used as the ammonia generator. 
The dried microspheres were calcined at 775 degrees C in air, fol- 
lowed by reduction in No + 8%H2. The calcined microspheres 
could be pelleted without admixture. The pellets were sintered at 
1200 degrees C in air followed by No + 8%Hz. The pore structure 
obtained contributed to improved thermal conductivity of the pel- 


lets. The UO2 pellets met all the specifications of PHWR fuel. 5 
refs., 7 figs., 3 tabs. 


32378 (INIS-mf-14346, pp. 8.24-8.34) Characterization and 
comparison of the sintering behaviors of the variously-treated 
UO, powders. Bae, K.K. (Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of)); Kim, H.S.; Lee, J.W.; Lee, Y.W.; 
Yang, M.S.; Juhn, P.E. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. [597p.] (CONF-921099—: 3. international confer- 
ence on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Uranium dioxide powders prepared by different methods were 
characterized in terms of the dependence of their sintering behav- 
iour and the properties of the sintered pellets on the following 
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powder properties: method of preparation, particle size, surface 
area, and O/U ratio. Uranium dioxide pellets prepared convention- 
ally from AUC (ammonium uranyl carbonate) and from AU 
(ammonium uranate) were compared with regard to sinterability, 
microstructure, and density. Pellets prepared unconventionally from 
powder produced by the oxidation and reduction of UO, scrap 
were also included in the comparison; they showed low sintered 
density and high open porosity. Pellets with a higher O/U ratio sin- 
tered at a lower temperature. 11 refs., 5 figs., 3 tabs. 
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32379 (ANL/CMT/CP-84043) Conditioning of spent nuclear 
fuel for permanent disposal. Laidier, J.J. Argonne National Lab.., 
IL (United States). [1994]. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9408151-—5: Dixy Lee Ray memorial symposium on 
science-based environmental management, Seattle, WA (United 
States), 30 Aug - 2 sep 1994). Order Number DE95001100. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A compact, efficient method for conditioning spent nuclear fuel is 
under development This method, known as pyrochemical process- 
ing, or “pyroprocessing,” provides a separation of fission products 
from the actinide elements present in spent fuel and further sepa- 
rates pure uranium from the transuranic elements. The process 
can facilitate the timely and environmentally-sound treatment of the 
highly diverse collection of spent fuel currently in the inventory of 
the United States Department of Energy (DOE). The pyroprocess 
utilizes elevated-temperature processes to prepare spent fuel for 
fission product separation; that separation is accomplished by a 
molten salt electrorefining step that provides efficient (99.9%) 
separation of transuranics. The resultant waste forms from the py- 
roprocess are stable under envisioned repository environment 
conditions and highly leach-resistant. Treatment of any spent fuel 
type produces a set of common high-level waste forms, one a min- 
eral and the other a metal alloy, that can be readily qualified for 
repository disposal and preclude the substantial costs that would 
be associated with the qualification of the numerous spent fuel 
types included in the DOE inventory. 


32380 (BNL-60662) The ADAPT concept: An accelerator 
driven system for the rapid and efficient disposal of plutonium. 
Powell, J.; Todosow, M.; Van Tuyle, G.; Schweitzer, D.; Maise, G. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9407103-10: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016733. Source: OSTI; NTIS; INIS; GPO Dep. 
A new concept termed ADAPT for the rapid and virtually com- 
plete burning of plutonium is described. ADAPT employs a high 
current CW linear accelerator (linac) to generate neutrons in a lead/ 
D.0 target. The neutrons are then absorbed in a surrounding sub- 
critical (Kag ~ 0.95) blanket assembly, that holds small (~ 0.5 cm 
diameter) graphite beads containing the plutonium to be burned. 
The graphite beads are coated and sealed to contain all fission 
products, including the noble gases. After destruction of virtually all 
(> 90%) of the original plutonium loading, the fuel beads are dis- 
charged and sent to a geologic repository for ultimate disposal. 


32381 


(CEA-CONF-11818) Catalysed electrolytic metal 
oxide dissolution processes. Machuron-Mandard, X. Institut Na- 
tional des Sciences et Techniques Nucleaires (INSTN), Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1994. 37p. 


(CONF-940199-—: Institute seminar for reference materials and 
measurements, Geel (Belgium), 25 Jan 1994). Order Number 
DE95600131. Source: OSTI; NTIS (US Sales Only); INIS. 

The hydrometallurgical processes designed for recovering valu- 
able metals from mineral ores as well as industrial wastes usually 
require preliminary dissolution of inorganic compounds in aqueous 
media before extraction and purification steps. Unfortunately, most 
of the minerals concerned hardly or slowly dissolve in acidic or ba- 
sic solutions. Metallic oxides, sulfides and silicates are among the 
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materials most difficult to dissolve in aqueous solutions. They are 
also among the main minerals containing valuable metals. The re- 
dox properties of such materials sometimes permit to improve their 
dissolution by adding oxidizing or reducing species to the leaching 
solution, which leads to an increase in the dissolution rate. More- 
over, limited amounts of redox promoters are required if the redox 
agent is regenerated continuously thanks to an electrochemical de- 
vice. Nuclear applications of such concepts have been suggested 
since the dissolution of many actinide compounds (e.g., UOn, 
AmOz2, PuC, PuN....) is mainly based on redox reactions. In the 
1980s, improvements of the plutonium dioxide dissolution process 
have been proposed on the basis of oxidation-reduction principles, 
which led a few years later to the design of industrial facilities (e.g., 
at Marcoule or at the french reprocessing plant of La Hague). Gen- 
eral concepts and well-established results obtained in France at 
the Atomic Energy Commission ("Commissariat a |I’Energie Atom- 
ique”) will be presented and will illustrate applications to industrial 
as well as analytical problems. (author). 


32382 (ORNL/TM-12720) Historical and programmatic 
overview of Building 3019. Brooksbank, R.E. Sr.; Patton, B.D.; 
Krichinsky, A.M. Oak Ridge National Lab., TN (United States). Aug 
1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94019070. Source: OSTI; NTIS; INIS; GPO Dep. 

In early 1943, as part of the Manhattan Project, plans were 
made to build an air-cooled nuclear experimental pile, a chemical 
separations pilot plant, and supporting laboratories on an isolated 
tract known as X-10. These major installations became the prime 
function of the Clinton Engineer Works, now known as Oak Ridge 
National Laboratory (ORNL). Since that time, Building 3019 (for- 
merly known as Building 205) has served as a pilot plant in the 
development of several radiochemical processes that have found 
plant-scale application in both government and commercial facilities 
on a worldwide basis. In addition to the process development role, 
the facility's operations have also produced large quantities of 
product materials (plutonium, uranium of all isotopes, thorium, and 
special isotopes) while processing highly irradiated fuel. A series of 
decisions relating to the fate of Building 3019 are currently 
required. Before these decisions can be prudently made, an under- 
standing of the historical and programmatic background is 
necessary to establish the extent of the contribution made in sup- 
port of the government's missions. Accordingly, this report outlines 
the scope and objectives of a pilot plant in process development 
and interim production and relates these functions to both the his- 
tory and technology development of the reprocessing segment of 
the nuclear fuel cycle. The specific role of, and contributions made 
by, the operations within Building 3019 since 1943 are presented 
and documented. 


32383 (WHC-SD-610-ATP—002) Project B610 process con- 
trol configuration acceptance test procedure. Silvan, G.R. 
Westinghouse Hanford Co., Richland, WA (United States). 20 Sep 
1994. 178p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000995. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this test is to verify the Westinghouse configura- 
tion of the MICON A/S Distributed Control System for project B610. 
The following will be verified: proper assignment and operation of 
all fied inputs to and outputs from the MICON Termination panels; 
proper operation of all display data on the operator's console; 
proper operation of all required alarms; and proper operation of all 
required interlocks. The MICON A/S control system is configured to 
replace all the control, indication, and alarm panels now located in 
the Power Control Room. Nine systems are covered by this control 
configuration, 2736-ZB HVAC, 234-5Z HVAC, Process Vacuum, 
Dry Air, 291-Z Closed Loop Cooling, Building Accelerometer, Evac- 
uation Siren, Stack CAMs, and Fire. The 2736-ZB HVAC system 
consists of the ventilation controls for 2736-ZB and 2736-Z as well 
as alarms for the emergency generators and 232-Z. The 234-5Z 
HVAC system is the ventilation controls for 235-5Z and 236-Z 
buildings. Process Vacuum covers the controls for the 26 inch vac- 
uum system. Dry Air covers the controls for the steam and electric 
air dryers. The 291-Z Closed Loop Cooling system consists of the 





status indications and alarms for the 291-Z compressor and vac- 
uum pump closed loop cooling system. The rest of closed loop 
cooling was tested earlier. The Building Accelerometer system 
consists of the status indications for the two seismic system ac- 
celerometers. The Evacuation Siren system includes the controls 
for the evacuation and take cover sirens. Stack CAMs cover the 
alarms for the various building ventilation stack continuous air mon- 
itors. Finally, the Fire system covers the various fire alarms now 
located in Room 321-A. 


32384 (WHC-SD-CP-TEEM—067) PFP Harrington hand 
chain hoists. Black, K.M.; Morley, J.M. Westinghouse Hanford 
Co., Richland, WA (United States). 31 Aug 1994. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000307. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This technical Evaluation of Equipment Maintenance (TEEM) is 
provided principally to document vendor suggested maintenance 
requirements and deviations from vendor suggested requirements, 
and provide documentation to support preventive maintenance pro- 
cedures. As additional maintenance activities are identified, they 
will be documented in later revisions. The report describes daily or 
before use checks, weekly checks, semi-annual checks, and 5- 
year check procedures. 


32385 (WHC-SD-WM-RPT-096) Rotary mode system initial 
instrument calibration. Johns, B.R. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 167p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95000462. Source: OSTI; NTIS; INIS; GPO Dep. 

The attached report contains the vendor calibration procedures 
used for the initial instrument calibration of the rotary core 


sampling equipment. The procedures are from approved vendor in- 
formation files. 
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32386 (ANL/EA/CP-83717) Transportation risk assessment 
for the US Department of Energy Environmental Management 
Programmatic Environmental Impact Statement. Chen, S.Y.; 
Monette, F.A.; Biwer, B.M.; Lazaro, M.A.; Hartmann, H.M.; Policas- 
tro, A.J. Argonne National Lab., IL (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408124-6: Transportation 
management annual workshop, Rockville, MD (United States), 8-11 
Aug 1994). Order Number DE94016890. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In its Programmatic Environmental Impact Statement (PEIS), the 
Office of Environmental Management (EM) of the US Department 
of Energy (DOE) is considering a broad range of alternatives for 
the future management of radioactive and hazardous waste at the 
facilities of the DOE complex. The alternatives involve facilities to 
be used for treatment, storage, and disposal of various wastes 
generated from DOE's environmental restoration activities and 
waste management operation. Included in the evaluation are six 
types of waste (five types of radioactive waste plus hazardous 
waste), 49 sites, and numerous cases associated with each differ- 
ent alternative for waste management. In general, the alternatives 
are evaluated independently for each type of waste and reflect 
decentralized, regionalized, and centralized approaches. Trans- 
portation of waste materials is an integral component of the EM 
PEIS alternatives for waste management. The estimated impact on 
human health that is associated with various waste transportation 
activities is an important element leading to a complete appraisal 
of the alternatives. The transportation risk assessment performed 
for the EM PEIS is designed to ensure — through uniform and judi- 
cious selection of models, data, and assumptions — that relative 
comparisons of risk among the various alternatives are meaningful 
and consistent. 


32387 (CONF-940433-8) Expert systems for the trans- 
portation of hazardous and radioactive materials. Luce, C.E.; 
Clover, J.C.; Ferrada, J.J. Oak Ridge National Lab., TN (United 
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States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Spring 
meeting of the American Institute of Chemical Engineers; Atlanta, 
GA (United States); 17-21 Apr 1994. Order Number DE95000486. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Under the supervision of the Transportation Technologies Group 
which is in the Chemical Technology Division at Oak Ridge Na- 
tional Laboratory, an expert system prototype for the transportation 
and packaging of hazardous and radioactive materials has been 
designed and developed. The development of the expert system 
prototype focused on using the combination of hypermedia ele- 
ments and the Visual Basic™ programming language. Hypermedia 
technology uses software that allows the user to interact with the 
computing environment through many formats: text, graphics, 
audio, and full-motion video. With the use of hypermedia, a user- 
friendly prototype has been developed to sort through numerous 
transportation regulations, thereby leading to the proper packaging 
for the materials. The expert system performs the analysis of regu- 
lations that an expert in shipping information would do; only the 
expert system performs the work more quickly. Currently, enhance- 
ments in a variety of categories are being made to the prototype. 
These include further expansion of non-radioactive materials, which 
includes any material that is hazardous but not radioactive; and the 
addition of full-motion video, which will depict regulations in terms 
that are easy to understand and which will show examples of how 
to handle the materials when packaging them. 


32388 (DOE/RW-—0447) Locations of spent nuclear fuel and 
high-level radioactive waste ultimately destined for geologic 
disposal. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Sep 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95001225. Source: OSTI; NTIS; INIS; GPO Dep. 

Since the late 1950s, Americans have come to rely more and 
more on energy generated from nuclear reactors. Today, 109 com- 
mercial nuclear reactors supply over one-fifth of the electricity used 
to run our homes, schools, factories, and farms. When the nuclear 
fuel can no longer sustain a fission reaction in these reactors it be- 
comes ‘spent’ or ‘used’ and is removed from the reactors and 
stored onsite. Most of our Nation’s spent nuclear fuel is currently 
being stored in specially designed deep pools of water at reactor 
sites; some is being stored aboveground in heavy thick-walled 
metal or concrete structures. Sites currently using aboveground dry 
storage systems include Virginia Power's Surry Plant, Carolina 
Power and Light’s H.B. Robinson Plant, Duke Power's Oconee 
Nuclear Station, Colorado Public Service Company's shutdown re- 
actor at Fort St. Vrain, Baltimore Gas and Electric’s Calvert Cliffs 
Plant, and Michigan’s Consumer Power Palisades Plant. 


32389 (INIS-mf-13969, pp. 288-291) Illegal transports of 
radioactive materials - a challenge in the field of radiation pro- 
tection. lwatschenko-Borho, M. (FAG Radiation Measuring 
Technology Division, POB 1660, W-8520 Erlangen (Germany)); 
Fritz, J.; Gagel, A.; Rieck, W.; Schapat, W. Austrian Radiation Pro- 
tection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 16 Jun 1994. 486p. (CONF-9304265—: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurgVTyro] (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic physical and technical limitations for the detection of 
illegal transports of radioactive material are discussed. In the case 
of overland transports a detailed mathematical analysis shows that 
the speed of the vehicle is an important parameter which deter- 
mines the cost and the effectiveness of a monitoring system. As an 
example a system for the installation at a frontier-station is de- 
scribed in some detail. Here reasonably low detection limits for 
®°Co and '9’Cs can be reached with a single 3’x3’- Nal(Tl)- 
detector. 


32390 (INIS-mf-14346, pp. 9.14-9.29) Used CANDU fuel 
component integrity in dry storage: Experimental programs. 
Frost, C.R. (Ontario Hydro, Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099-—: 3. international conference on CANDU fuel, Chalk River 
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(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

Concrete canister dry storage of used CANDU fuel cooled for 6 
or more years has been an alternative to extended water pool stor- 
age since the seventies. Ontario Hydro has evaluated the possible 
use of the same concrete canisters for storage, transportation and 
disposal under helium cover gas. This paper describes the experi- 
mental programs in Canada and other countries to investigate the 
long-term dry storage of CANDU and other used fuel in air and in- 
ert gas. Where possible, intercomparison of results is made. 37 
refs., 1 fig. 


32391 (INIS-mf-14346, pp. 9.30-9.39) Standardized ap- 
proach to the design of CANDU used fuel receptacles. 
Nakagawa, R.K. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099—: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

AECL has designed a cylindrical basket as a receptacle for 
spent CANDU 300 fuel in the water-filled bay. Use of this same 
basket for subsequent dry storage and permanent disposal will 
minimize costs. Commercial application of concrete dry storage 
canisters is well advanced. A concrete vault-like structure called 
CANSTOR will hold as many baskets of spent fuel as 22 concrete 
canisters. The present designs and future concepts are illustrated 
in drawings. 4 refs., 12 figs. 


32392 (INIS-mf—14346, pp. 9.40-9.53) Oxidation behaviour 
of used CANDU fuel stored in moisture-saturated air at 150 de- 
grees C. Wasywich, K.M. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Labs.); Hocking, W.H.; Duclos, A.M.; 
Randell, D.R.; Behnke, R.; Frost, C.R. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Undefected and defected used CANDU fuel elements were ex- 
amined after storage in a moisture-saturated limited air atmosphere 
at 150 degrees C for up to 93 months. The results indicated that 
the amount of fuel experiencing UO, grain-boundary oxidation in 
the intentionally defected elements had increased progressively. 
Oxidation occurred, however, only within a thin film on the surface 
of the UO, grains: it has been routinely detected by X-ray photo- 
electron spectroscopy, which is surface-sensitive, but not by X-ray 
diffraction, which is more penetrating. Scanning electron micro- 
graphs of fuel from the defected elements revealed the presence 
of secondary crystallization, as fine particles and larger platelets 
forming rosettes that resemble dehydrated schoepite. A network of 
microcracks was also observed on the surface of some UO, 
grains, indicating growth of a U307 layer. 20 refs., 14 figs., 2 tabs. 


32393 (ORNUTM-12781) Fluid dynamic studies for a simu- 
lated Melton Valley Storage Tank slurry. Hylton, T.D.; 
Youngblood, E.L.; Cummins, R.L. Oak Ridge National Lab., TN 
(United States). Jul 1994. 145p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95000424. Source: OSTI; NTIS; INIS; GPO Dep. 

The Melton Valley Storage Tanks (MVSTs), are used for the col- 
lection and storage of remote-handled radioactive liquid wastes. 
These wastes, which were typically acidic when generated, were 
neutralized with the addition of sodium hydroxide to protect the 
storage tanks from corrosion, but this caused the transuranic and 
heavy metals to precipitate. These wastes will eventually need to 
be removed from the tanks for ultimate disposal. The objective of 
the research activities discussed in this report is to support the de- 
sign of a pipeline transport system between the MVSTs and a 
treatment facility. Since the wastes in the MVSTs are highly 
radioactive, a surrogate slurry was developed for this study. Rheo- 
logical properties of the simulated slurry were determined in a test 
loop in which the slurry was circulated through three pipeline vis- 
cometers of different diameters. Pressure drop data at varying flow 
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rates were used to obtain shear stress and shear rate data. The 
data were analyzed, and the slurry rheological properties were an- 
alyzed by the Power Law model and the Bingham plastic model. 
The plastic viscosity and yield stress data obtained from the rheo- 
logical tests were used as inputs for a piping design software 
package, and the pressure drops predicted by the software com- 
pared well with the pressure drop data obtained from the test loop. 
The minimum transport velocity was determine for the slurry by 
adding known nominal sizes of glass spheres to the slurry. How- 
ever, it was shown that the surrogate slurry exhibited hindered 
settling, which may substantially decrease the minimum transport 
velocity. Therefore, it may be desired to perform additional tests 
with a surrogate with a lower concentration of suspended solids to 
determine the minimum transport velocity. 


32394 (WHC-SA-2562) Waste tank sample transport. Field, 
J.G.; Mercado, M.S.; Smith, R.J.; Thornton, J.W. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-9408124-8: Transportation manage- 
ment annual workshop, Rockville, MD (United States), 8-11 Aug 
1994). Order Number DE94018157. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Since 1943, radioactive liquid waste has been stored in under- 
ground storage tanks at the Hanford Site in Richland, Washington. 
The waste was the result of chemical separation processes for the 
production of fissile defense materials. Associated with the current 
environmental cleanup mission, waste characterization and pro- 
cessing programs are requiring the extraction of samples from the 
tanks. Approved onsite packaging are in place and in use for trans- 
fers of samples from the tanks to onsite laboratories. Initiatives are 
under way to develop and procure packaging for sample shipments 
to offsite laboratories. This paper will provide a current status of 
the tank sample packaging used at the Hanford Site, as well as the 
project status for new packaging to be used for offsite shipments. 


32395 (WHC-SD-FF-HC—002) Hazard categorization and 
classification for the sodium storage facility. Van Keuren, J.C. 
Westinghouse Hanford Co., Richland, WA (United States). 30 Aug 
1994. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE94018440. Source: OSTI; NTIS; INIS; GPO Dep. 

The Sodium Storage Facility is planned to be constructed in the 
400 area for long term storage of sodium from the Fast Flux Test 
Facility (FFTF). It will contain four large sodium storage tanks. 
Three of the tanks have a capacity of 80,000 gallons of sodium 
each, and the fourth will hold 52,500 gallons. The tanks will be 
connected by piping with each other and to the FFTF. Sodium from 
the FFTF primary and secondary Heat Transport Systems (HTS), 
Interim Decay Storage (IDS), and the Fuel Storage Facility (FSF) 
will be transferred to the facility, and stored there in a frozen state 
pending final disposition. A Hazard Classification has been per- 
formed in order to evaluate the potential toxic consequences of a 
sodium fire according to the provisions of DOE Order 5481.1B. 
The conclusion of these evaluations is that the Sodium Storage 
Facility meets the requirements of the lowest Hazard Category, 
i.e., radiological facility, and the Hazard Classification is recom- 
mended to be moderate. 


32396 (WHC-SD-N040-ES-001) Spent fuel consolidation in 
the 105KW Bullding fuel storage basin. Johnson, B.H. (Westing- 
house Hanford Co., Richland, WA (United States)). Westinghouse 
Hanford Co., Richland, WA (United States); Kaiser Engineers Han- 
ford Co., Richland, WA (United States). 23 Sep 1994. 11i1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930 ; AC06-93RL12359. Order Number 
DE95000681. Source: OSTI; NTIS; INIS; GPO Dep. 

This study is one element of a larger engineering study effort by 
WHC to examine the feasibility of irradiated fuel and sludge consol- 
idation in the KW Basin in response to TPA Milestone (target date) 
M-34-00-T03. The study concludes that up to 11,500 fuel storage 
canisters could be accommodated in the KW Basin with modifica- 
tions. These modifications would include provisions for multi-tiered 
canister storage involving the fabrication and installation of new 
storage racks and installation of additional decay heat removal sys- 
tems for control of basin water temperature. The ability of existing 





systems to control radionuclide concentrations in the basin water is 
examined. The study discusses requirements for spent nuclear fuel 
inventory given the proposed multi-tiered storage arrangement, the 
impact of the consolidated mass on the KW Basin structure, and 
criticality issues associated with multi-tiered storage. 


32397 (WHC-SD-SNF-CSER-001) Basis for category B des- 
ignation for K basins. Jensen, M.A. Westinghouse Hanford Co.., 
Richland, WA (United States). 1 Sep 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95001307. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Supporting Document analyzes the various fissile material 
configurations in the 105-K East and K West fuel storage basins to 
determine the proper firefighting category. Firefighting categories 
are assigned to fissionable material facilities to provide guidance to 
firefighters in the allowable uses of water and other extinguishing 
materials to prevent inadvertent rearrangement of fissile materials 
or addition of neutron moderators which could lead to a criticality. 
This document concludes the appropriate category is B, which 
does not impose any restrictions on the use of water for firefighting 


purposes. 
32398 (WHC-SD-SNF-DA-001) Calculations for relocation 
of 105 KE basin seal conveyor. Tedeschi, D.J. Westinghouse 
Hanford Co., Richland, WA (United States). 31 Aug 1994. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE95001299. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to document the relocation of 105 
KE basin seal conveyor that has been designed to account for nor- 
mal static loading and to show that a 3 over 1 safety analysis was 
performed. The seal conveyor relocation is per work plan WHC- 
SD-SNF-WP-002, Revision 0. Calculations performed are attached 
in the appendices as the basis for the analysis. 


32399 (WINCO-1217) INEL integrated spent nuclear fuel 
consolidation task team report. Henry, R.N. (and others); Clark, 
J.H.; Chipman, N.A. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). 12 Sep 1994. 240p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE95000587. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes a draft plan and schedule to consoli- 
date spent nuclear fuel (SNF) and special nuclear material (SNW) 
from aging storage facilities throughout the Idaho National Engi- 
neering Laboratory (INEL) to the Idaho Chemical Processing Plant 
(ICPP) in a safe, cost-effective, and expedient manner. A fully inte- 
grated and resource-loaded schedule was developed to achieve 
consolidation as soon as possible. All of the INEL SNF and SNM 
management task, projects, and related activities from fiscal year 
1994 to the end of the consolidation period are logic-tied and inte- 
grated with each other. The schedule and plan are presented to 
initiate discussion of their implementation, which is expected to 
generate alternate concepts that can be evaluated using the 
methodology described in this report. Three perturbations to con- 
solidating SNF as soon as possible are also explored. If the 
schedule is executed as proposed, the new and on-going consoli- 
dation activities will require about 6 years to complete and about 
$25.3M of additional funding. Reduced annual operating costs are 
expected to recover the additional investment in about 6.4 years. 
The total consolidation program as proposed will cost about 
$66.8M and require about 6 years to recover via reduced operating 
costs from retired SNF/SNM storage facilities. Detailed schedules 
and cost estimates for the Test Reactor Area Materials Test Reac- 
tor canal transfers are included as an example of the level of detail 
that is typical of the entire schedule (see Appendix D). The remain- 
ing work packages for each of the INEL SNF consolidation 
transfers are summarized in this document. Detailed cost and re- 
source information is available upon request for any of the SNF 
consolidation transfers. 


0510 Economic, Industrial, and Business Aspects 
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32400 (DOE/AL/62350-61-Rev.1) U.S. Department of Energy 
Uranium Mill Tailings Remedial Action Ground Water Project: 
Project plan. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Sep 1994. 95p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95001278. Source: OSTI; NTIS; INIS; GPO Dep. 

The scope of the Project is to develop and implement a ground 
water compliance strategy for all 24 UMTRA Project processing 
sites. The compliance strategy for the processing sites must satisfy 
the proposed EPA ground water cleanup standards in 40 CFR Part 
192, Subparts B and C (1987). This scope of work will entail the 
following activities on a site-specific basis: Develop a compliance 
strategy based on modification of the UMTRA Surface Project 
RAPs or develop Ground Water Project RAPs with NRC concur- 
rence on the RAP and full participation of the affected states and 
tribes. Implement the RAP to include institutional controls, where 
appropriate, as an interim measure until compliance with the stan- 
dards is achieved. Institute long-term verification monitoring for 
transfer to a separate long-term surveillance program on or before 
the Project end date. Prepare certification or confirmation reports 
and modify the long-term surveillance plan (LTSP), where needed, 
on those sites completed prior to the Project end date. 


32401 (DOE/EIA-0570(93)) Uranium purchases report 1993. 
USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. 10 Aug 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018015. Source: OSTI; NTIS; 
INIS; GPO; GPO Dep. 

Data reported by domeé%tic nuclear utility companies in their re- 
sponses to the 1991 through 1993 “Uranium Industry Annual 
Survey,” Form EIA-858, Schedule B,” Uranium Marketing Activi- 
ties,” are provided in response to the requirements in the Energy 
Policy Act 1992. Appendix A contains an explanation of Form EIA- 
858 survey methodologies with emphasis on the processing of 
Schedule B data. Additional information published in this report not 
included in Uranium Purchases Report 1992, includes a new data 
table. Presented in Table 1 are US utility purchases of uranium and 
enrichment services by origin country. Also, this report contains ad- 
ditional purchase information covering average price and contract 
duration. Table 2 is an update of Table 1 and Table 3 is an update 
of Table 2 from the previous year’s report. The report contains a 
glossary of terms. 


0520 Waste Management 


Refer also to citation(s) 32379, 32380, 32382, 32388, 32391, 
32396, 32698, 32700, 32701, 32728, 32730, 32733, 32736, 32747, 
32750, 32753, 32759, 32760, 32761, 32768, 32771, 32773, 32774, 
32775, 32776, 32788, 32789, 32790, 32791, 32792, 32793, 32804, 
32805, 32807, 32808, 32809, 32811, 32813, 32814, 32848, 32859, 
33093, 33143, 33380, 33492, 33603, 33718, 33760, 33794, 33802, 
33817, 33821, 33826, 33827, 33828, 33829, 33831, 33841, 33843, 
33849, 33850, 33865, 33872, 33877, 33880, 33881, 33882, 33883, 
33888, 33889, 33890, 33891, 33892, 33983, 33984, 34071, 34080, 
34081, 34333, 34338, 34342, 34348, 34354, 35030, 35057, 35097 


32402 (ANL—93/38) Seperation Science and Technology, 
Semiannual progress report, October 1991—March 1992. Vande- 
grift, G.F. (and others); Betts, S.; Chamberlain, D.B. Argonne 
National Lab., IL (United States). Jan 1994. 102p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94016415. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document reports on the work done by the Separations Sci- 
ence and Technology Programs of the Chemical Technology 
Division, Argonne National Laboratory, in the period October 1991— 
March 1992. This effort is mainly concerned with developing the 
TRUEX process for removing and concentrating actinides from 
acidic waste streams contaminated with transuranic (TRU) ele- 
ments. The objectives of TRUEX processing are to recover 
valuable TRU elements and to lower disposal costs for the 
nonTRU waste product of the process. Two other projects are un- 
derway with the objective of developing (1) a membrane-assisted 
solvent extraction method for treating natural and process waters 
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contaminated by voiatiie organic compounds and (2) evaporation 
technology for concentrating radioactive waste and product 
streams such as those generated by the TRUEX process. 


32403 (ANL/CMT/CP-81057) Plutonium and americium 
separation using organophosphorus extractant absorbed onto 
ferromagnetic particles. Nunez, L.; Vandegrift, G.F. Argonne Na- 
tional Lab., IL (United States). 1994. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940301-27: 207. spring national meeting of the American 
Chemical Society (ACS), San Diego, CA (United States), 13-18 
Mar 1994). Order Number DE94010463. Source: OSTI; NTIS; 
GPO Dep. 

A process for the separation of radioactive constituents from ra- 
dioactive wastes utilizing CMPO and TBP, in addition to magnetic 
separation, is described. 


32404 (ANL/CMT/CP-82400) Effect of alpha-radiolysis on 
TRUEX-NPH solvent. Buchholz, B.A.; Nunez, L.; Vandegrift, G.F. 
Argonne National Lab., IL (United States). [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940813-27: 208. American Chemical 
Society national meeting, Washington, DC (United States), 21-26 
Aug 1994). Order Number DE95001065. Source: OSTI; NTIS; 
GPO Dep 

An unexpectedly high degradation of the TRUEX (TRansUranic 
EXtraction) solvent occurred during the treatment of waste solu- 
tions from the New Brunswick Laboratory. The waste solutions 
treated contained approximately 1 g/L of Pu-239 and 20 mg/L of 
Am-241. Earlier studies of a-radiolysis using carbon tetrachloride 
(CCl4) rather than normal paraffinic hydrocarbons (NPH) as a 
diluent indicated greater resistance to radiation damage than ob- 
served. For this study, the TRUEX-NPH solvent was loaded with 
Am-241 in nitric acid, irradiated with doses up to 3.5 Mrad, and 
monitored for decline in extraction capability as a function of ab- 
sorbed dose. Results of this study are being used to improve the 
Generic TRUEX Model (GTM), a thermodynamic model that per- 


mits flowsheet design for solvent extraction processing. 


32405 (ANL/TD/CP-83149) The Plasma Hearth Process 
demonstration project for mixed waste treatment. Geimer, R. 
(Science Applications International Corp., Idaho Falls, ID (United 
States)); Dwight, C.; McClellan, G. Argonne National Lab., Idaho 
Falls, ID (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940815-84: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94015060. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Plasma Hearth Process (PHP) demonstration project is one 
of the key technology projects in the Department of Energy (DOE) 
Office of Technology Development (OTD) Mixed Waste Integrated 
Program (MWIP). Testing to date has yielded encouraging results 
in displaying potential applications for the PHP technology. Early 
tests have shown that a wide range of waste materials can be 
readily processed in the PHP and converted to a vitreous product. 
Waste materials can be treated in their original container as re- 
ceived at the treatment facility, without pretreatment. The vitreous 
product, when cooled, exhibits excellent performance in leach re- 
sistance, consistently exceeding the Environmental Protection 
Agency (EPA) Toxicity Characteristic Leaching Procedure (TCLP) 
requirements. Performance of the Demonstration System during 
test operations has been shown to meet emission requirements. 
An accelerated development phase, being conducted at both 
bench- and pilot-scale on both nonradioactive and radioactive ma- 
terials, will confirm the viability of the process. It is anticipated that, 
as a result of this accelerated technology development and demon- 
stration phase, the PHP will be ready for a final field-level 
demonstration within three years. 


32406 (ANL/TD/CP-83736) Use of nuclear facilities at 
Argonne-West to support new environmental missions. Black, 
D.B.; Dwight, C.C.; Lineberry, M.J. Argonne National Lab., Idaho 
Falls, ID (United States). Technology Development Div. Aug 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408151-1: Dixy Lee Ray 
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memorial symposium on science-based environmental manage- 
ment, Seattle, WA (United States), 30 Aug - 2 sep 1994). Order 
Number DE94018352. Source: OSTI; NTIS; INIS; GPO Dep. 

At Argonne National Laboratory-West, facilities that were origi- 
nally constructed to support the development of liquid-metal reactor 
technology are being used to meet the environmental and waste 
management need of the US Department of Energy. These needs 
include waste characterization, waste testing, and waste treatment 
technology development. Waste characterization and repackaging 
activities are being performed in the Hot Fuel Examination Facility 
for the Waste Isolation Pilot Plant (WIPP) Experimental Test Pro- 
gram. Characterization activities include sampling the gas in actual 
waste containers, categorizing waste contents for their gas genera- 
tion potential, and extracting solid samples. A new waste testing 
project will utilize the Zero Powered Physics Reactor facility. In the 
workroom of these facility, laboratory gas generation experiments 
will be conducted with contact-handled transuranic waste. Both the 
characterization and waste testing activities are part of the effort to 
prepare the WIPP performance assessment. Waste treatment 
demonstrations have or will be conducted at the Transient Reactor 
Test facility and involve private sector participants. The demonstra- 
tions involve the development of thermal treatment for materials 
containing residual amounts of plutonium using plasma-arc technol- 
ogy. The success of these new programs is largely due to 
experience gained from past missions in such areas as radiological 
control and nuclear safety. 


32407 (BNL-60442) Transmutation of high-level radioactive 
waste and production of =U using an accelerator-driven re- 
actor. Takahashi, Hiroshi; Takashita, Hirofumi; Chen, Xinyi. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9407103—13: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016817. Source: OSTI; NTIS; INIS; GPO Dep. 

Reactor safety, the disposal of high-level nuclear waste, and 
nonproliferation of nuclear material for military purposes are the 
problems of greatest concern for nuclear energy. Technologies for 
accelerators developed in the field of high-energy physics can con- 
tribute to solving these problems. For reactor safety, especially for 
that of a Na-cooled fast reactor, the use of an accelerator, even a 
small one, can enhance the safety using a slightly subcritical reac- 
tor. There is growing concern about how we can deal with 
weapons-grade Pu, and about the large amount of Pu accumulat- 
ing from the operation of commercial reactors. It has been 
suggested that this Pu could be incinerated, using the reactor and 
a proton accelerator. However, because Pu is a very valuable ma- 
terial with future potential for generating nuclear energy, we should 
consider transforming it into a proliferation-resistant material that 
cannot be used for making bombs, rather than simply eliminating 
the Pu. An accelerator-driven fast reactor (700 MW), run in a sub- 
critical condition, and fueled with MOX can generate ?°5U more 
safely and efficiently than can a critical reactor. We evaluate the 
production of 295U, 239Pu, and the transmutation of the long-lived 
fission products of °°Te and '°°1, which are loaded with YH,.7 be- 
tween the fast core and blanket, by reducing the conversion factor 
of Pu to 253U. And we assessed the rates of radiation damage, hy- 
drogen production, and helium production in a target window and 
in the surrounding vessel. 


32408 (BNL-60610) Assessment of combustion and re- 
lated issues in the DWPF and ITP waste tanks. Ginsberg, T. 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94017305. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents a review of the safety analyses described in 
the DWPF Safety Analysis Report, the combustion analysis of the 
ITP Tanks 48 and 49, and presents conclusions drawn from inter- 
views staff on issues related to accident analysis, in particular on 
issues related to combustion phenomena. The major objectives of 
this report are to clarify the issues related to the modes of combus- 
tion and expected loads on process vessels and structures and, in 
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a i eee 
addition, to offer recommendations which would improve the 


defense-in-depth posture of the DWPF. 


32409 (BNL-60657) Technologies using accelerator-driven 
targets under development at BNL. Van Tuyle, G.J. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9407103-12: International conference on 
accelerator-driven transmutation technologies and applications, Las 
Vegas, NV (United States), 25-28 Jul 1994). Order Number 
DE94016794. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent development work conducted at Brookhaven National 
Laboratory on technologies which use particle accelerator-driven 
targets is summarized. These efforts include development of the 
Spallation-induced Lithium Conversion (SILC) Target for the Accel- 
erator Production of Tritium (APT), the Accelerator-Driven Assembly 
for Plutonium Transformation (ADAPT) Target for the Accelerator- 
Based Conversion (ABC) of excess weapons plutonium. The 
PHOENIX Concept for the accelerator-driven transmutation of 
minor actinides and fission products from the waste stream of com- 
mercial nuclear power plants, and other potential applications. 


32410 (CEA-CONF-11821) Recent advances in the 
treatment of nuclear wastes by the use of diamide and picoli- 
namide extractants. Nigond, L. (CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement); Condamines, N.; Cordier, P.Y.; Livet, J.; Madic, C.; 
Cuillerdier, C.; Musikas, C.; Hudson, M.J. CEA Centre d’Etudes de 
la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement. 1993. 31p. (CONF-9310360-: 8. Symposium on 
Separation Science and Technology for Energy Applications, 
Gatlinburg, TN (United States), 24-28 Oct 1993). Order Number 
DE95600666. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the SPIN (ACTINEX) programme for parti- 
tioning and transmutation of the actinides contained in the effluents 
generated during the nuclear fuel reprocessing cycle, the diamides 
and the picolinamides, which extractants possess the common 
characteristic to be totally combustible, were evaluated. Among the 
diamides, the N,N’-dimethyl N,N’-dibutyl tetradecyl malonamide 
(DMDBTDMA) was chosen as the reference extractant; it has been 
shown that actinides (Ill) may be extracted from concentrated nitric 
acid effluent; the actinides (Ill) may be readily stripped from the 
loaded solvent. There is restricted third phase formation. Long alkyl 
groups (R) and different R and R’ on the amide nitrogen limit the 
extent of third phase formation. The second class of extractants 
studied, the picolinamides, seem to have potential for the separa- 
tion of An(lil)/Ln(Ill). (authors). 19 refs., 7 figs., 11 tabs. 


32411 


(CEA-DES—175) Geoprospective: from the acquired 
data, to the scenarios. Escalier des Orres, P. (CEA Centre 
d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation 
de Surete); Blanc, P.L. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. d’Evaluation de Surete. Jun 1994. 15p. 


(In French). (CONF-9404214—-: Geoprospective days, Paris 
(France), 18-19 Apr 1994). Order Number DE95600680. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present paper discusses the relationships between the 
French regulatory safety rule for radwaste deep disposal (RFS no. 
llI.2.f), the geological (external geodynamics) data available when 
the rule was discussed, and the present geoprospective studies 
and scenarios to be taken into account in the safety assessment of 
an underground disposal site. (authors). 11 refs., 3 figs. 


32412 (CONF-9107280-1) Thermal and metallurgical con- 
siderations of a novel design for the nuclear waste container. 
Skaggs, R.; Moujaes, S.; Lei, Y.; Gopal, V.V. Nevada Univ., Las 
Vegas, NV (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC08-S0NV10872. 
From Nuclear waste packaging focus ‘91; No City Given, NY 
(United States); Jul 1991. Order Number DE95000598. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Departments of Civil and Mechanical Engineering at Univer- 
sity of Nevada, Las Vegas are involved in the high level nuclear 
waste project. Designing containers for long term disposal of spent 
nuclear fuel and high level radioactive waste, is one of the project 
tasks. A multi-barrier robust waste containment scheme is being, 


actively researched, as preliminary work, has shown that, this 
scheme would better resist the degradation mechanisms set up by 
phenomena such as geological activity, water immersion, occur- 
rence of mechanical loading, dry oxidizing conditions and wet 
reducing conditions. The physical configuration of the waste can- 
nister, has an inner shell of copper base alloy, to resist a wet 
reducing environment, an outer shell of nickel base alloy, to resist 
dry and oxidizing conditions and a nonconducting oxide barrier to 
separate the two metallic barriers. Cement concrete is being con- 
sidered for this role. With 10cm of concrete between the metal 
alloy shells and the maximum allowable thermal loads reaching 
4740W, the possibility of reaching temperatures, that could be 
detrimental to concrete is real (i.e., 300C and above). The temper- 
ature of the inner shell, to a great degree is a function of the 
thickness of the oxidic concrete layer. Another possible option be- 
ing studied is the use of alumina as a sandwich, between the two 
metal shells. With the 10cm alumina the maximum inner shell tem- 
perature will be 230C. To maintain the inner shell at a relatively 
lower temperature, only a single copper base container will be 
used at the time of emplacement. After a period of 50 years, the 
waste is either retrieved for processing or the system is upgraded 
to a permanent multi-barrier system. 


32413 (CONF-930408-84) US Department of Energy Mixed 
Waste Integrated Program performance systems analysis. Fer- 
rada, J.J.; Berry, J.B. Oak Ridge National Lab., TN (United States). 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 10. international 
high-level radioactive waste management conference; Las Vegas, 
NV (United States); 25-29 Apr 1993. Order Number DE94018962. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The primary goal of this project is to support decision making for 
the U.S. Department of Energy (DOE)/EM-50 Mixed Waste Inte- 
grated Program (MWIP) and the Mixed Low-Level Waste Program. 
A systems approach to the assessment of enhanced waste form(s) 
production will be employed including, coordination and configura- 
tion management of activities in specific technology development 
tasks. The purpose of this paper is to describe the development 
and application of a methodology for implementing a performance 
systems analysis on mixed waste treatment process technologies. 
The second section describes a conventional approach to process 
systems analysis followed by a methodology to estimate uncertain- 
ties when analyzing innovative technologies. Principles from these 
methodologies have been used to develop a performance systems 
analysis for MWIP. The third section describes the systems analy- 
sis tools. The fourth section explains how the performance systems 
analysis will be used to analyze MWIP process alternatives. The 
fifth and sixth sections summarize this paper and describe future 
work for this project. Baseline treatment process technologies (i.e., 
commercially available technologies) and waste management 
strategies are evaluated systematically using the ASPEN PLUS pro- 
gram applications developed by the DOE Mixed Waste Treatment 
Project (MWTP). Alternatives to the baseline (i.e., technologies de- 
veloped by DOE's Office of Technology Development) are analyzed 
using FLOW, a user-friendly program developed at Oak Ridge Na- 
tional Laboratory (ORNL). Currently, this program is capable of 
calculating rough order-of-magnitude mass and energy balances to 
assess the performance of the alternative technologies as com- 
pared to the baseline process. In the future, FLOW will be capable 
of communicating information to the ASPEN PLUS program. 


32414 (CONF-930570—-5) Closure of a unique mixed waste 
storage canal at the Dept. of Energy’s Oak Ridge National 
Laboratory (ORNL). Greer, J.K. Jr.; Etheridge, J.T.; Thompson, 
W.T. Oak Ridge National Lab., TN (United States). [1994]. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 2. annual Federal environmental 
restoration conference and exhibition; Washington, DC (United 
States); 25-27 May 1993. Order Number DE94018947. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the Department of Energy’s (DOE’s) Oak Ridge National Lab- 
oratory (ORNL) a unique closure was accomplished for a storage 
canal that contained both hazardous chemical contaminants con- 
trolled by the Resource Conservation and Recovery Act (RCRA), 
and radioactive contaminants controlled by the Atomic Energy Act 
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(AEA). During 1991 and 1992, after approvals were received from 
the DOE and the Tennessee Department of Environment and Con- 
servation (TDEC), subcontractors to DOE’s Construction Manager 
were mobilized and remote controlled equipment was operated on 
site to remove the RCRA and radioactive contamination (referred 
to hereafter as mixed wastes) from the 3001 Storage Canal at 
ORNL. After numerous “surprises” during the removal activities, 
each requiring problem resolution and approvals from DOE and 
TDEC, the canal closure was completed in September 1992 and fi- 
nal closure certification was submitted to TDEC in October 1992. 
The following discussion describes the learning experiences that 
ORNL and DOE acquired from a RCRA closure project for a mixed 
waste storage canal containing high radiation levels. The project 
was successful, especially since worker exposures were mini- 
mized, but was lengthy, requiring 30 months from notification of a 
leak in the canal until! final demobilization of the subcontractor, and 
expensive to complete (total overall cost of $3 million). 


32415 (CONF-930873-34) Development of treatment tech- 
nologies of the processing of U.S. Department of Energy 
mixed waste. Backus, P.M. (Oak Ridge National Lab., TN (United 
States)); Berry, J.B.; Coyle, GJ. Jr.; Lurk, P.; Wolf, S.M. Oak 
Ridge National Lab., TN (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. Order Number 
DE94018667. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste contaminated with chemically hazardous and radioactive 
species is defined as mixed waste. Significant technology develop- 
ment has been conducted for separate treatment of hazardous and 
radioactive waste, but technology development addressing mixed- 
waste treatment has been limited. In response to the need for a 
comprehensive and consistent approach to mixed-waste technol- 
ogy development, the Office of Technology Development of the US 
Department of Energy (DOE) has established the Mixed Waste In- 
tegrated Program. The program is identifying and evaluating 
treatment technologies to treat present and estimated future mixed 
wastes at DOE sites. The status of the technical initiatives in 
chemical/physical treatment, waste destruction/stabilization technol- 
ogy, off-gas treatment, and final waste form production/assessment 
is described in this paper. 


32416 (CONF-931119-5) Using mixture experiments to de- 
velop cementitious waste forms. Spence, R.D. (Oak Ridge 
National Lab., TN (United States)); Anderson, C.M.; Piepel, G.F. 
Oak Ridge National Lab., TN (United States). [1993]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 3. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive and mixed wastes; 
Williamsburg, VA (United States); 1-5 Nov 1993. Order Number 
DE94018148. Source: OSTI; NTIS; INIS; GPO Dep. 

Mixture experiments are presented as a means to develop ce- 
mentitious waste forms. The steps of a mixture experiment are (1) 
identifying the waste form ingredients; (2) determining the composi- 
tional constraints of these ingredients; (3) determining the extreme 
vertices, edge midpoints, and face centroids of the constrained 
multidimensional volume (these points along with some interior 
points represent the set of possible compositions for testing); (4) 
picking a subset of these points for the experimental design; (5) 
measuring the properties of the selected subset; and (6) generat- 
ing the response surface models. The models provide a means for 
predicting the properties within the constrained region. This article 
presents an example of this process for one property: unconfined 
compressive strength. 


32417 (CONF-940433-7) Process simulation and uncer- 
tainty analysis of plasma arc mixed waste treatment. Ferrada, 
J.J.; Welch, T.D. Oak Ridge National Lab., TN (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From Spring meeting of 
the American Institute of Chemical Engineers; Atlanta, GA (United 
States); 17-21 Apr 1994. Order Number DE94019144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Innovative mixed waste treatment subsystems have been ana- 
lyzed for performance, risk, and life-cycle cost as part of the U.S. 
Department of Energy’s (DOE)’s Mixed Waste Integrated Program 
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(MWIP) treatment alternatives development and evaluation process. 
This paper concerns the analysis of mixed waste treatment system 
performance. Performance systems analysis includes approximate 
material and energy balances and assessments of operability, 
effectiveness, and reliability. Preliminary material and energy bal- 
ances of innovative processes have been analyzed using FLOW, 
an object-oriented, process simulator for waste management sys- 
tems under development at Oak Ridge National Laboratory. The 
preliminary models developed for FLOW provide rough order-of- 
magnitude calculations useful for sensitivity analysis. The insight 
gained from early modeling of these technologies approximately will 
ease the transition to more sophisticated simulators as adequate 
performance and property data become available. Such models are 
being developed in ASPEN by DOE's Mixed Waste Treatment 
Project (MWTP) for baseline and alternative flow sheets based on 
commercial technologies. One alternative to the baseline devel- 
oped by the MWIP support groups in plasma arc treatment. This 
process offers a noticeable reduction in the number of process op- 
erations as compared to the baseline process because a plasma 
arc melter is capable of accepting a wide variety of waste streams 
as direct inputs (without sorting or preprocessing). This innovative 
process for treating mixed waste replaces several units from the 
baseline process and, thus, promises an economic advantage. The 
performance in the plasma arc furnace will directly affect the qual- 
ity of the waste form and the requirements of the off-gas treatment 
units. The ultimate objective of MWIP is to reduce the amount of fi- 
nal waste produced, the cost, and the environmental impact. 


32418 (CONF-940815—48) The chemistry, waste form de- 
velopment, and properties of the Nitrate to Ammonia and 
Ceramic (NAC) process. Mattus, A.J.; Lee, D.D.; Youngblood, 
E.L.; Walker, J.F. Jr.; Tiegs, T.N. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national nuclear and hazardous waste management conference; 
Atlanta, GA (United States); 14-18 Aug 1994. Order Number 
DE94014018. Source: OSTI; NTIS; INIS; GPO Dep. 

A process for the conversion of alkaline, aqueous nitrate wastes 
to ammonia gas at low temperature, based upon the use of the ac- 
tive metal reductant aluminum, has been developed at the Oak 
Ridge National Laboratory (ORNL). The process is also well suited 
for the removal of low-level waste (LLW) radioelements and haz- 
ardous metals which report to the solid, alumina-based by-product. 
ne chemistry of the interaction of aluminum powders with nitrate, 
and other waste stream metals is presented. 


32419 


(CONF-940853-10) Waste management technology 
logic diagrams for environmental remediation at Department 
of Energy Sites. Singh, S.P.N. (Oak Ridge National Lab., TN 


(United States)); Fellows, R.L. Oak Ridge National Lab., TN 
(United States). [1994]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Sum- 
mer meeting of the American Institute of Chemical Engineers; 
Denver, CO (United States); 14-17 Aug 1994. Order Number 
DE94019323. Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy/Office of Technology Develop- 
ment (DOE/OTD) is actively examining cleanup technologies to 
remediate its aging nuclear production facilities. A part of this effort 
is to develop “technology logic diagrams” (TLDs) to identify the po- 
tential wastes and their treatment processes. Huge quantities of 
radioactive and mixed wastes are expected to be produced during 
the decontamination and decommissioning of the facilities and the 
remediation of the contaminated soils, waters, and other polluted 
areas at these sites. Efficient separation processes need to be 
identified to manage the large number of wastes to minimize the 
cleanup costs and their environmental impacts. One objective of 
developing the TLDs is to identify technologies that can treat the 
wastes most efficiently and at the lowest cost. This paper ad- 
dresses the results of the TLD development for the DOE’s K-25 
and the Oak Ridge National Laboratory sites. The TLD effort esti- 
mated the types and quantities of the wastes expected to be 
produced and identified the technologies that could be used to 
manage these wastes. The treatment processes that we examined 
ran the gamut from commercial processes to innovative develop- 
mental technologies. The status of each treatment technology and 





the development effort needed to commercialize the technology 
were also assessed. Priorities for developing some of the promis- 
ing new technologies are also recommended in the TLDS. 


32420 (CONF-9408107—3) Characterizing groundwater at 
Oak Ridge National Laboratory hazardous waste sites. Wolf, 
D.A.; Tardiff, M.F.; Ketelle, R.H. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Ameri- 
can Statistical Association; Toronto (Canada); 14-18 Aug 1994. 
Order Number DE94017864. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) is a large multipur- 
pose US Department of Energy research facility located in East 
Tennessee on the Oak Ridge Reservation (ORR). The legacy of 
fifty years of operations at ORNL includes a variety of contami- 
nated inactive facilities, research areas, and former waste disposal 
areas. At ORNL the majority of wastes were buried in shallow 
trenches above the water table. Groups of geographically contigu- 
ous areas, referred to as waste area groupings (WAGs), were 
defined for the Environmental Restoration Program so that a suit- 
able monitoring system could be established. Thirteen WAGs at 
ORNL have been identified as potential sources of groundwater 
contamination. The main objective of the work described in this pa- 
per was to develop a systematic means for analyzing routine 
groundwater monitoring data from all WAGs to facilitate interpreta- 
tion at a scale larger than individual monitoring points, to look for 
patterns that suggest general principles. In particular we wanted to 
determine whether specific geologic formations have discernable 
groundwater chemical signatures. The description of geologic for- 
mations in terms of their groundwater chemical signatures can be 
used in several practical ways. Positioning of down gradient sam- 
pling locations can be evaluated by comparing contaminant source 
and down gradient geochemistries. The geochemistry of contami- 
nated seeps and springs can be used to suggest a likely 
stratigraphic association to the contaminant source. Also, the con- 
taminant source location geochemistry and knowledge of the 


geologic unit’s potential for strata-bound flow can be used to pre- 
dict exit pathways from contaminant sources. 


32421 (DOE/AL/58309-56) Unresolved issues for the dis- 
posal of remote-handied transuranic waste in the Waste 
Isolation Pilot Plant. Silva, M.K.; Neill, R.H. Environmental Evalu- 
ation Group, Albuquerque, NM (United States). Sep 1994. 23p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-89AL58309. (EEG-56). Order Number 
DE95000599. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Waste Isolation Pilot Plant (WIPP) is to dis- 
pose of 176,000 cubic meters of transuranic (TRU) waste 
generated by the defense activities of the US Government. The en- 
visioned inventory contains approximately 6 million cubic feet of 
contact-handied transuranic (CH TRU) waste and 250,000 cubic 
feet of remote handled transuranic (RH TRU) waste. CH TRU 
emits less than 0.2 rem/hr at the container surface. Of the 250,000 
cubic feet of RH TRU waste, 5% by volume can emit up to 1,000 
rervhr at the container surface. The remainder of RH TRU waste 
must emit less than 100 rem/hr. These are major unresolved prob- 
lems with the intended disposal of RH TRU waste in the WIPP. (1) 
The WIPP design requires the canisters of RH TRU waste to be 
emplaced in the walls (ribs) of each repository room. Each room 
will then be filled with drums of CH TRU waste. However, the RH 
TRU waste will not be available for shipment and disposal until af- 
ter several rooms have already been filled with drums of CH TRU 
waste. RH TRU disposal capacity will be loss for each room that is 
first filled with CH TRU waste. (2) Complete RH TRU waste char- 
acterization data will not be available for performance assessment 
because the facilities needed for waste handling, waste treatment, 
waste packaging, and waste characterization do not yet exist. (3) 
The DOE does not have a transportation cask for RH TRU waste 
certified by the US Nuclear Regulatory Commission (NRC). These 
issues are discussed along with possible solutions and conse- 
quences from these solutions. 46 refs. 


32422 (DOE/AL/58309-57) An appraisal of the 1992 prelimi- 
nary performance assessment for the Waste Isolation Pilot 
Plant. Lee, W.W.L. (Environmental Evaluation Group, Albuquerque, 
NM (United States)); Chaturvedi, L.; Silva, M.K.; Weiner, R.; Neill, 
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R.H. Environmental Evaluation Group, Albuquerque, NM (United 
States); Environmental Evaluation Group, Carlsbad, NM (United 
States). Sep 1994. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-89AL58309. (EEG—57). Order 
Number DE95000809. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the New Mexico Environmental Evaluation Group 
is to conduct an independent technical evaluation of the Waste Iso- 
lation Pilot Plant (WIPP) Project to ensure the protection of the 
public health and safety and the environment. The WIPP Project, 
located in southeastern New Mexico, is being constructed as a 
repository for the disposal of transuranic (TRU) radioactive wastes 
generated by the national defense programs. The Environmental 
Evaluation Group (EEG) has reviewed the WIPP 1992 Perfor- 
mance Assessment (Sandia WIPP Performance Assessment 
Department, 1992). Although this performance assessment was 
released after the October 1992 passage of the WIPP Land With- 
drawal Act (PL 102-579), the work preceded the Act. For individual 
and ground-water protection, calculations have been done for 1000 
years post closure, whereas the US Environmental Protection 
Agency’s Standards (40 CFR 191) issued in 1993 require calcula- 
tions for 10,000 years. The 1992 Performance Assessment 
continues to assimilate improved understanding of the geology and 
hydrogeology of the site, and evolving conceptual models of natu- 
ral barriers. Progress has been made towards assessing WIPP’s 
compliance with the US Environmental Protection Agency's Stan- 
dards (40 CFR 191). The 1992 Performance Assessment has 
addressed several items of major concern to EEG, outlined in the 
July 1992 review of the 1991 performance assessment (Neill et al., 
1992). In particular, the authors are pleased that some key results 
in this performance assessment deal with sensitivity of the calcu- 
lated complementary cumulative distribution functions (CCDF) to 
alterative conceptual models proposed by EEG — that flow in the 
Culebra be treated as single-porosity fracture-flow; with no sorption 
retardation unless substantiated by experimental data. 


32423 (DOE/AL/62350—60F-Rev.1) Long-term surveillance 
plan for the Shiprock Disposal site, Shiprock, New Mexico. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Sep 1994. 108p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95001268. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term surveillance plan (LTSP) for the Shiprock, New 
Mexico, Uranium Mill Tailings Remedial Action (UMTRA) Project 
disposal site describes the surveillance activities for the Shiprock 
disposal cell. The U.S. Department of Energy (DOE) will carry out 
these activities to ensure that the disposal cell continues to func- 
tion as designed. This final LTSP was prepared as a requirement 
for acceptance under the U.S. Nuclear Regulatory Commission 
(NRC) general license for custody and long-term care of residual 
radioactive materials (RRM). This LTSP documents the land own- 
ership interests and details how the long-term care of the disposal 
site will be carried out. It is based on the DOE’s Guidance for Im- 
plementing the UMTRA Project Long-term Surveillance Program 
(DOE, 1992a). 


32424 (DOE/AL/62350-98) UMTRA Project document con- 
trol system manual. Department of Energy, Albuquerque, NM 
(United States). Albuquerque Operations Office. Sep 1994. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001283. Source: 
OSTI; NTIS; GPO Dep. 

This manual defines the Project Document Control System 
(PDCS) operated by the US DOE Uranium Mill tailings Remedial 
Action (UMTRA) project Office. The purpose of the PDCS is to pro- 
vide an active and continuing program for acquiring, controlling, 
retaining, retrieving, retiring and disposing of all UMTRA Project 
documents. The PDCS also provides guidance and coordination in 
transferring documents by various UMTRA Projection document 
control centers to a central location. 


32425 (DOE/AL/62350-160) Site observational work plan 
for the UMTRA Project site at Tuba City, Arizona. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
74p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001280. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The requirements for ground water compliance for Uranium Mill 
Tailings Remedial Action (UMTRA) Project sites, including the Tuba 
City, Arizona, site, are found in the Uranium Mill Tailings Radiation 
Control Act; Subparts B and C of the U.S. Environmental Protec- 
tion Agency's Health and Environmental Protection Standards for 
Uranium and Thorium Mill Tailings (40 CFR 192 (1994)), and the 
associated proposed 1987 standards (52 FR 36000). During the 
surface remedial action, an estimated 1,400,000 cubic yards (yd*) 
(1,100,000 cubic meters [m*]) of uranium mill tailings and other 
contaminated materials were consolidated and stabilized in place in 
an unlined disposal cell covering 50 acres (20 hectares). The sur- 
face remedial action was completed in April 1990. Ground water 
beneath the Tuba City site was contaminated by subsurface migra- 
tion of water from uranium ore processing activities. The main 
source of contaminants was water from the tailings piles that be- 
gan in 1956 when the mill opened and ended in 1966 when the 
mill closed. 800,000 tons (725,000 tonnes) of uranium ore were 
processed onsite over a 10-year period. The wet tailings remaining 
after processing were placed as a slurry in three piles at the site. 
Water from these tailings then seeped into the ground and mi- 
grated downward to the ground water. The Tuba City site is 
currently in a post-stabilization, prelicensing status. The site is ex- 
pected to remain in this status until licensed by the U.S. Nuclear 
Regulatory Commission (NRC) for long-term surveillance and 
maintenance. The preliminary ground water compliance strategy at 
the Tuba City site is active remediation-specific technology to be 
evaluated is in situ bioremediation. This selection was made 
because of the potential ability of bioremediation to reduce concen- 
trations to lower levels than a conventional extraction system and 
to minimize disturbance of the water resource. 


32426 (DOE/AL/62350—-164) Work plan for monitor well/ 
groundwater elevation data recorder installation at the Cheney 
Disposal site, Grand Junction, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Sep 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001275. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In May 1990, during the excavation for the Grand Junction, Col- 
orado, Cheney Reservoir disposal cell (Cheney), a water bearing 
paleochannel was encountered along the northern boundary of the 
excavation (designated the Northwest Paleochannel). To ensure 
the long-term integrity of the disposal embankment, remedial ac- 
tions were taken including the excavation of the paleochannel and 
underlying material to bedrock, backfilling of the trapezoidal trench 
with granular material, and placement of a geotextile liner above 
the granular material. Compacted clay backfill was placed above 
the reconstructed paleochannel trench, and the northwest corner 
was restored to the designated grade. Investigation of other pale- 
ochannels determined that ground water flow terminated before it 
migrated as far west as the disposal cell. Therefore, flow in these 
paleochannels would have no impact on the disposal cell. Although 
characterization efforts did not indicate the presence of a ground 
water-bearing paleochannel south of the disposal cell, the potential 
could not be ruled out. As a best management practice for long- 
term monitoring at Cheney, two monitor wells will be installed 
within the paleochannels. One well will be installed within 50 feet 
(ft) west of the reconstructed Northwest Paleochannel. The second 
well will be installed near the southwestern (downgradient) corner 
of the disposal cell. The purposes of these wells are to character- 
ize ground water flow (if any) within the paleochannels and to 
monitor the potential for water movement (seepage) into or out of 
the disposal cell. Initial monitoring of the paleochannels will consist 
of water level elevation measurement collection and trend analysis 
to evaluate fluctuations in storage. The purpose of this document is 
to describe the work that will be performed and the procedures that 
will be followed during installation of two ground water monitor 


wells and two ground water elevation data recorders (data loggers) 
at Cheney. 


32427 


(DOE/AL/62350-165) Uranium mill tailings remedial 
action project real estate management plan. Department of En- 
ergy, Albuquerque, NM (United States). Albuquerque Operations 
Office. Sep 1994. 59p. Sponsored by USDOE, Washington, DC 


74 ERA Vol. 19, No. 12 


(United States). DOE Contract AC04-91AL62350. Order Number 
DE95001276. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan summarizes the real estate requirements of the US 
Department of Energy's (DOE) Uranium Mill Tailings Action (UM- 
TRA) Project, identifies the roles and responsibilities of project 
participants involved in real estate activities, and describes the ap- 
proaches used for completing these requirements. This document 
is intended to serve as a practical guide for all project participants. 
It is intended to be consistent with all formal agreements, but if a 
conflict is identified, the formal agreements will take precedence. 


32428 (DOE/EM—-0196) EM International, July 1994, Volume 
2. USDOE Assistant Secretary for Environmental Management, 
Washington, DC (United States). [1994]. 46p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE95001103. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Environmental Management (EM) at the Depart- 
ment of Energy (DOE) is seeking out and leveraging foreign 
technology, data, and resources in keeping with EM’s mandate to 
protect public health and the environment through the safe and 
cost-effective remediation of the Department's nuclear weapons 
sites. EM works closely with foreign governments, industry, and 
universities to obtain innovative environmental technologies, scien- 
tific and engineering expertise, and operations experience that will 
support EM’s objectives. Where appropriate, these international re- 
sources are used to manage the more urgent risks at our sites, 
secure a safe workplace, help build consensus on critical issues, 
and strengthen our technology development program. Through in- 
ternational agreements EM engages in cooperative exchange of 
information, technology, and individuals. Currently, we are manag- 
ing agreements with a dozen countries in Europe, Latin America, 
and Asia. These agreements focus on environmental restoration, 
waste management, transportation of radioactive wastes, and de- 
contamination and decommissioning. This publication contains the 
following articles: in situ remediation integrated program; in-situ 
characterization and inspection of tanks; multimedia environmental 
pollutant assessment system (MEPAS); LLNL wet oxidation — AEA 
technology. Besides these articles, this publication covers: EU ac- 
tivities with Russia; technology transfer activities; and international 
organization activities. 


32429 (DOE/IG—0356) Audit of selected aspects of the 
Waste Isolation Pilot Plant cost structure, Carlsbad, New Mex- 
ico. USDOE Office of Inspector General, Albuquerque, NM (United 
States). Western Regional Audit Office. 22 Aug 1994. 37p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OSTI 
(Free of Charge); INIS. 

Report to The Secretary. 

The Department of Energy's (DOE) Waste Isolation Pilot Plant 
(WIPP), located near Carlsbad, New Mexico, is a research and de- 
velopment facility intended to demonstrate that transuranic waste 
from the Government's defense activities can be safely disposed of 
in a deep geologic formation. The Fiscal Year 1994 budget for 
WIPP is about $185 million and includes funding for the operation 
of WIPP and for experiments being done by other DOE facilities. 
DOE's current plan is for WIPP to begin receiving transuranic 
waste in June 1998. This audit was requested by the Assistant 
Secretary for Environmental Management because two recent re- 
ports, one issues by the Office of Inspector General (OIG), were 
critical of the staffing and cost-effectiveness of WIPP, and because 
of recent mission changes at WIPP. The audit team consisted of 
representatives from the DOE, auditors from the OIG, and techni- 
cal specialists hired by the OIG to assist in the audit. The purpose 
of the audit was to determine whether WIPP was appropriately 
Staffed to meet programmatic requirements in the most cost- 
effective manner. The Secretary of Energy expected DOE facilities 
to benchmark their performance against other facilities to strive for 
best in class status, and the Westinghouse management and oper- 
ating contract for WIPP required the facility to be operated in a 
cost-effective manner. However, the authors determined that West- 
inghouse did not use benchmarks and that WIPP could be 
managed more cost-effectively, with fewer personnel, while main- 
taining its current level of excellence. They concluded that the 
WIPP staffing level could be significantly reduced with a decrease 
in costs at WIPP of about $11.4 million per year. 





32430 (DOE/MC/29116-3913) Novel mass spectrometric in- 
strument for gaseous and particulate characterization and 
monitoring: Quarterly report, April 1, 1994—June 30, 1994. Cog- 
giola, M.J. SRI International, Menlo Park, CA (United States). Jul 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29116. Order Number 
DE95001135. Source: OSTI; NTIS; INIS; GPO Dep. 

Purpose of the instrument is for real-time (<1 min), ppB analysis 
of gaseous/particulate pollutants (VOCs, PAHs, heavy metals, 
transuranics) from DOE waste cleanup. It will consist of an isoki- 
netic sampler, a pressure transition and sampling region for 
parallel analyses, two small mass spectrometers (one for organic 
analysis using field ionization, one [ion trap] for particulates using 
pyrolysis and electron-impact ionization), and a personal computer. 
A dimethyisilicone membrane will be used for the organic vapors. 
A forward-backward coincidence method will be used in the laser 
scattering particle detector. The instrument will be easily trans- 
portable to DOE waste sites, such as waste storage tanks. 


32431 (DOE/MWIP-5) Technical area status report for 
second-stage destruction and offgas treatment. French, N.B. 
(Sandia National Labs., Livermore, CA (United States)); Dalton, 
J.D.; Vavruska, J. Sandia National Labs., Livermore, CA (United 
States). Aug 1994. 140p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/M-3778). 
Order Number DE95000999. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was sponsored by the Mixed Waste Integrated Pro- 
gram (MWIP), which was established by the Department of Energy 
(DOE), Office of Environmental Restoration and Waste Manage- 
ment (EM), Office of Technology Development (OTD). DOE/EM 
carries the charter to direct and coordinate waste management and 
site remediation throughout the DOE complex. Within EM, the OTD 
established the MWIP to identify and develop new technologies for 
treatment of DOE low-level mixed waste. This report represents the 
second TASR for the Second-Stage Destruction and Offgas Treat- 
ment technical area. This TASR updates technology information, a 
design methodology for air pollution control systems for mixed 
waste treatment, and technology development needs for DOE/EM. 
The TASRs form the basis of a technology development program 
that addresses the highest priority DOE environmental needs and 
is coordinated with other technology development efforts both in- 
side and outside DOE. The main functions of the second-stage 
destruction and offgas treatment system are to treat the gaseous 
effluent from the primary treatment process to acceptable levels for 
release to the atmosphere. Specific functions include (1) destruc- 
tion of volatile organics; (2) capture of particulate matter; (8) 
capture of volatile metals; (4) capture and control of volatile, 
condensed-phase, and solid-phase radionuclides; (5) control of 
acid gases; (6) NO, abatement; and (7) gas cooling and reheating 
as required to perform these functions. 


32432 (DOE/NV/10872-T131) Waste Package Project: 
Quarterly progress report, April 1, 1994—June 30, 1994. Lad- 
kany, S.G. Nevada Univ., Las Vegas, NV (United States). 1994. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE94019230. Source: 
OSTI; NTIS; GPO Dep. 

This progress report reports updates in the following areas: 
Overview and progress of waste package project and container de- 
sign as well as waste container alternate design considerations; 
Structural analysis and design of nuclear waste package canister 
and Robotic manipulation of the nuclear waste container; Design 
requirements of various rock tunnel shapes for long term storage 
of high level waste; Transport phenomena in the near field. 


32433 (DOE/NV/10874-T1) Nevada Test Site flood inunda- 
tion study: Part of US Geological Survey flood potential and 
debris hazard study, Yucca Mountain Site for USDOE, Office of 
Civilian Radioactive Waste Management. Blanton, J.O. Ill. Bu- 
reau of Reclamation, Denver, CO (United States). [1992]. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al08-92NV10874. Order Number DE94017188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Geological Survey (GS), as part of the Yucca Mountain 
Project (YMP), is conducting studies at Yucca Mountain, Nevada. 
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The purposes of these studies are to provide hydrologic and geo- 
logic information to evaluate the suitability of Yucca Mountain for 
development as a high-level nuclear waste repository, and to eval- 
uate the ability of the mined geologic disposal system (MGDS) to 
isolate the waste in compliance with regulatory requirements. The 
Bureau of Reclamation was selected by the GS as a contractor to 
provide probable maximum flood (PMF) magnitudes and associ- 
ated inundation maps for preliminary engineering design of the 
surface facilities at Yucca Mountain. These PMF peak flow 
estimates and associated inundation maps are necessary for suc- 
cessful waste repository design and construction. The standard 
step method for backwater computations, incorporating the 
Bernouli energy equation and the results of the PMF study were 
chosen as the basis for defining the areal extent of flooding. 


32434 (DOE/NV/11417—5) Great basin paleoenvironmental 
studies project: Technical progress report first quarter (year 
2), June—August 1994. Nevada Univ., Reno, NV (United States). 
Desert Research Inst. [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC08-93NV11417. Order 
Number DE95001321. Source: OSTI; NTIS; GPO Dep. 

The paleobiotic and geomorphic records are being examined for 
the local and regional impact of past climates to assess Yucca 
Mountain's suitability as a high-level nuclear waste repository. The 
project includes botanical, faunal, and geomorphic components that 
will be integrated to accomplish this goal Progress reports are pre- 
sented for: Paleobotenical studies in the Great Basin; Paleofaunas 
studies in the Great Basin; Geomorphology studies in the Great 
Basin; and Transportation. The goal of the transportation project is 
to compare the results from three models (FESWMS-2DH, 
DAMBRK, and FLO-2D) that have been suggested as appropriate 
for evaluating flood flows on alluvial fans with the results obtained 
from the traditional one-dimensional, stochastic model used in pre- 
vious research performed by DRI for the Yucca Mountain Project. 


32435 (DOE/OR-01-1167-D2) Detailed Leak Detection Test 
Plan and schedule for the Oak Ridge National Laboratory liq- 
uid low-level waste active pipelines. Oak Ridge National Lab., 
TN (United States); Vista Research, Inc., Mountain View, CA 
(United States). Aug 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/ER-171-D2). Order Number DE94019211. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document provides a detailed leak detection test plan and 
schedule for the pipelines that comprise the active, singly con- 
tained, portion of the liquid low-level waste (LLLW) system at the 
Oak Ridge National Laboratory (ORNL). This plan was prepared in 
response to the requirements of the Federal Facility Agreement for 
the Oak Ridge Reservation (FFA) between the U.S. Department of 
Energy (DOE), the U.S. Environmental Protection Agency (EPA) 
and the Tennessee Department of Environment and Conservation 
(TDEC). The LLLW system is an interconnected complex of tanks 
and pipelines. The FFA distinguishes four categories of tank and 
pipeline systems within this complex: new or replacement tank 
systems with secondary containment (Category A), existing tank 
systems with secondary containment (Category B), existing tank 
systems without secondary containment (Category C), and tank 
systems that have been removed from service (Category D). The 
FFA specifically requires that DOE demonstrate that the Category 
C systems are not leaking. This plan and schedule addresses test- 
ing of the Category C pipelines and the pipelines which are part of 
Category B tank systems that do not fully meet the requirements 
for secondary containment as listed in the FFA. A key feature of 
the plan is that it is based on the use of performance standards for 
the conduct of release detection testing, and on the use of meth- 
ods whose performance has been evaluated and shown to meet 
those standards. Another feature of the plan is that it is based in 
part on relevant portions of current federal EPA regulations applica- 
ble to underground storage tanks and pipelines (UST systems) that 
store and transfer petroleum products and other hazardous sub- 
stances. While the FFA does not require that the testing at ORNL 
follow these regulations, the regulations do provide industry- and 
regulator-accepted performance standards, as well as a schedule 
for repeated testing of UST components. 
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32436 (DOE/OR-01-1276-D2) Implementation Plan for Liq- 
uid Low-Level Radioactive Waste tank systems at Oak Ridge 
National Laboratory under the Federal Facility Agreement, Oak 
Ridge, Tennessee. Oak Ridge National Lab., TN (United States). 
Sep 1994. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-242-D2). Or- 
der Number DE95001380. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes the progress that has been made to 
date in implementing the plans and schedules for meeting the 
Federal Facility Agreement (FFA) commitments for the Liquid Low- 
Level Waste (LLLW) System at Oak Ridge National Laboratory 
(ORNL). These commitments were initially submitted in ES/ER- 
17&DI, Federal Facility Agreement Plans and Schedules for Liquid 
Low-Level Radioactive Waste Tank Systems at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. Information presented in this 
document provides a comprehensive summary to facilitate under- 
standing of the FFA compliance program for LLLW tank systems 
and to present plans and schedules associated with remediation, 
through the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA) process, of LLLW tank systems 
that have been removed from service. ORNL has a comprehensive 
program underway to upgrade the LLLW system as necessary to 
meet the FFA requirements. The tank systems that are removed 
from service are being investigated and remediated through the 
CERCLA process. Waste and risk characterizations have been 
submitted. Additional data will be prepared and submitted to EPA/ 
TDEC as tanks are taken out of service and as required by the re- 
medial investigation/feasibility study (RI/FS) process. The plans 
and schedules for implementing the FFA compliance program that 
were submitted in ES/ER-17&DI, Federal Facility Agreement Plans 
and Schedules for Liquid Low-Level Radioactive Waste tanks Sys- 
tems at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
are updated in this document. Chapter 1 provides general back- 
ground information and philosophies that lead to the plans and 
schedules that appear in Chaps. 2 through 5. 


32437 (DOE/OR-01-1291-D1) Annual status report on Fed- 
eral Facility Agreement compliance for the Liquid Low-Level 
Waste tank systems at Oak Ridge National Laboratory. Oak 
Ridge National Lab., TN (United States). Sep 1994. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/ER-252-D1). Order Number 
DE95001381. Source: OSTI; NTIS; INIS; GPO Dep. 

This annual report summarizes the status of Federal Facility 
Agreement (FFA) compliance activities at Oak Ridge National Lab- 
oratory (ORNL) and describes the progress made over the past 
fiscal year. In fiscal 1994, ORNL issued the final submittal of the 
risk characterization data for the inactive tanks, the secondary con- 
tainment design demonstration report for Category B piping, and 
the FFA Implementation Plan. In addition, two new LLLW tanks 
serving Building 2026 and the Transported Waste Receiving Facil- 
ity were installed; leak testing was initiated for all active, singly 
contained tanks and piping; sources of inflow to inactive tanks 
were investigated and diversion to process waste was begun; and 
the W-12 tank system was repaired and a request to allow its 
temporary use was approved by EPA/TDEC. Programmatic im- 
provements were also made during the year: a system for 
improved communication of FFA plans and activities was imple- 
mented in October 1993, a survey was conducted to ensure that 
all inactive drains are identified and sealed, and two meetings of 
the ORNL FFA Technical Advisory Group were held. 


32438 (DOE/OR/21921-T1) Grout to meet physical and 
chemical requirements for closure at Hanford grout vaults: 
Final report. Army Engineer Waterways Experiment Station, Vicks- 
burg, MS (United States). Structures Lab. 21 Jul 1994. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-900R21921. Order Number DE94018568. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Army Engineer Waterways Experiment Station (WES) 
developed a grout based on portland cement, Class F fly ash, and 
bentonite clay, for the Hanford Grout Vault Program. The purpose 
of this grout was to fill the void between a wasteform containing 
106-AN waste and the vault cover blocks. Following a successful 
grout development program, heat output, volume change, and 
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compressive strength were monitored with time in simulated reposi- 
tory conditions and in full-depth physical models. This research 
indicated that the cold-cap grout could achieve and maintain ade- 
quate volume stability and other required physical properties in the 
internal environment of a sealed vault. To determine if contact with 
106-AN liquid waste would cause chemical deterioration of the cold- 
cap grout, cured specimens were immersed in simulated waste. 
Over a period of 21 days at 150 F, specimens increased in mass 
without significant changes in volume. X-ray diffraction of reacted 
specimens revealed crystallization of sodium aluminum silicate hy- 
drate. Scanning electron microscopy used with X-ray fluorescence 
showed that clusters if this phase had formed in grout pores, 
increasing grout density and decreasing its effective porosity. Phys- 
ical and chemical tests collectively indicate a sealing component. 
However, the Hanford Grout Vault Program was cancelled before 
completion of this research. This report summarizes close-out Wa- 
terways Experiment Station when the Program was cancelled. 


32439 (DOE/RL-90-38-Rev.1) Hanford Site Solid Waste 
Landfill permit application: Revision 1. USDOE Richland Opera- 
tions Office, WA (United States). 30 Jul 1993. 958p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94018683. Source: OSTI; NTIS; INIS; GPO Dep. 

Both nonhazardous and nonradioactive sanitary solid waste are 
generated at the Hanford Site. This permit application describes 
the manner in which the Solid Waste Landfill will be operated. A 
description is provided of the landfill, including applicable loca- 
tional, general facility, and landfilling standards. The characteristics 
and quantity of the waste disposed of are discussed. The regional 
and site geology and hydrology and the groundwater and vadose 
zone quality beneath the landfill are reviewed. A plan is included of 
operation, closure, and postclosure. This report addresses the op- 
erational cover, environmental controls, personnel requirements, 
inspections, recordkeeping, reporting, and site security. The inte- 
gration of closure and postclosure activities between the Solid 
Waste Landfill and adjacent Nonradioactive Dangerous Waste 
Landfill is discussed. 


32440 (DOE/RL-93-73) 300 Area Process Trenches Closure 
Plan. Luke, S.N. USDOE Richland Operations Office, WA (United 
States). 15 Aug 1994. 185p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94018686. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Since 1987, Westinghouse Hanford Company has been a major 
contractor to the US Department of Energy, Richland Operations 
Office and has served as co-operator of the 300 Area Process 
Trenches, the waste management unit addressed in this closure 
plan. For the purposes of the Resource Conservation and Recovery 
Act, Westinghouse Hanford Company is identified as “co-operator.” 
The 300 Area Process Trenches Closure Plan (Revision 0) consists 
of a Resource Conservation and Recovery Act Part A Dangerous 
Waste Permit Application, Form 3 and a Resource Conservation 
and Recovery Act Closure Plan. An explanation of the Part A Per- 
mit Application, Form 3 submitted with this document is provided at 
the beginning of the Part A Section. The closure plan consists of 
nine chapters and six appendices. The 300 Area Process Trenches 
received dangerous waste discharges from research and develop- 
ment laboratories in the 300 Area and from fuels fabrication 
processes. This waste consisted of state-only toxic (WT02), corro- 
sive (D002), chromium (D007), spent halogenated solvents (F001, 
F002, and F003), and spent nonhalogented solvent (F005). Accu- 
rate records are unavailable concerning the amount of dangerous 
waste discharged to the trenches. The estimated annual quantity of 
waste (item IV.B) reflects the total quantity of both regulated and 
nonregulated waste water that was discharged to the unit. 


32441 (DOE/RL-94-77) Tritiated wastewater treatment and 
disposal evaluation for 1994. Department of Energy, Richland, 
WA (United States). Richland Operations Office. Aug 1994. 78p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94019059. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses and analyzes information and issues 
regarding tritium and tritium management. It was prepared in re- 
sponse to the Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement) Milestone M-26-05A for the evaluation 
of tritiated wastewater treatment and disposal. The key elements of 





the report are summarized as follows: Discharge of tritiated water 
is regulated worldwide. Differences exist in discharge limits and in 
regulatory philosophy from country to country and from state to 
state in the United States. Tritium from manmade sources is emit- 
ted into the atmosphere and discharged into the ground or directly 
to the oceans and to waterways that empty into the oceans. In 
1989, reported worldwide emissions of tritium from nuclear power 
generating plants totaled almost 1,000,000 Curies (Ci). 


32442 (DOE/RL—94-97) Selection of analytical methods for 
mixed waste analysis at the Hanford Site. Morant, P.M. USDOE 
Richland Operations Office, WA (United States). Sep 1994. 39p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95001639. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the process that the US Department of 
Energy (DOE), Richland Operations Office (RL) and contractor lab- 
oratories use to select appropriate or develop new or modified 
analytical methods. These methods are needed to provide reliable 
mixed waste characterization data that meet project-specific quality 
assurance (QA) requirements while also meeting health and safety 
standards for handling radioactive materials. This process will pro- 
vide the technical basis for DOE’s analysis of mixed waste and 
support requests for regulatory approval of these new methods 
when they are used to satisfy the regulatory requirements of the 
Hanford Federal Facility Agreement and Consent Order (Tri-party 
Agreement) (Ecology et al. 1992). 


32443 (DOE/RL/11946-T2-Vol.1) Waste receiving and pro- 
cessing facility module 1, detailed design report. Raytheon 
Engineers and Constructors, Inc., Philadelphia, PA (United States). 
Oct 1993. 222p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-91RL11946. Order Number 
DE94019135. Source: OSTI; NTIS; INIS; GPO Dep. 

WRAP 1 baseline documents which guided the technical devel- 
opment of the Title design included: (a) A/E Statement of Work 
(SOW) Revision 4C: This DOE-RL contractual document specified 
the workscope, deliverables, schedule, method of performance and 
reference criteria for the Title design preparation. (b) Functional 
Design Criteria (FDC) Revision 1: This DOE-RL technical criteria 
document specified the overall operational criteria for the facility. 
The document was a Revision 0 at the beginning of the design and 
advanced to Revision 1 during the tenure of the Title design. (c) 
Supplemental Design Requirements Document (SDRD) Revision 3: 
This baseline criteria document prepared by WHC for DOE-RL 
augments the FDC by providing further definition of the process, 
operational safety, and facility requirements to the A/E for guidance 
in preparing the design. The document was at a very preliminary 
stage at the onset of Title design and was revised in concert with 
the results of the engineering studies that were performed to re- 
solve the numerous technical issues that the project faced when 
Title | was initiated, as well as, by requirements established during 
the course of the Title Il design. 


32444 


(DOE/RL/11946-T2-Vol.2) Waste receiving and pro- 
cessing facility module 1, detailed design report. Raytheon 
Engineers and Constructors, Inc., Philadelphia, PA (United States). 
Oct 1993. 1145p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-91RL11946. Order 
DE94019136. Source: OSTI; NTIS; INIS; GPO Dep. 
DOE Order 5480.1B states that it is Departmental Policy to as- 
sure compliance with applicable statutory requirements affecting 
Federal facilities and operations. DOE Order 5481.1B Chg.1 re- 
quires, as part of the facility safety analysis the identification and 
demonstration of conformance with applicable guides, codes and 
standards, and further mandates, all deviations from current DOE 
design criteria shall be evaluated and documented in the facility 
safety analysis report (SAR). DOE Order 6430.1A “General Design 
Criteria” provides mandatory, minimally acceptable criteria for facil- 
ity design. These criteria are not intended to impose unnecessary 
design restrictions in requirements or to discourage design innova- 
tion. Deviations may be granted by DOE organizations responsible 
for facility projects or granted by the DOE programmatic office 
responsible for the design of facilities when any of the following ap- 
ply: A specific portion of the general design criteria is determined 
to be inadequate or inappropriate for the facility under design. Mi- 
nor deviations are necessary or advantageous in the judgement of 


Number 
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design professional. A criterion does not reflect currently applicable 
codes, standards, regulations, or architectural or engineering princi- 
ples and practices. A criterion affecting environmental protection or 
safety is less stringent than local or State codes or regulations. De- 
viations will achieve economies in facility construction, operation or 
maintenance without significant adverse effects on programmatic or 
operating needs or DOE design policy and objectives. Deviations 
will not affect DOE design policy and objectives and are deter- 
mined to be necessary in the acquisition of building by lease or 
purchase. Deviations will not affect DOE design policy and objec- 
tives, are necessary, and are allowable existing exemption or 
variance provisions of another DOE directive. 


32445 (DOE/RW-—0448) OCRWM Bulletin, summer/fall 1994. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). [1994]. 36p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge); 
INIS. 

This publication consists of two parts, OCRWM Bulletin, and Of 
Mountains & Science which is about the Yucca Mountain project. 
The OCRWM bulletin provides information about OCRWM activi- 
ties, program update to Congress, reorganization, training provided 
on OCRWM database, OCRWM calendar, and exhibit schedule for 
1994. Recent work at the Yucca Mountain project such as the tun- 
nel boring machines are presented in layman’s term. 


32446 (DPSP-80-1033) Basic Data Report — Defense Waste 
Processing Facility Sludge Plant, Savannah River Plant 200-S 
Area. Amerine, D.B. Westinghouse Savannah River Co., Aiken, SC 
(United States). Sep 1982. 890p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE94019000. Source: OSTI; NTIS; GPO Dep. 

This Basic Data Report for the Defense Waste Processing Facil- 
ity (DWPF)-Sludge Plant was prepared to supplement the 
Technical Data Summary. Jointly, the two reports were intended to 
form the basis for the design and construction of the DWPF. To the 
extent that conflicting information may appear, the Basic Data 
Report takes precedence over the Technical Data Summary. It de- 
scribes project objectives and design requirements. Pertinent data 
on the geology, hydrology, and climate of the site are included. 
Functions and requirements of the major structures are described 
to provide guidance in the design of the facilities. Revision 9 of the 
Basic Data Report was prepared to eliminate inconsistencies be- 
tween the Technical Data Summary, Basic Data Report and 
Scopes of Work which were used to prepare the September, 1982 
updated CAB. Concurrently, pertinent data (material balance, curie 
balance, etc.) have also been placed in the Basic Data Report. It is 
intended that these balances be used as a basis for the continuing 
design of the DWPF even though minor revisions may be made in 
these balances in future revisions to the Technical Data Summary. 


32447 (ECN-RX—94-003) Transmutation of long-lived fis- 
sion products. Abrahams, K. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Jan 1994. 15p. (CONF- 
9311243-: IAEA Technical Committee Meeting on safety and 
environmental aspects of partitioning and transmutation of actinides 
and fission products, Vienna (Austria), 29 Nov - 2 dec 1993). Order 
Number DE95703211. Source: OSTI; NTIS; INIS. 

The time-accumulated dose related to technetium dominates the 
leakage doses in most scenarios for imperturbed geological dis- 
posal. If human intrusion into geologically stable repositories or 
other disturbances is taken into account, the actinides determine 
the maximum value of the expected individual dose rates of shorter 
storage times. Therefore actinides dominate the discussion on 
transmutation of nuclear waste. In principle current LWRs could be 
used for a massive transmutation of Te and perhaps |. Fast 
reactors and HWRs have attractive potential with respect to trans- 
mutation in moderated assemblies. HWRs like CANDU have easy 
refuelling possibilities. (orig.) 


32448 (EGG-—2679(93)) Environmental surveillance for 
EG&G Idaho Waste Management facilities at the Idaho Na- 
tional Engineering Laboratory: 1993 annual report. Wilhelmsen, 
R.N.; Wright, K.C.; McBride, D.W.; Borsella, B.W. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Aug 1994. 113p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO7- 
761D01570. Order Number DE94016919. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes calendar year 1993 environmental surveil- 
lance activities of Environmental Monitoring of EG&G Idaho, Inc., 
performed at EG&G Idaho operated Waste Management facilities 
at the Idaho National Engineering Laboratory (INEL). The major fa- 
silities monitored include the Radioactive Waste Management 
Complex, the Waste Experimental Reduction Facility, the Mixed 
Waste Storage Facility, and two surplus facilities. Included are 
results of the sampling performed by the Radiological and Environ- 
mental Sciences Laboratory and the United States Geological 
Survey. The primary purposes of monitoring are to evaluate envi- 
ronmental conditions, to provide and interpret data, to ensure 
compliance with applicable regulations or standards, and to ensure 
rotection of human health and the environment. This report com- 

ares 1993 environmental surveillance data with US Department of 
Energy derived concentration guides and with data from previous 


ears 


32449 (EGG—11265-1073) Yucca Mountain Biological Re- 
sources Monitoring Program: Progress report, October 
1992-December 1993. EG and G Energy Measurements, Inc., Las 
g NV (United States). May 1994. 70p. Sponsored by USDOE, 
Jashington, DC (United States). DOE Contract ACO08-93NV11265. 
mber DE94016797. Source: OSTI; NTIS; INIS; GPO Dep. 
Department of Energy (DOE) is required by the Nuclear 
Policy Act of (as amended in 1987) to study and character- 
suitability of Yucca Mountain as a potential geologic 
ory for high-level nuclear waste. During site characterization, 
OE will conduct a variety of geotechnical, geochemical, geo- 
gical, and hydrological studies to determine the suitability of 
ucca Mountain as a potential repository. To ensure that site char- 
on activities do not adversely affect the environment at 
ucca Mountain, a program has been implemented to monitor and 
nitigate potential impacts and ensure activities comply with appli- 
cable environmental regulations. This report describes the activities 
i accomplishments of EG&G Energy Measurements, Inc. 
(EG&G/EM) from October 1992 through December 1993 for six 
ogram areas within the Terrestrial Ecosystem component of the 
environmental program for the Yucca Mountain Site Characteriza- 
ion Project (YMP): Site Characterization Effects, Desert Tortoises 
(Gopherus agassizii), Habitat Reclamation, Monitoring and Mitiga- 
ion, Radiological Monitoring, and Biological Support. 


cterizatio 


2450 (EGG-11265-3008) An MCNP simulation for AP! ap- 
plications to waste management issues. Tunnell, L.N. EG and G 
Energy Measurements, Inc., Goleta, CA (United States). Santa 
Barbara Operations. [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-941129-1: Conference on application of accelerators in re- 

earch and industry, Denton, TX (United States), 7-10 Nov 1994). 

der Number DE94019205. Source: OSTI; NTIS; INIS; GPO Dep. 

Issues associated with waste management have increasingly be- 
come a focal point of attention for both the government and private 
sector since the end of the cold war. The problem are difficult to 
solve; the solutions are expensive to implement. Consequently, the 
development of a data simulation system capable of predicting the 
performance of a real system can save many thousands of dollars 
in travel expenses, optimization of experimental parameters, etc.. 
In this effort, computer codes were developed to simulate the pro- 
duction of associated particle imaging data so that its performance 
in a typical waste management application can be assessed. 


32451 


(EGG-MS—11147) Radioactive waste shredding: Pre- 
liminary evaluation. Soelberg, N.R.; Reimann, G.A. EG and G 


idaho, Inc., Idaho Falls, ID (United States). Jul 1994. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-76!D01570. Order Number DE94017607. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The critical constraints for sizing solid radioactive and mixed 
wastes for subsequent thermal treatment were identified via a liter- 
ature review and a survey of shredding equipment vendors. The 
types and amounts of DOE radioactive wastes that will require 
treatment to reduce the waste volume, destroy hazardous organics, 
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or immobilize radionuclides and/or hazardous metals were consid- 
ered. The preliminary steps of waste receipt, inspection, and 
separation were included because many potential waste treatment 
technologies have limits on feedstream chemical content, physical 
composition, and particle size. Most treatment processes and 
shredding operations require at least some degree of feed material 
characterization. Preliminary cost estimates show that pretreatment 
costs per unit of waste can be high and can vary significantly, de- 
pending on the processing rate and desired output particle size. 


32452 (EGG-MS—11211-Vol.1) Integrated thermal treatment 
system study: Phase 1 results: Volume 1. Feizollahi, F.; Quapp, 
W.J.; Hempill, H.G.; Groffie, F.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jul 1994. 216p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94017609. Source: OSTI; NTIS; INIS; GPO Dep. 

An integrated systems engineering approach is used for uniform 
comparison of widely varying thermal treatment technologies pro- 
posed for management of contact-handied mixed low-level waste 
(MLLW) currently stored in the US Department of Energy complex. 
Ten different systems encompassing several incineration design 
options are studied. All subsystems, including facilities, equipment, 
and methods needed for integration of each of the ten systems are 
identified. Typical subsystems needed for complete treatment of 
MLLW are incoming waste receiving and preparation (characteriza- 
tion, sorting, sizing, and separation), thermal treatment, air 
pollution control, primary and secondary stabilization, metal decon- 
tamination, metal melting, mercury recovery, lead recovery, and 
special waste and aqueous waste treatment. The evaluation is per- 
formed by developing a preconceptual design package and 
planning life-cycle cost (PLCC) estimates for each system. As part 
of the preconceptual design process, functional and operational re- 
quirements, flow sheets and mass balances, and conceptual 
equipment layouts are developed for each system. The PLCC com- 
ponents estimated are technology development, production facility 
construction, pre-operation, operation and maintenance, and de- 
contamination and decommissioning. Preconceptual design data 
and other technology information gathered during the study are ex- 
amined and areas requiring further development, testing, and 
evaluation are identified and recommended. Using a qualitative 
method, each of the ten systems are ranked. 


32453 (EGG-MS—11211-Vol.2) Integrated thermal treatment 
system study: Phase 1 results: Appendix B, Flow sheets and 
material balances: Volume 2. Feizollahi, F.; Quapp, W.J.; 
Hempill, H.G.; Groffie, F.J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Jul 1994. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94017610. Source: OSTI; NTIS; INIS; GPO Dep. 

This document accompanies a full report which describes the 
testing and evaluation of ten different methods for incinerating 
mixed low-level radioactive wastes. It consists of flowsheets and di- 
agrams of a rotary kiln, pyrolysis methods, a plasma furnace, a 
fixed hearth, and thermal desorption methods. 


32454 (EGG-MS-11303) Quantities and characteristics of 
the contact-handied low-level mixed waste streams for the 
DOE complex. Huebner, T.L. (SAIC, Idaho Falls, ID (United 
States). Waste Management Technology Div.); Wilson, J.M.; 
Ruhter, A.H.; Bonney, S.J. EG and G Idaho, Inc., Idaho Falls, ID 
(United States); Science Applications International Corp., Idaho 
Falls, ID (United States). Waste Management Technology Div. Aug 
1994. 143p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE95000333. Source: OSTI; NTIS; INIS; GPO Dep. 

This report supports the Integrated Thermal Treatment System 
(ITTS) Study initiated by the Department of Energy (DOE) Office of 
Technology Development (EM-50), which is a system engineering 
assessment of a variety of mixed waste treatment process. The 
DOE generates and stores large quantities of mixed wastes that 
are contaminated with both chemically hazardous and radioactive 
species. The treatment of these mixed wastes requires meeting the 
standards established by the Environmental Protection Agency for 
the specific hazardous contaminants regulated under the Resource 
Conservation and Recovery Act while also providing adequate con- 
trol of the radionuclides. The thrust of the study is to develop 





preconceptual designs and life-cycle cost estimates for integrated 
thermal treatment systems ranging from conventional incinerators, 
such as rotary kiln and controlled air systems, to more innovative 
but not yet established technologies, such as molten salt and 
molten metal waste destruction systems. Prior to this engineering 
activity, the physical and chemical characteristics of the DOE low- 
level mixed waste streams to be treated must be defined or 
estimated. This report describes efforts to estimate the DOE waste 
stream characteristics. 


32455 (FEMP-—2349) Robotics for waste storage inspec- 
tion: A user's perspective. Hazen, F.B. Fluor Daniel 
Environmental Restoration Management Corp., Fernald, OH 
(United States). 23 Jun 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-940630-30: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94015809. Source: OSTI; NTIS; INIS; GPO Dep. 

Self-navigating robotic vehicles are now commercially available, 
and the technology supporting other important system components 
has also matured. Higher reliability and the obtainability of system 
support now make it practical to consider robotics as a way of 
addressing the growing operational requirement for the periodic in- 
spection and maintenance of radioactive, hazardous, and mixed 
waste inventories. This paper describes preparations for the first 
field deployment of an autonomous container inspection robot at a 
Department of Energy (DOE) site. The Stored Waste Autonomous 
Mobile Inspector (SWAMI) is presently being completed by engi- 
neers at the Savannah River Technology Center (SRTC). It is a 
modified version of a commercially available robot. It has been 
outfitted with sensor suites and cognition that allow it to perform in- 
spections of drum inventories and their storage facilities. 


32456 (FEMP-—2353) Standards/requirements identification 
documents (S/RIDS). Beckman, W.H.; Alhadeff, N. Fernald Envi- 
ronmental Restoration Management Corp., Cincinnati, OH (United 


States). Fernald Environmental Management Project. [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-920R21972. (CONF-9409200-1: Border environ- 
mental technology conference, Buffalo, NY (United States), 19-21 


Sep 1994). Order Number DE94018444. Source: 
INIS; GPO Dep. 

This paper describes the Fernald Environmental Restoration 
Management Corporation's (FERMCO) Standards/Requirement 
Identification Documents (S/RIDs) Development Program, the 
unique process used to implement it, and the status of the pro- 
gram. We will also discuss the lessons learned as the development 
program was implemented. The Department of Energy (DOE) es- 
tablished the Fernald site to produce uranium metals for the 
nation’s defense programs in 1953. In 1989, DOE suspended pro- 
duction and, in 1991, the mission of the site was formally changed 
to one of environmental cleanup and restoration. The site was re- 
named the Fernald Environmental Management Project (FEMP) to 
reflect this change. From its inception until November 1992, the 
site was managed under a Management and Operating contract. 
As a result in the change in mission, DOE awarded an Environ- 
mental Restoration Management Contract (ERMC), focusing on 
restoration. FERMCO assumed management of the site December 
1, 1992. The joint DOE/FERMCO mission is to protect human 
health and the environment through the safe, early, and least-cost 
final clean-up of the site in compliance with all applicable regula- 
tions and commitments while addressing stakeholder concerns. 
DOE has managed nuclear facilities primarily through its oversight 
of Management and Operating contractors. These contractors were 
responsible for formulating, selecting, and administering standards 
controlling design, construction, operations, and maintenance. The 
DOE Operations Office Manager was responsible for approving in- 
dividual contractor practices and the governing site standards and 
requirements to be met. Due to the absence of comprehensive 
nuclear industry standards when most DOE sites were first estab- 
lished, Management and Operating contractors had to apply 
existing non-nuclear industry standards and, in many cases, formu- 
late new technical standards to address unique applications. 


32457 (HU-RAD-8/1993) lon exchange and hydrolysis re- 
actions in zeolites. Harjula, Risto. Helsinki Univ. (Finland). Dept. 


OSTI; NTIS; 
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of Radiochemistry. Sep 1993. 46p. Order Number DE95600667. 
Source: OSTI; NTIS; INIS. 

Report series in radiochemistry. The thesis includes also five 
previous publications by author. 

Among other uses, zeolites are efficient cation exchangers for 
aquatic pollution control. At present they they are mainly used in 
nuclear waste effluent treatment and in detergency. In the thesis, 
several ion exchange equilibria, important in these main fields of 
zeolite applications, were studied, with special emphasis on the 
formulation and calculation of the equilibria. The main interest was 
the development of thermodynamic formulations for the calculation 
of zeolite ion exchange equilibria in solutions of low or very low 
(trace) ion concentration, which are relevant for the removal of 
trace pollutants, such as radionuclides, from waste waters. Two 
groups of zeolite-cation systems were studied. First, binary Ca?*/ 
Na* exchange in zeolites X and Y, which are of interest for 
detergency applications. Second, binary Cs*/Na* and Cs*/K* ex- 
changes, and ternary Cs*/Na*/K* exchange in mordenite, which 
are important in nuclear waste effluent treatment. The thesis is 
based on five previous publications by author. (100 refs., 7 figs.). 


32458 (INIS-mf-13969, pp. 229-232) The radioactive waste 
management at IAEA laboratories. Deron, S. (international 
Atomic Energy Agency, Vienna (Austria)); Ouvrard, R.; Hartmann, 
R.; Klose, H. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 16 
Jun 1994. 486p. (CONF-9304265—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The radioactive wastes originating in 10 years from the IAEA 
laboratories at Seibersdorf, other than SAL (Safeguard Analytical 
Laboratory), contain in total a very small amount of radioactive ma- 
terial. The fraction of fissile material handled at SAL which ended 
up in the unused portions of the analytical samples is equal, for 
uranium to 97%, for plutonium to 91%. These unused residues are 
all reexported out of Austria, so that the amount of radioactive and 
fissile materials ending in the wastes treated and stored at FZS 
(Research Centre Seibersdorf) is kept to a minimum. 


32459 (INIS-mf—13969, pp. 233-238) The importance of new 
concepts for handling of radioactive wastes with regard to the 
radiation protection of workers. Huber, E. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 16 Jun 1994. 486p. (CONF-9304265—: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

In future radioactive waste will be more and more disposed as 
nonradioactive waste, while the storage takes place in process of 
development, extending the capacity of interim or final storage ca- 
pacity at the producer of radwaste and an own organisation to 
handle it legal. The number of occupational exposed persons will 
enlarge with storage capacity in the plants. The risk of irradiation 
from handling radwaste in the factories will be compared with the 
problems of interim or final storage facilities. The difficulty of con- 
trol the path of radionuclides and the necessity to limit the storage 
capacity compels authorities and producer to create new ways of 
radwaste disposal. The concluding risk of occupational irradiation 
will be examined. 


32460 (INIS-mf—13969, pp. 217-220) Metrological supervi- 
sion of NPP waste assay system. Andai, A. (National Office of 
Measures, Budapest (Hungary)); Szoerenyi, A.; Szucs, L.; Vagvoel- 
gyi, J. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265—: Austrian-italian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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A waste assay system of Canberra Industries, Inc. has been re- 
cently installed at the Nuclear Power Plant (NPP), Paks, Hungary 
for the qualification and quantification of low level activity waste up 
to 100 MBq. In the frame of the metrological supervision of the 
above system a radioactive certified reference source in drum 
shape was developed by the OMH for the efficiency calibration of 
the system. 96 point sources of '5*Eu were made and placed 
equal distances from each other in a similar type of drum used for 
the waste storage. The activity of one point source was about 0.8 
MBg, the total activity of drum was 80 MBq. The average density 
of material filled into the reference drum was about 0.7 kg/dm°. 


32461 (INIS-mf-14326) Development of low level radioac- 
tive waste incineration plant. Shaharum bin Ramli (Unit Tenaga 
Nuklear, Bangi, Selangor (Malaysia)); Azmir bin Hanafiah. No cor- 
porate text available. [1994]. 7p. (in Malay). (CONF-9112185—: 
National seminar on the assessment of IRPA research achieve- 
ment in 5th Malaysian Plan: industrial sector, Kedah (Malaysia), 
20-24 Dec 1991). Order Number DE95600668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A laboratory scale liquid waste incineration plant has been con- 
structed. Preliminary tests were conducted by burning kerosene as 
the waste. The temperature reached 1200 deg.C. The exhaust gas 
was analysed for CO and CO sub 2 content. The hydrocarbon 
content was not measured without the proper analyser. Thus, pa- 
rameters such as the optimum air:kerosene ratio and the maximum 
kerosene injection rate could not be determined. Complete tests 
will be carried out with the newly received hydrocarbon, NO sub x, 
CO, CO sub 2 and O sub 2 gas analyser. 


32462 (INIS-mf-14344) Radioactive waste management: 
Overview of waste management in Central and Eastern Euro- 
pean Countries. Balek, V. (Czech Nuclear Inst. (Czech Republic)). 
International Atomic Energy Agency, Vienna (Austria). 1994. 46p. 
Order Number DE95602336. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This booklet is a publication by International Atomic Energy 
Agency for general awareness of citizens and policy-makers to 
clarify their concept of nuclear wastes. In a very simple way it tells 
what is radioactivity, radiations and radioactive wastes. It further 
hints on various medial and industrial uses of radiations. It dis- 
cusses about different types of radioactive wastes and radioactive 
waste management. Status of nuclear power plants in Central and 
Eastern European countries are also discussed. 


32463 (INIS-mf-14346, pp. 11.1-11.12) AECL’s concept for 
the disposal of nuclear fuel waste and the importance of its 
implementation. Allan, Colin (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Labs.). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1978, Canada has been investigating a concept for perma- 
nently dealing with the nuclear fuel waste from Canadian CANDU 
nuclear generating stations. The concept is based on disposing of 
the waste in a vault excavated 500 to 1000 m deep in intrusive ig- 
neous rock of the Canadian Shield. AECL will soon be submitting 
an environmental impact statement on the concept to a federal en- 
vironmental assessment review panel. In accordance with AECL’s 
mandate, and in keeping with the detailed requirements of the 
panel, AECL has conducted extensive studies on a wide variety of 
technical and socio-economic issues associated with the concept. 
If the concept is accepted, we can and should continue our re- 
sponsible approach, and take the next steps towards constructing 
a disposal facility for Canada’s used fuel wastes. 16 refs. 


32464 


(INIS-mf-15036) Test storage of high-level radiation 
sources at the Asse salt mine. Pt. 1: Procurement and trans- 
port of radiation sources. Interim report. Moeller, J. (comp.). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Braunschweig (Germany). Inst. fuer Tieflagerung. 1991. 14p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 


Technologie, Bonn (Germany). Foerderkennzeichen BMFT 


80 ERA Vol. 19, No. 12 


KWAS8506. Order Number DE95708740. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In 1991 so-called internal cold tests according to the document 
"Acceptance of emplacement and evacuation processes with inac- 
tive moulds” were carried out on a large scale at the Asse salt 
mine with transport casks and dummy moulds the dimensions of 
which corresponded to the radiation sources. Those tests served to 
detect faults and train the operating staff, and to prove that all 
components engaged in the handling, as well as other technical 
test facilities, duly cooperate, and that the operating staff controls 
the whole process without any problems. In May 1991 the due se- 
quence of handling steps was demonstrated to the competent 
authorities. It was shown that system modifications are not neces- 
sary. So the whole transport and emplacement system can be 
considered accepted for the purposes of the licence required under 
mining regulations. (orig/BBR) 


32465 (Juel+-2859) Research project ILW and HTR fuel ele- 
ment test disposal in boreholes (MHV project): Retrieval test 
storage (project part REV). Final report. Niephaus, D. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemis- 
che Technologie. Dec 1993. 91p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many);Commission of the European Communities, Luxembourg 
(Luxembourg). Foerderkennzeichen BMFT KWA5302;  Fo- 
erderkennzeichen CEC F12W/000 Order Number DE95708319. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report documents the status of work achieved by the end of 
1992. Ten waste packages, i.e. six 200-l-drums with cemented dis- 
solver sludges, cemented cladding hulls and cemented fuel 
hardware, from the Karlsruhe Reprocessing Plant (WAK) and four 
220-I-AVR canisters containing 950 spent HTR fuel elements each 
from the AVR were to be emplaced in unlined boreholes on the 
800-m-level of the Asse salt mine so as to be retrievable. The 
planned emplacement test, lasting a maximum of five years, was 
intended to simulate the operating phase of boreholes filled with a 
comparable waste spectrum in a future repository in salt. Monitor- 
ing of the emplacement boreholes by different kinds of measuring 
methods and set-ups was intended to provide evidence that bore- 
hole emplacement of such waste could be implemented from the 
safety perspective, i.e. from the radiation protection and operational 
safety standpoint. Furthermore, the basic principles of all package 
handling, shipping and emplacement procedures relevant to safety, 
which would also have to be carried out in a similar manner in a 
future repository, were to be tested and demonstrated. However, 
this test was not approved by the Ministry of the Environment of 
Lower Saxony for political reasons. (orig/HP) 


32466 (K/EM-67) 1993 annual report of hazardous waste 
activities for the Oak Ridge K-25 site. Oak Ridge K-25 Site, TN 
(United States). Feb 1994. 249p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840T21400. Order 
Number DE94017183. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a detailed listing of all of the Hazardous Waste ac- 
tivities occurring at Martin Marietta’s K-25 site. Contained herein 
are hazardous waste notification forms, waste stream reports, gen- 
erator fee forms and various TSDR reports. 


32467 (KFK-5267) Vitrification of high-level radioactive 
and hazardous wastes. Lutze, W. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Nukleare Entsorgungstechnik. 
Dec 1993. 212p. Order Number DE95708055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The main objective is to summarize work conducted on glasses 
as waste forms for high-level radioactive fission product solutions 
up to the late 1980's (section | and Il). Section Ill addresses the 
question, whether waste forms designed for the immobilization of 
radioactive residues can be used for the same purpose for haz- 
ardous wastes. Of particular interest are those types of hazardous 
wastes, e.g., fly ashes from municipal combustion plants, easy to 
convert into glasses or ceramic materials. A large number of base 
glass compositions has been studied to vitrify waste from repro- 
cessing but only borosilicate glasses with melting temperatures 
between 1100 C and 1200 C and very good hydrolytic stability is 
used today. (orig/HP) 





32468 (K/WM-44) Oak Ridge K-25 Site chlorinated solvent 
pollution prevention opportunity assessment. Oak Ridge K-25 
Site, TN (United States); Radian Corp., Oak Ridge, TN (United 
States). Aug 1994. 246p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840T21400. Order Number 
DE95000998. Source: OSTI; NTIS; INIS; GPO Dep. 

A pollution prevention opportunity assessment (PPOA) was con- 
ducted at the Oak Ridge K-25 Site to identify opportunities to 
reduce and better manage the use of chlorinated solvents. At the 
K-25 Site, 67 control areas were examined for their potential use of 
chlorinated solvents. Of these areas, 27 were found to be using (1) 
chlorinated solvents for cleaning, degreasing, and lubricating; (2) 
laboratory standards and solvents; and (3) test medium. Current 
management practices encourage the identification and use of non- 
hazardous chemicals, including the use of chlorinated solvents. 
The main pollution prevention principles are source reduction and 
recycling, and a number of pollution prevention options based on 
these principles were identified and evaluated as part of this chlori- 
nated solvent PPOA. Source reduction options evaluated for the 
K-25 Site include the substitution of chlorinated solvents with 
nonchlorinated solvents. Recycling was identified for those areas 
that would benefit most from the reuse of the chlorinated solvents 
in use. The pollution prevention options that offer the greatest op- 
portunity for success at the K-25 Site are the implementation of 
substitutes at the 10 control areas using chlorinated solvents for 
cleaning, degreasing, and lubrication. A change in the process may 
be all that is needed to eliminate the use of a chlorinated solvent. 
Once a decision is made to implement a substitution, the informa- 
tion should be communicated to all shops and laboratories. 
Another option to consider is the installation of recycling units to 
recycle the large amounts of methylene chloride used in the analyt- 
ical sampling procedure. 


32469 (LA-SUB-94-111) [Characterization of historical infil- 
tration in the unsaturated zone at the Nevada Test Site using 
chloride, bromide, and chlorine-36 as environmental tracers]: 


[Final subcontract report]. Los Alamos National Lab., NM (United 
States); Hydro Geo Chem., Inc., Tucson, AZ (United States). 17 


May 1991. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94016570. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is an end-of-contract report, prepared by Hydro 
Geo Chem for Los Alamos National Laboratory under contract 
number 9-XDD-6329F-1. The ultimate goal of this work is to char- 
acterize historical infiltration and unsaturated flow in the Yucca 
Mountain area of the Nevada Test Site. Work on this contract has 
focused on using chloride, bromide, stable chlorine isotopes, and 
chlorine-36 distributions to evaluate the depth of infiltration in the 
unsaturated zone. Effort in support of this work has included devel- 
oping analytical procedures, exploring ways in which to separate 
the. meteoric component from the rock component, and meeting 
quality assurance requirements. 


32470 (LA-SUB-94-116) Polymer systems testing: Final re- 
port. Los Alamos National Lab., NM (United States); Industrial 
Compliance Technologies, Inc., Wheat Ridge, CO (United States). 
12 Aug 1993. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94019171. Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory (LANL) is in the process of de- 
contaminating lead shielding material. The procedure involves 
abrasive surface etching of the shielding to remove the outer layer 
of lead that contains the majority of the radioactive contaminants. 
This procedure generates a small volume of mixed waste in the 
form of a wet residue containing lead, abrasive grit (AlpO3), ura- 
nium and water. IC Technologies, Inc. (ICT) has developed several 
processes for the treatment of mixed wastes involving stabilizing/ 
encapsulating the waste in a polymer monolith. The objective of 
the test program was to verify the applicability of ICT’s technology 
to this specific waste stream and provide LANL baseline data on 
the performance of polymer encapsulation techniques. Polymer mi- 
croencapsulation of lead shielding/blasting grit (surrogate) mixed 
waste was evaluated. Two polymers, melamine formaldehyde and 
polyester xylene, were used to examine the effect of waste loading 
on Toxicity Characteristic Leaching Procedure (TCLP) extract Pb 
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concentration. Six levels of waste loading were evaluated by 
eleven tests. Significant reduction in Pb solubility during TCLP was 
achieved. Additional optimization to the single-stage microencapsu- 
lation technique utilized will be necessary to mitigate the toxic 
(RCRA) characteristic of the waste. 


32471 (LA-UR-94-1613) Iron oxide mineral-water interface 
reactions studied by AFM. Hawley, M.E.; Rogers, P.S.Z. Los 
Alamos National Lab., NM (United States). [1994]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9405191—1: Scanning microscopy confer- 
ence, Toronto (Canada), 7-19 May 1994). Order Number 
DE94014807. Source: OSTI; NTIS; GPO Dep. 

Natural iron mineral surfaces have been examined in air by 
atomic force (AFM) and scanning tunneling (STM) microscopies. A 
number of different surface features were found to be characteristic 
of the native surface. Even surfaces freshly exposed by crushing 
larger crystals were found to have a pebbly surface texture caused 
by the presence of thin coatings of what might be surface precipi- 
tates. This finding is interpreted as evidence for previous exposure 
to water, probably through an extensive network of microfractures. 
Surface reactions on the goethite crystals were studied by AFM at 
size resolutions ranging from microns to atomic resolution before, 
during, and after reaction with distilled water and 0.IN HCI. Immedi- 
ate and extensive surface reconfiguration occurred on contact with 
water. In one case, after equilibration with water for 3 days, sur- 
face reprecipitation, etching and pitting were observed. Atomic 
resolution images taken under water were found to be disordered. 
The result of surface reaction was generally to increase the sur- 
face area substantially through the extension of surface platelet 
arrays, present prior to reaction. This work is being done in support 
of the site characterization project at Yucca Mountain. 


32472 (LA-UR-94-1658) An analysis of alternative New 
Technical Strategy flowsheets for tank waste remediation sys- 
tem. Booker, C.P. Los Alamos National Lab., NM (United States). 
[1994]. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94013001. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Tank remediation plans have gone through a few re- 
visions for the best waste processing system. Some designs have 
been complex while others have been fairly simple. One of the key 
means in understanding and selecting among the various proposed 
systems is a discrete events modeling of the system. This model- 
ing provides insight into (1) The total required size of the system; 
(2) The amount of material, such as reagents and other added ma- 
terials that must be supplied; (3) The final mass of waste that must 
be stored; and (4) Areas within the system where a small change 
can greatly effect the total system. Discrete events modeling also 
provides the means by which various proposed systems may be 
compared. It is the framework in which variations within a particular 
system may be explored and compared to other instantiations. This 
study examines the current New Technical Strategy flowsheet sys- 
tem with discrete event modeling. Some of the possible variations 
within that system are examined and compared. Further, an previ- 
ously proposed, more complex system is examined. 


32473 (LA-UR-94-2257) Techniques for improving shuffler 
assay results for 55-galion waste drums. Rinard, P.M. (Los 
Alamos National Lab., NM (United States)); Prettyman, T.H.; 
Stuenkel, D. Los Alamos National Lab., NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940748-38: Insti- 
tute of Nuclear Materials Management annual meeting, Naples, FL 
(United States), 17-20 Jul 1994). Order Number DE94016076. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate assays of the fissile contents in waste drums are 
needed to ensure the most proper and economical handling and 
disposal of the waste. An improvement of accuracy will mean fewer 
drums disposed as transuranic waste when they really contain low- 
level waste, saving both money and burial sites. Shufflers are used 
for assaying waste drums and are very accurate with nonmoderat- 
ing matrices (such as iron). In the active mode they count delayed 
neutrons released after fissions are induced by irradiation neutrons 
from a Cf source. However, as the hydrogen density from matri- 
ces such as paper or gloves increases, the accuracy can suffer 
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without proper attention. The neutron transport and fission probabil- 
ities change with the hydrogen density, causing the neutron count 
rate to vary with the position of the fissile material within the drum. 
The magnitude of this variation grows with the hydrogen density. 


32474 (LA-UR-—94-2545) Conceptual design of a thorium 
for molten salt transmutation systems. Buksa, J.J.; Beard, C.A.; 
Veneri, F.; Elson, J.S.; Park, J.J.; Prael, R.E.; Waters, L.S.; David- 
son, J.W. Los Alamos National Lab., NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9407103—18: International con- 
ference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94018091. Source: OSTI; NTIS; INIS; GPO Dep. 

A spallation target constructed of thorium metal has been de- 
signed for applications using molten-salt as the target coolant. The 
design consists of an array of wire-wrapped, hastelloy-clad, thorium 
rods in which a parabolic void region is introduced in the upper re- 
gions. Each target rod is approximately 1 m in length, 3.1 an in 
diameter, and has a clad thickness of 0.05 cm; 140 rods are ar- 
ranged in a triangular lattice with a pitch of 3.2 cm, which results in 
a cylindrical target configuration with a radius of 20 cm and an esti- 
mated yield of 17 neutrons/proton 800 MeV protons. 


32475 (LA-UR-94-2573) Kinetics of accelerator driven de- 
vices. Perry, R.T.; Buksa, J.; Houts, M. Los Alamos National Lab.., 
NM (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9407103—-19: International conference on accelerator- 
driven transmutation technologies and applications, Las Vegas, NV 
(United States), 25-28 Jul 1994). Order Number DE94018080. 
Source: OSTI; NTIS; INiS; GPO Dep. 

Kinetic calculations were made to show that subcritical accelera- 
tor driven devices are robust and stable. The calculations show 
that large changes in reactivity that would lead to an uncontrollable 
excursion in a reactor would lead only to a new power level in sub- 
critical device. Calculations were also made to show the rate of 
power changes resulting from startup and shutdown, and that 
methods also exist for continuously monitoring the reactivity of a 
subcritical system. 


32476 (LA-UR-94-2808) Two practical _incineration- 
alternative prototype demonstrations for TSCA and RCRA 
wastes. Coogan, J.J. (Los Alamos National Lab., NM (United 
States)); Kang, M.; Rosocha, L.A.; Tennant, R.A.; Cage, M.R.; Gill, 
J.T. Los Alamos National Lab., NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408153—-1: AIChE ‘94: mixed 
waste treatment technology development session, Denver, CO 
(United States), 14-17 Aug 1994). Order Number DE94018290. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Results from two pilot-scale demonstrations will be presented. 
The first was performed at the DOE's Savannah River Site where 
a trailer mounted silent discharge plasma (SDP) system was used 
to destroy hazardous compounds from the off-gas stream of a soil 
vapor extraction system. In the second, pilot-plant tests of a two- 
stage, combined packed-bed silent discharge plasma (PBR/SDP) 
treatment process were performed for PCB surrogates contained in 
both kerosene and hydraulic fluid. 


32477 (LA-UR-94-2998) Accelerator-driven molten-salt 
blankets: Physics issues. Houts, M.G.; Beard, C.A.; Buksa, J.J.; 
Davidson, J.W.; Durkee, J.W.; Perry, R.T.; Poston, D.I. Los Alamos 
National Lab., NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9407103-30: International conference on 
accelerator-driven transmutation technologies and applications, Las 
Vegas, NV (United States), 25-28 Jul 1994). Order Number 
DE95000818. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of nuclear physics issues concerning the Los Alamos 
molten-salt accelerator-driven plutonium converter are discussed. 
General descriptions of several concepts using internal and 
external moderation are presented. Burnup and salt processing re- 
quirement calculations are presented for four concepts, indicating 
that both the high power density externally moderated concept and 
an internally moderated concept achieve total plutonium burnups 
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approaching 90% at salt processing rates of less than 2 m® per 
year. Beginning-of-life reactivity temperature coefficients and sys- 
tem kinetic response are also discussed. Future research should 
investigate the effect of changing blanket composition on opera- 
tional and safety characteristics. 


32478 (LA-UR-94-3000) A small scale accelerator driven 
subcritical assembly development and demonstration experi- 
ment at LAMPF. Wender, S.A. (and others); Venneri, F.; Bowman, 
C.D.; Arthur, E.D.; Heighway, E.A.; Beard, C.A.; Bracht, R.R.; 
Buksa, J.J.; Chavez, W.; DeVolder, B.G. Los Alamos National 
Lab., NM (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9407103-31: International conference on accelerator- 
driven transmutation technologies and applications, Las Vegas, NV 
(United States), 25-28 Jul 1994). Order Number DE95000817. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A small scale experiment is described that will demonstrate 
many of the aspects of accelerator-driven transmutation technol- 
ogy. This experiment uses the high-power proton beam from the 
Los Alamos Meson Physics Facility accelerator and will be located 
in the Area-A experimental hall. Beam currents of up to 1 mA will 
be used to produce neutrons with a molten lead target. The target 
is surrounded by a molten salt and graphite moderator blanket. 
Fissionable material can be added to the molten salt to demon- 
strate plutonium burning or transmutation of commercial spent fuel 
or energy production from thorium. The experiment will be oper- 
ated at power levels up to 5 MW. 


32479 (LA-UR-94-3022) Accelerator transmutation of nu- 
clear waste: Towards the elimination of long-lived radioactive 
waste. Dewey, H.J. Los Alamos National Lab., NM (United States). 
29 Sep 1993. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9310362—1: Pyro- 
chemical workshop, Albuquerque, NM (United States), 21 Oct 
1993). Order Number DE95000853. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Researchers at Los Alamos have been developing transmutation 
concepts involving accelerator-driven nuclear systems. A medium 
energy, high current proton beam strikes a heavy metal target, pro- 
ducing a high flux of spallation neutrons. These neutrons are 
moderated to near-thermal energies in a blanket surrounding the 
target. Materials to be transmuted flow through the blanket region 
where they are fissioned or transmuted to stable nuclides. Stable 
or short-lived nuclides are separated while the long-lived radioac- 
tive species are returned to the blanket. For most applications the 
fission energy produced is much greater than that required to 
power the accelerator and can be directed to the commercial 
power grid. A number of possible applications are envisioned for 
accelerator-driven nuclear systems. These include destruction of 
surplus weapons-grade plutonium, production of tritium, transmuta- 
tion of commercial spent fuel, and even commercial power 
generation in next-generation nuclear power plants. Some of these 
applications will be discussed with particular emphasis on the re- 
quired chemical separations for such systems. 


32480 


(LA-UR-94-3060) Phase behavior and In-situ density 
determination in concentrated salt solutions under hydrother- 
mal conditions. Anderson, G. Los Alamos National Lab., NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 


9409219-1: Conference on properties of water and steam, 
Orlando, FL (United States), 12 Sep 1994). Order Number 
DE95000875. Source: OSTI; NTIS; GPO Dep. 

An optical cell was constructed to observe phase behavior in 
aqueous electrolyte solutions at temperatures up to 450°C and 
pressures up to 1200 bar. The goal was to map out the single- 
phase region for a certain concentrated, multicomponent waste 
solution, to aid in the design of a treatment facility. The imaging 
system could also measure the refractive index of the fluid, allow- 
ing the density to be determined by means of the Lorentz-Lorenz 
relationship. The validity of the technique was verified for pure wa- 
ter and for NaCl-water systems. Data for a multicomponent system 
is present as a family plot of density vs. pressure, for several 





different temperatures, with the lowest pressure on each plot corre- 
sponding to a phase boundary. Data is also presented for the 
binary system NaNO 3-water. 


32481 (LA-UR-94-3195) Hydrothermal processing of Han- 
ford tank wastes: Process modeling and control. Currier, R.P. 
(comp.). Los Alamos National Lab., NM (United States). [1994]. 
54p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95000912. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the Los Alamos National Laboratory (LANL) hydrothermal pro- 
cess, waste streams are first pressurized and heated as they pass 
through a continuous flow tubular reactor vessel. The waste is 
maintained at reaction temperature of 300-550 C where organic 
destruction and sludge reformation occur. This report documents 
LANL activities in process modeling and control undertaken in 
FY94 to support hydrothermal process development. Key issues 
discussed include non-ideal flow patterns (e.g. axial dispersion) 
and their effect on reactor performance, the use and interpretation 
of inert tracer experiments, and the use of computational fluid 
mechanics to evaluate novel hydrothermal reactor designs. In addi- 
tion, the effects of axial dispersion (and simplifications to rate 
expressions) on the estimated kinetic parameters are explored by 
non-linear regression to experimental data. Safety-related calcula- 
tions are reported which estimate the explosion limits of effluent 
gases and the fate of hydrogen as it passes through the reac- 
tor. Development and numerical solution of a generalized 
one-dimensional mathematical model is also summarized. The diffi- 
culties encountered in using commercially available software to 
correlate the behavior of high temperature, high pressure aqueous 
electrolyte mixtures are summarized. Finally, details of the control 
system and experiments conducted to empirically determine the 
system response are reported. 


32482 (LA-UR-94-3233) Hydrothermal processing of inor- 


ganic components of Hanford tank sludge. Oldenborg, R.; 


Buelow, S.J.; Dyer, R.B.; Anderson, G.; Dell'Orco, P.C.; Funk, K.; 
Wilmanns, E.; Knutsen, K. Los Alamos National Lab., NM (United 
States). Sep 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95000937. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrothermal Processing (HTP) is an attractive approach for the 
treatment of Hanford tank sludge. Hydrothermal Processing refers 
to a waste treatment technique in which an aqueous waste stream 
is fed through a chemical reactor at elevated temperatures and 
pressures to effect desired chemical transformations and separa- 
tions. Transformations such as organic and nitrate destruction and 
sludge reformulation have been demonstrated at pilot scale using 
simulants of Hanford tank wastes. At sufficiently high temperatures 
and pressures organics and nitrates are destroyed in seconds, pro- 
ducing primarily simple products such as CO3*-, H2O, No, N2O 
and OH~—, and sludges are reduced in volume and reformulated as 
rapid settling oxides amenable to downstream separation, or in 
some cases reformulated as soluble products. This report describes 
the hydrothermal dissolution of chromium and chromium oxide; the 
hydrothermal oxidation of chromium with nitrate; hydrothermal dis- 
solution of aluminum-bearing sludges; the solubility of aluminum 
compounds in caustic hydrothermal media; experimental tech- 
niques for the study of solubility and phase behavior; optical cell 
studies of basic aluminate solution solubilities; and high tempera- 
ture, low density salt solubility in the packed-bed flow apparatus. 


32483 (NUREG/CR-5965) Modeling field scale unsaturated 
flow and transport processes. Gelhar, L.W. (Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Dept. of Civil and Envi- 
ronmental Engineering); Celia, M.A.; McLaughlin, D. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Massachusetts Inst. of Tech., Cambridge, 
MA (United States). Dept. of Civil and Environmental Engineering. 
Aug 1994. 67p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The scales of concern in subsurface transport of contaminants 
from low-level radioactive waste disposal facilities are in the range 
of 1 to 1,000 m. Natural geologic materials generally show very 
substantial spatial variability in hydraulic properties over this range 
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of scales. Such heterogeneity can significantly influence the migra- 
tion of contaminants. It is also envisioned that complex earth 
structures will be constructed to isolate the waste and minimize in- 
filtration of water into the facility. The flow of water and gases 
through such facilities must also be a concern. A stochastic theory 
describing unsaturated flow and contamination transport in natu- 
rally heterogeneous soils has been enhanced by adopting a more 
realistic characterization of soil variability. The enhanced theory is 
used to predict field-scale effective properties and variances of ten- 
sion and moisture content. Applications illustrate the important 
effects of small-scale heterogeneity on large-scale anisotropy and 
hysteresis and demonstrate the feasibility of simulating two- 
dimensional flow systems at time and space scales of interest in 
radioactive waste disposal investigations. Numerical algorithms for 
predicting field scale unsaturated flow and contaminant transport 
have been improved by requiring them to respect fundamental 
physical principles such as mass conservation. These algorithms 
are able to provide realistic simulations of systems with very dry 
initial conditions and high degrees of heterogeneity. Numerical sim- 
ulation of the movement of water and air in unsaturated soils has 
demonstrated the importance of air pathways for contaminant 
transport. The stochastic flow and transport theory has been used 
to develop a systematic approach to performance assessment and 
site characterization. Hypothesis-testing techniques have been 
used to determine whether model predictions are consistent with 
observed data. 


32484 (OAEP-—84) Study of the utilization of clays and 
minerals for radioactive waste treatment. Pratipasen, M. (Chula- 
longkorn Univ., Faculty Pharmaceutical Science, Bangkok 
(Thailand)); Mongkolphanthan, S. Office of Atomic Energy for 
Peace, Bangkok (Thailand). 1976. 62p. (In Thai). Order Number 
DE95602352. Source: OSTI; NTIS (US Sales Only); INIS. 

The sorption capability of strontium-90, cesium-137 and radioac- 
tive liquid waste from Office of Atomic Energy for Peace (OAEP) 
onto two types of standard clay of montmorillonite and kaolinite as 
well as their minerals was studied. The tested radioactive isotopes 
were in low level of radiation, that was the activity in the range of 
10-3 to 10-5 micro-curie per cubic centimeter. Minerals were col- 
lected at provinces of Lopburi and Saraburi respectively and were 
assayed for the type of clay by X-ray diffraction technique prior to 
submit for the investigation. The standard clay was separated by 
using sedimentation and siphoning method. The sorption capability 
of strontium-90, cesium-137 and radioactive liquid waste of OAEP 
onto clays and their minerals was tested under these following 
conditions: effect of pH, effect of equilibrium time and effect of con- 
centration. The result could be tabulated. 


32485 (ORNL/ER-120) Summary of available waste fore- 
cast data for the Environmental Restoration Program at the 
Oak Ridge National Laboratory, Oak Ridge, Tennessee. Oak 
Ridge National Lab., TN (United States). Aug 1994. 163p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95000442. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report identifies patterns of Oak Ridge National Laboratory 
(ORNL) Environmental Restoration (ER) waste generation that are 
predicted by the current ER Waste Generation Forecast data base. 
It compares the waste volumes to be generated with the waste 
management capabilities of current and proposed treatment, stor- 
age, or disposal (TSD) facilities. The scope of this report is limited 
to wastes generated during activities funded by the Office of the 
Deputy Assistant Secretary for Environmental Restoration (EM-40) 
and excludes wastes from the decontamination and decommission- 
ing of facilities. Significant quantities of these wastes are expected 
to be generated during ER activities. This report has been devel- 
oped as a management tool supporting communication and 
coordination of waste management activities at ORNL. It summa- 
rizes the available data for waste that will be generated as a result 
of remediation activities under the direction of the U.S. Department 
of Energy Oak Ridge Operations Office and identifies areas requir- 
ing continued waste management planning and coordination. 
Based on the available data, it is evident that most remedial action 
wastes leaving the area of contamination can be managed 
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adequately with existing and planned ORR waste management fa- 
cilities if attention is given to waste generation scheduling and the 
physical limitations of particular TSD facilities. Limited use of off- 
site commercial TSD facilities is anticipated, provided the affected 
waste streams can be shown to satisfy the requirements of the 
performance objective for certification of non-radioactive hazardous 
waste and the waste acceptance criteria of the off-site facilities. 
Ongoing waste characterization will be required to determine the 
most appropriate TSD facility for each waste stream. 


32486 ORNL/ER/Sub-87-99053/54) Additional borehole 
geophysical logging at Waste Area Grouping 1 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Oak Ridge National 
Lab., TN (United States). Jul 1994. 136p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94019210. Source: OSTI; NTIS; INIS; GPO Dep. 

This technical memorandum describes the borehole geophysical 
logging performed at selected coreholes at Waste Area Grouping 1 
between March and November 1991 in support of the remedial in- 
vestigation. The primary objectives of the borehole geophysical 
logging program were to (1) identify fractured bedrock zones and 
identify those fractured bedrock zones participating in active 
groundwater flow, (2) correlate the fractured intervals with the re- 
gional s graj described, and (3) further characterize local 
bedrock geology and hydrogeology and gain insight about the 
bedrock aquifer flow system. A secondary objective was to provide 
stratigraphic correlations with existing logs for coreholes CH001 
through CHOO5. Fractured bedrock zones and active or open 
fractures were identified in all coreholes logged. The fracture identi- 
fication and analysis process was intended to distinguish between 
open or active fractures participating in active groundwater flow 
and closed or inactive fractures that are partially or completely 
filled (such as with calcite mineralization) and do not support 
groundwater circulation. Most of the fractures identified are bedding 
plane. Fracture occurrence varies with the different units of the 
Chickamauga Group; the greatest density of fractures and active 
fractures occurs in the upper 150 ft of stratum cored. Fractures ac- 
tively contributing to groundwater flow were also identified, and 
direction of fluid movement within fractures was identified for those 
coreholes with flowmeter data. 


32487 (ORNL/ER/Sub-87-99053/71) Potential radiological 
exposure rates resulting from hypothetical dome failure at 
Tank W-10. Oak Ridge National Lab., TN (United States). Jul 
1994. 77p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94019213. Source: OSTI; NTIS; INIS; GPO Dep. 

The main plant area at Oak Ridge National Laboratory (ORNL) 
contains 12 buried Gunite tanks that were used for the storage and 
transfer of liquid radioactive waste. Although the tanks are no 
longer in use, they are known to contain some residual contami- 
nated sludges and liquids. In the event of an accidental tank dome 
failure, however unlikely, the liquids, sludges, and radioactive con- 
taminants within the tank walls themselves could create radiation 
fieis and result in above-background exposures to workers 
nearby. This Technical Memorandum documents a series of calcu- 
lations to estimate potential radiological exposure rates and total 
exposures to workers in the event of a hypothetical collapse of a 
Gunite tank dome. Calculations were performed specifically for 
tank W-10 because it contains the largest radioactivity inventory 
(approximately half of the total activity) of all the Gunite tanks. 
These calculations focus only on external, direct gamma exposures 
for prescribed, hypothetical exposure scenarios and do not address 
other possible tank failure modes or routes of exposure. The calcu- 


lations were performed with established, point-kernel gamma ray 
modeling codes. 


32488 (ORNL/TM—11250) Preliminary analysis of the ORNL 
Liquid Low-Level Waste system. Abraham, T.J.; DePaoli, S.M.; 
Robinson, S.M.; Walker, A.B. Oak Ridge National Lab., TN (United 
States). Aug 1994. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94017422. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this report is to summarize the status of the Lig- 
uid Low-Level Waste (LLLW) Systems Analysis project. The focus 
of this project has been to collect and tabulate data concerning the 
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LLLW system, analyze the current LLLW system operation, and de- 
velop the information necessary for the development of long-term 
treatment options for the LLLW generated at ORNL. The data used 
in this report were collected through a survey of Oak Ridge Na- 
tional Laboratory (ORNL) literature, various letter reports, and a 
survey of all current LLLW generators. These data are also being 
compiled in a user friendly database for ORNL-wide distribution. 
The database will allow the quick retrieval of all information col- 
lected on the ORNL LLLW system and will greatly benefit any 
LLLW analysis effort. This report summarizes the results for the 
analyses performed to date on the LLLW system. 


32489 (ORNL/TM-12688) Waste minimization/polliution pre- 
vention study of high-priority waste streams. Ogle, R.B. 
(comp.). Oak Ridge National Lab., TN (United States). Mar 1994. 
63p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95000751. Source: 
OSTI; NTIS; GPO Dep. 

Although waste minimization has been practiced by the Metals 
and Ceramics (M&C) Division in the past, the effort has not been 
uniform or formalized. To establish the groundwork for continuous 
improvement, the Division Director initiated a more formalized 
waste minimization and pollution prevention program. Formalization 
of the division's pollution prevention efforts in fiscal year (FY) 1993 
was initiated by a more concerted effort to determine the status of 
waste generation from division activities. The goal for this effort 
was to reduce or minimize the wastes identified as having the 
greatest impact on human health, the environment, and costs. Two 
broad categories of division wastes were identified as solid/liquid 
wastes and those relating to energy use (primarily electricity and 
steam). This report presents information on the nonradioactive 
solid and liquid wastes generated by division activities. More 
specifically, the information presented was generated by teams of 
M&C staff members empowered by the Division Director to study 
specific waste streams. 


32490 (ORNL/TM—12750) Treatment plan for aqueous/ 
organic/decontamination wastes under the Oak Ridge Reser- 
vation FFCA Development, Demonstration, Testing, and 
Evaluation Program. Backus, P.M.; Benson, C.E.; Gilbert, V.P. 
Oak Ridge National Lab., TN (United States). Aug 1994. 42p. 
Sponsored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE94019068. Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy (DOE) Oak Ridge Operations 
Office and the U.S. Environmental Protection Agency (EPA)-Region 
IV have entered into a Federal Facility Compliance Agreement 
(FFCA) which seeks to facilitate the treatment of low-level mixed 
wastes currently stored at the Oak Ridge Reservation (ORR) in vi- 
olation of the Resource, Conservation and Recovery Act Land 
Disposal Restrictions. The FFCA establishes schedules for DOE to 
identify treatment for wastes, referred to as Appendix B wastes, 
that current have no identified or existing capacity for treatment. A 
development, demonstration, testing, and evaluation (DDT&E) pro- 
gram was established to provide the support necessary to identify 
treatment methods for mixed was meeting the Appendix B criteria. 
The Program has assembled project teams to address treatment 
development needs for major categories of the Appendix B wastes 
based on the waste characteristics and possible treatment technolo- 
gies. The Aqueous, Organic, and Decontamination (A/O/D) project 
team was established to identify pretreatment options for aqueous 
and organic wastes which will render the waste acceptable for 
treatment in existing waste treatment facilities and to identify the 
processes to decontaminate heterogeneous debris waste. In addi- 
tion, the project must also address the treatment of secondary 
waste generated by other DDT&E projects. This report details the 
activities to be performed under the A/O/D Project in support of the 
identification, selection, and evaluation of treatment processes. The 
goals of this plan are (1) to determine the major aqueous and or- 
ganic waste streams requiring treatment, (2) to determine the 
treatment steps necessary to make the aqueous and organic waste 
acceptable for treatment in existing treatment facilities on the ORR 
or off-site, and (3) to determine the processes necessary to decon- 
taminate heterogeneous wastes that are considered debris. 





32491 (ORNL/TM—-12765) Molten salt oxidation of mixed 
waste: Preliminary bench-scale experiments without radioac- 
tivity. Haas, P.A.; Rudolph, J.C.; Bell, J.T. Oak Ridge National 
Lab., TN (United States). Jun 1994. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94017531. Source: OSTI; NTIS; INIS; GPO Dep. 
Molten salt oxidation (MSO) is a process in which organic 
wastes are oxidized by sparging them with air through a bed of 
molten sodium carbonate (bp 851 °C) at > 900°C. This process is 
readily applicable to the mixed waste because acidic products from 
Cl, S, P, etc., in the waste, along with most metals and most 
radionuclides, are retained within the melt as oxides or salts. Rock- 
well International has studied the application of MSO to various 
wastes, including some mixed waste. A unit used by Rockwell to 
study the mixed waste treatment is presently in use at Oak Ridge 
National Laboratory (ORNL). ORNL’s studies to date have concen- 
trated on chemical flowsheet questions. Concerns that were 
studied included carbon monoxide (CO) emissions, NOx, emis- 
sions, and metal retention under a variety of conditions. Initial 
experiments show that CO emissions increase with increasing 
NaCl content in the melt, increasing temperature, and increasing 
airflow. Carbon monoxide content is especially high (> 2000 ppm) 
with high chlorine content (> 10%). Thermal NO,, emissions are 
relatively low ( < 5 ppm) at temperatures < 1000°C. However, 
most (85—100%) of the nitrogen in the feed as organic nitrate or 
amine was released as NO,, The metal contents of the melt and of 
knockout pot samples of condensed salt show high volatilities of 
Cs as CsCl. Average condensed salt concentrations were 60% for 
barium and 100% for strontium and cobalt. The cerium disap- 
peared — perhaps from deposition on the alumina reactor walls. 


32492 (ORNL/TM-12768) Concentration of Melton Vailey 
Storage Tank surrogates with a wiped film evaporator. Boring, 
M.D.; Farr, L.L.; Fowler, V.L.; Hewitt, J.D. Oak Ridge National 
Lab., TN (United States). Aug 1994. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95001000. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes experiments to determine whether a wiped 
film evaporator (WFE) might be used to concentrate low-level liquid 
radioactive waste (LLLW). Solutions used in these studies were 
surrogates that contain no radionuclides. The compositions of the 
surrogates were based on one of Oak Ridge National Laboratory’s 
(ORNL’s) Melton Valley Storage Tanks (MVSTs). It was found that 
a WFE could be used to concentrate LLLW to varying degrees by 
manipulating various parameters. The parameters studied were ro- 
tor speed, process fluid feed temperature and feed rate, and 
evaporator temperature. Product consistency varied from an unsat- 
urated liquid to a dry powder. Volume reductions up to 68% were 
achieved. System decontamination factors were consistently in the 
range of 10*. 


32493 (PNL-8896) Grout disposal facility vault exhauster: 
Technical background document on demonstration of best 
available control technology for toxics. Glissmeyer, J.A. (Pacific 
Northwest Lab., Richland, WA (United States)); Glantz, C.S.; 
Rittman, P.D. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 118p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95000828. Source: OSTI; NTIS; INIS; GPO Dep. 

The Grout Disposal Facility (GDF) is currently operated on the 
US Department of Energy’s Hanford Site. The GDF is located near 
the east end of the Hanford Site’s 200 East operations area, and is 
used for the treatment and disposal of low-level radioactive liquid 
wastes. In the grout treatment process, selected radioactive wastes 
from double-shell tanks are mixed with grout-forming solids; the re- 
sulting grout slurry is pumped to near-surface concrete vaults for 
solidification and permanent disposal. As part of this treatment 
process, small amounts of toxic particles and volatile organic com- 
pounds (VOCs) may be released to the atmosphere through the 
GDF’s exhaust system. This analysis constitutes a Best Available 
Control Technology for Toxics (T-BACT) study, as required in the 
Washington Administrative Code (WAC 173-460) to support a No- 
tice of Construction for the operation of the GDF exhaust system at 
a modified flow rate that exceeds the previously permitted value. 
This report accomplishes the following: assesses the potential 
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emissions from the GDF; estimates air quality impacts to the public 
from toxic air pollutants; identifies control technologies that could 
reduce GDF emissions; evaluates impacts of the control technolo- 
gies; and recommends appropriate emissions controls. 


32494 (PNL-8955) Special waste-form lysimeters - arid: 
1984-1992 data summary and preliminary interpretation. 
Jones, T.L. (New Mexico State Univ., Las Cruces, NM (United 
States)); Serne, R.J. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1994. 201p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95000839. Source: OSTI; NTIS; INIS; GPO Dep. 

A lysimeter facility constructed at the Hanford Site in south- 
central Washington State has been used since 1984 to monitor the 
leaching of buried waste forms under natural conditions. The facil- 
ity is generating data that are useful in evaluating source-term 
models used in radioactive waste transport analyses. The facility 
includes ten bare-soil lysimeters (183 cm diameter by 305 cm 
depth) containing buried waste forms generated at nuclear reactors 
in the United States and solidified with Portland M cement, ma- 
sonry cement, bitumen, and vinyl-ester styrene. The waste forms 
contained in the lysimeters have been leached under natural, semi- 
arid conditions. In spite of the semiarid conditions, from 1984 
through 1992, an average of 45 cm of water leached through the 
lysimeters, representing 27% of area precipitation. Leachate sam- 
ples have been routinely collected and analyzed for radionuclide 
and chemical content. To date, tritium, cobalt-60, and cesium-137 
have been identified in the lysimeter leachate samples. From 1984 
through 1992, over 4000 Ci of tritium, representing 76 and 71 % 
of inventory (not decay corrected), have been leached from the two 
waste forms containing tritium. Cobalt-60 has been found in the 
leachate from all six of the waste forms that originally contained > 
1 mCi of inventory. The leached amounts of cobalt-60 represent < 
0.1 % of original cobalt inventories. Mobile cobalt is believed to be 
chelated with organic compounds, such as ethylenediaminetetra- 
acetic acid (EDTA), that are present in the waste. Trace amounts 
of cesium-137 have occasionally been identified in leachate from 
two waste forms since 1991. Qualitatively, the field leaching results 
confirm laboratory studies suggesting that tritium is readily leached 
from cement, and that cobalt-60 is generally leached more easily 
from cement than from vinyl-ester styrene. 


32495 


(PNL-9787) USTID waste dislodging and con- 
veyance FY 1993 technology development summary report. 
Powell, M.R. Pacific Northwest Lab., Richland, WA (United States). 
Jul 1994. 33p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order 
DE94017392. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of this document is to describe the testing and con- 
clusions that resulted from the FY 1993 waste dislodging and 
conveyance technology development testing. The final FY 1993 re- 
ports from the various waste dislodging and conveyance technology 
development tasks are attached to this document as appendices. 


Number 


32496 (PNL—9814-Rev.1) The Sort on Radioactive Waste 
Type model: A method to sort single-shell tanks into charac- 
teristic groups: Revision 1. Hill, J.G. (Pacific Northwest Lab., 
Richland, WA (United States)); Simpson, B.C. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94018733. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Sort on Radioactive Waste Type (SORWT) model presents 
a method to categorize Hanford Site single-shell tanks (SSTs) into 
groups of tanks expected to exhibit similar chemical and physical 
characteristics based on their major waste types and processing 
histories. This model has identified 29 different waste-type groups 
encompassing 135 of the 149 SSTs and 93% of the total waste 
volume in SSTs. The remaining 14 SSTs and associated wastes 
could not be grouped according to the established criteria and 
were placed in an ungrouped category. This letter report will detail 
the assumptions and methodologies used to develop the SORWT 
model and present the grouping results. Included with this report is 
a brief description and approximate compositions of the single-shell 
tank waste types. In the near future, the validity of the predicted 
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groups will be statistically tested using analysis of variance of char- 
acterization data obtained from recent (post-1989) core sampling 
and analysis activities. In addition, the SORWT model will be used 
to project the nominal waste characteristics of entire waste type 
groups that have some recent characterization data available. 
These subsequent activities will be documented along with these 
initial results in a comprehensive, formal PNL report cleared for 
public release by September 1994. 


32497 (PNL-9822) Preliminary melter performance assess- 
ment report. Elliott, M.L.; Eyler, L.L.; Mahoney, L.A.; Cooper, 
M.F.; Whitney, L.D.; Shafer, P.J. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1994. 455p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94019131. Source: OSTI; NTIS; INIS; GPO Dep. 

The Melter Performance Assessment activity, a component of 
the Pacific Northwest Laboratory's (PNL) Vitrification Technology 
Development (PVTD) effort, was designed to determine the impact 
of noble metals on the operational life of the reference Hanford 
Waste Vitrification Plant (HWVP) melter. The melter performance 
assessment consisted of several activities, including a literature re- 
view of all work done with noble metals in glass, gradient furnace 
testing to study the behavior of noble metals during the melting 
process, research-scale and engineering-scale melter testing to 
evaluate effects of noble metals on melter operation, and computer 
modeling that used the experimental data to predict effects of 
noble metals on the full-scale melter. Feed used in these tests sim- 
ulated neutralized current acid waste (NCAW) feed. This report 
summarizes the results of the melter performance assessment and 
predicts the lifetime of the HWVP melter. It should be noted that 
this work was conducted before the recent Tri-Party Agreement 
changes, so the reference melter referred to here is the Defense 
Waste Processing Facility (DWPF) melter design. 


32498 (PNL-9978) Performance evaluation of corrosion 
probes in simulated WVNS tank 8D-2 waste: WVNS tank farm 
process support. Elmore, M.R. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94017466. Source: OSTI; NTIS; INIS; GPO Dep. 

Five corrosion probes were received from West Valley Nuclear 
Services for evaluation in simulated tank 8D-2 3rd-stage sludge 
wash slurry. The same waste slurry simulated was also used in a 
series of ongoing corrosion studies assessing the effects of in-tank 
sludge washing on the integrity of tank 8D-2. Two of the corrosion 
probes were installed in the coupon corrosion test vessels operat- 
ing at ~150°F to compare performance of the probes with that 
observed by coupon tests conducted in the same vessels. Corro- 
sion rate data calculated from electrical resistance measurements 
of the corrosion probes were evaluated for this study using two 
slightly different approaches. One approach uses the total length of 
exposure of the probe to give a “time-averaged” value of the corro- 
sion rate. The other approach uses a shorter period of time (relative 
to the length of the test) in the calculation of corrosion rate, and is 
referred to as the “instantaneous” rate. The interpretation of the 
probe data and the implications of corrosion rates calculated with 
either of these methods are discussed in this report. 


32499 (PNL-10050) Ferrocyanide Safety Project Dynamic 
X-Ray Diffraction studies of sodium nickel ferrocyanide reac- 
tions with equimolar nitrate/nitrite salts. Dodds, J.N. 
(Washington State Univ., Pullman, WA (United States). Dept. of 
Chemical Engineering). Pacific Northwest Lab., Richland, WA 
(United States). Jul 1994. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94017396. Source: OSTI; NTIS; INIS; GPO Dep. 
Dynamic X-ray Diffraction (DXRD) has been to used to identify 
and quantify the solid state reactions that take place between 
sodium nickel ferrocyanide, NagNiFe(CN).¢, and equimolar concen- 
trations of sodium nitrate/nitrite, reactions of interest to the 
continued environmental safety of several large underground waste 
storage tanks at the Hanford site in eastern Washington. The 
results are supportive of previous work, which indicated that en- 
dothermic dehydration and melting of the nitrates take place before 
the occurrence of exothermic reactions that being about 300°C. 
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The DXRD results show that a major reaction set at these temper- 
atures is the occurrence of a series reaction that produces sodium 
cyanate, NaCNO, as an intermediate in a mildly exothermic first 
step. In the presence of gaseous oxygen, NaCNO subsequently 
reacts exothermally and at a faster rate to form metal oxides. Mea- 
surements of the rate of this reaction are used to estimate the heat 
release. Comparisons of this estimated heat release rate with heat 
transfer rates from a hypothetical “hot spot” show that, even in a 
worst-case scenario, the heat transfer rates are approximately 
eight times higher than the rate of energy release from the 
exothermic reactions. 


32500 (PNL-10064) Waste Tank Organic Safety Project 
organic concentration mechanisms task: FY 1994 progress re- 
port. Gerber, M.A. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95001159. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL), Waste Tank Organic 
Safety Project is conducting research to support Westinghouse 
Hanford Company’s (WHC) Waste Tank Safety Program, spon- 
sored by the U.S. Department of Energy's Tank Farm Project 
Office. The goal of PNL’s program is to provide a scientific basis 
for analyzing organics in Hanford’s underground storage tanks 
(USTs) and for determining whether they are at concentrations that 
pose a potentially unsafe condition. Part of this research is directed 
toward determining what organic concentrations are safe by con- 
ducting research on organic aging mechanisms and waste 
energetics to assess the conditions necessary to produce an un- 
controlled energy release in tanks due to reactions between the 
organics and the nitrate and nitrate salts in the tank wastes. The 
objective of the Organic Concentration Mechanisms Task is to as- 
sess the degree of localized enrichment of organics to be expected 
in the USTs due to concentration mechanisms. This report de- 
scribes the progress of research conducted in FY 1994 on two 
concentration mechanisms of interest to the tank safety project: (1) 
permeation of a separate organic liquid phase into the interstitial 
spaces of the tank solids during the draining of free liquid from the 
tanks; and (2) concentration of organics on the surfaces of the 
solids due to adsorption. Three experiments were conducted to in- 
vestigate permeation of air and solvent into a sludge simulant that 
is representative of single-shell tank sludge. The permeation be- 
havior of air and solvent into the sludge simulant can be explained 
by the properties of the fluid pairs (air/supernate and solvent 
supernate) and the sludge. One important fluid property is the in- 
terfacial tension between the supernate and either the solvent or 
air. In general, the greater the interfacial tension between two flu- 
ids, the more difficult it will be for the air or solvent to displace the 
supernate during dewatering of the sludge. 


32501 (PNL—10079) Waste Tank Vapor Project: Vapor char- 
acterization of Tank 241-C-103: Report for SUMMA™ canister 
samples received 11/29/93 (sample jobs 4 and 5). Clauss, T.R.; 
Lucke, R.B.; McVeety, B.; Allwine, K.J.; Fruchter, J.S. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1994. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95000976. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of Sample Jobs 4 and 5 was to determine whether 
the organic nitrites observed on the outside of tank 241-C-103 
originated in the tank or from degradation products of the high- 
efficiency particulate air (HEPA) filter. The plan was to take 
samples from either side of the HE-PA filter. The relative level of 
organic nitrites would help determine whether they were produced 
in the filter or the tank. Pacific Northwest Laboratory was responsi- 
ble for analyzing the SUMMA™ canisters collected in support of this 
study. The laboratory was to analyze the SUMMA™ Canister sam- 
ples according to letters of instruction and report all semivolatile 
and volatile organic constituents detected in the tank headspace. 
Pacific Northwest Laboratory was also to submit a letter report to 
the Program Manager of all qualitative and quantitative analytical 
data, and estimate concentrations of any aliphatic nitrites identified. 
This was one of the first sampling activities for this program, and a 
number of errors were made both in the field and in the laboratory. 





Because of these errors, the samples and results were of question- 
able value. Therefore, Westinghouse program management asked 
that the analysis of the samples for this report not be completed. 
This report describes the few results that were generated before 
we were asked to stop work on this activity. In addition to analyz- 
ing SUMMA™ canisters, PNL operates a site portable weather 
station near tank 241-C-103. Pacific Northwest Laboratory was re- 
quired to collect atmospheric data starting 11/15/93, but the 
weather station was already collecting data during the time of both 
these two sample jobs (11/12/93 and 11/16/93). Therefore, a sum- 
mary of the atmospheric data is also presented in this report. 


32502 (PNL-—10095) Waste dislodging and conveyance 
testing summary and conclusions to date. Rinker, M.W. (Pacific 
Northwest Lab., Richland, WA (United States)); Hatchell, B.K.; 
Mullen, O.D. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1994. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95001158. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes recent work performed by the Waste 
Dislodging and Conveyance technology development program to 
provide assistance with the retrieval of wastes from the Hanford 
single-shell tanks (SSTs). This work is sponsored by the Under- 
ground Storage Tank-Integrated Demonstration (UST-ID) Office 
with the U.S. Department of Energy (DOE) Office of Technology 
Development. A baseline technology of high-pressure water-jet dis- 
lodging and pneumatic conveyance integrated as a scarifier is 
proposed as a means of retrieval. The tests and studies described 
were performed to demonstrate that at least one robust technology 
exists that could be effectively used with low water-addition arm- 
based systems. These results are preliminary and do not represent 
an optimized baseline. The Waste Dislodging and Conveyance 
work thus far has demonstrated that waterjet mobilization and air 
conveyance can mobilize and convey SST waste simulants at the 
target rates while operating within the space envelope and the 
dynamic loading constraints of deployment devices. The recom- 


mended technologies are well proven in industrial applications and 
are quite robust, yet lightweight and relatively benign to the 
retrieval environment. The baseline approach has versatility to con- 
tinuously dislodge and convey a broad range of waste forms, from 
hard wastes to soft sludge wastes. The approach also has the ma- 
jor advantage of being noncontact with the waste surface under 
normal operation. 


32503 (PNL—10108) Hydrothermal processing of Hanford 
tank waste: Organic destruction technology development task 
annual report — FY 1993. Orth, R.J. (and others); Schmidt, A.J.; 
Zacher, A.H. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1993. 74p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95000585. Source: OSTI; NTIS; INIS; GPO Dep. 
Low-temperature hydrothermal processing (HTP) is a thermal- 
chemical autogenous processing method that can be used to 
destroy organics and ferrocyanide in Hanford tank waste at tem- 
peratures from 250 C to 400 C. With HTP, organics react with 
oxidants, such as nitrite and nitrate, already present in the waste. 
Ferrocyanides and free cyanide will hydrolyze at similar tempera- 
tures and may also react with nitrates or other oxidants in the 
waste. No air or oxygen or additional chemicals need to be added 
to the autogenous HTP system. However, enhanced kinetics may 
be realized by air addition, and, if desired, chemical reductants can 
be added to the system to facilitate complete nitrate/nitrate destruc- 
tion. Tank waste can be processed in a plug-flow, tubular reactor, 
or a continuous-stirred tank reactor system designed to accommo- 
date the temperature, pressure, gas generation, and heat release 
associated with decomposition of the reactive species. The work 
described in this annual report was conducted in FY 1993 for the 
Organic Destruction Technology Development Task of Hanford’s 
Tank Waste Remediation System (TWRS). This task is part of an 
overall program to develop organic destruction technologies 
originally funded by TWRS to meet tank safety and waste form dis- 
posal criteria and condition the feed for further pretreatment. 
During FY 1993 the project completed seven experimental test 
plans, a 30-hr pilot-scale continuous run, over 200 hr of continuous 
bench-scale HTP testing, and 20 batch HTP tests; two contracts 
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were established with commercial vendors, and a commercial labo- 
ratory reactor was procured and installed in a glovebox for HTP 
testing with actual Hanford tank waste. 


32504 (PNL-10113) Radiochemical analyses of several 
spent fuel Approved Testing Materials. Guenther, R.J.; Blahnik, 
D.E.; Wildung, N.J. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 121p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95000772. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiochemical characterization data are described for UO. and 
UO, plus 3 wt% Gd.O3 commercial spent nuclear fuel taken from a 
series of Approved Testing Materials (ATMs). These full-length nu- 
clear fuel rods include MLA091 of ATM-103, MKP070 of ATM-104, 
NBDOS5 and NBD131 of ATM-106, and ADNO206 of ATM-108. 
ATMs 103, 104, and 106 were all irradiated in the Calvert Cliffs Nu- 
clear Power Plant (Reactor No.1), a pressurized-water reactor that 
used fuel fabricated by Combustion Engineering. ATM-108 was 
part of the same fuel bundie designed as ATM-105 and came from 
boiling-water reactor fuel fabricated by General Electric and irradi- 
ated in the Cooper Nuclear Power Plant. Rod average burnups 
and expected fission gas releases ranged from 2,400 to 3,700 GJ/ 
kgM. (25 to 40 Mwd/kgM) and from less than 1% to greater than 
10%, respectively, depending on the specific ATM. The radiochemi- 
cal analyses included uranium and plutonium isotopes in the fuel, 
selected fission products in the fuel, fuel burnup, cesium and io- 
dine on the inner surfaces of the cladding, '*C in the fuel and 
cladding, and analyses of the gases released to the rod plenum. 
Supporting examinations such as fuel rod design and material de- 
scriptions, power histories, and gamma scans used for sectioning 
diagrams are also included. These ATMs were examined as part of 
the Materials Characterization Center Program conducted at Pacific 
Northwest Laboratory provide a source of well-characterized spent 
fuel for testing in support of the US Department of Energy Office of 
Civilian Radioactive Waste Management Program. 


32505 (PNL—10130) Waste Tank Vapor Project: Tank vapor 
database development. Seesing, P.R.; Birn, M.B.; Manke, K.L. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95000898. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of the Tank Vapor Database (TVD) Development 
task in FY 1994 was to create a database to store, retrieve, and 
analyze data collected from the vapor phase of Hanford waste 
tanks. The data needed to be accessible over the Hanford Local 
Area Network to users at both Westinghouse Hanford Company 
(WHC) and Pacific Northwest Laboratory (PNL). The data were re- 
Stricted to results published in cleared reports from the laboratories 
analyzing vapor samples. Emphasis was placed on ease of access 
and flexibility of data formatting and reporting mechanisms. 
Because of time and budget constraints, a Rapid Application De- 
velopment strategy was adopted by the database development 
team. An extensive data modeling exercise was conducted to de- 
termine the scope of information contained in the database. a A 
SUN Sparcstation 1000 was procured as the database file server. 
A multi-user relational database management system, Sybase®, 
was chosen to provide the basic data storage and retrieval capabil- 
ities. Two packages were chosen for the user interface to the 
database: DataPrism® and Business Objects™. A prototype data- 
base was constructed to provide the Waste Tank Vapor Project's 
Toxicology task with summarized and detailed information pre- 
sented at Vapor Conference 4 by WHC, PNL, Oak Ridge National 
Laboratory, and Oregon Graduate Institute. The prototype was 
used to develop a list of reported compounds, and the range of 
values for compounds reported by the analytical laboratories using 
different sample containers and analysis methodologies. The proto- 
type allowed a panel of toxicology experts to identify carcinogens 
and compounds whose concentrations were within the reach of 
regulatory limits. The database and user documentation was made 
available for general access in September 1994. 


32506 (PNL—10153) Laboratory testing in-tank sludge 
washing, summary letter report. Norton, M.V.; Torres-Ayala, F. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
45p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC06-76RL01830. Order Number DE95001157. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In-tank washing is being considered as a means of pretreating 
high-level radioactive waste sludges, such as neutralized current 
acid waste (NCAW) sludge. For this process, the contents of the 
tank will be allowed to settle, and the supernatant solution will be 
decanted and removed. A dilute sodium hydroxide/sodium nitrite 
wash solution will be added to the settled sludge and the tank con- 
tents will be mixed with a mixer pump system to facilitate washing 
of the sludge. After thorough mixing, the mixer pumps will be shut 
off and the solids will be allowed to re-settle. After settling, the su- 
pernatant solution will be withdrawn from the tank, and the wash 
cycle will be repeated several times with fresh wash solution. Core 
sample data of double shell tank 241-AZ-101 indicate that settling 
of NCAW solids may be very slow. A complicating factor is that 
strong thermal currents are expected to be generated from heat 
produced by radionuclides in the sludge layer at the bottom of the 
tank. Additionally, there are concerns that during the settling period 
(i.e., while mixing pumps and air-lift re-circulators are shut off), the 
radionuclides may heat the residual interstitial water in the sludge 
to the extent that violent steam discharges (steam bumping) could 
occur. Finally, there are concerns that during the washing steps 
sludge settling may be hindered as a result of the reduced ionic 
strength of the wash solution. To overcome the postulated reduced 
settling rates during the second and third washing steps, the use of 
flocculants is being considered. To address the above concerns 
and uncertainties associated with in-tank washing, PNL has con- 
ducted laboratory testing with simulant tank waste to investigate 
settling rates, steam bump potential, and the need for and use of 
flocculating agents. 


32507 


(PNL-10164) Recovery of silver from CEPOD 


anolyte solutions. Blanchard, D.L. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Surma, J.E.; Alexander, D.L.; Shade, 
E.H.; Matheson, J.D.; Cochran, D.L.; Wheelwright, E.J.; Boyd, T. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract ACO6-76RL01830. Order Number DE95000831. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The process known as Catalyzed Electrochemical Plutonium Ox- 
ide Dissolution (CEPOD) has been shown effective for removing 
plutonium from a variety of residues and solids. This process in- 
volves the electrochemical oxidation of PuOz (and other Pu 
species) to (PuO2)**, and dissolution of the latter species in the 
anode solution (anolyte). Silver is used to transfer charge from the 
electrodes to the solid Pu oxide. Ag (1) is oxidized at the anode to 
Ag(!l) and carried by the solution to the plutonium oxide solids, 
where the silver and oxide undergo a redox reaction that converts 
Pu(lV) to Pu(VI), and Ag(Il) to Ag(l). Other metal ions [such as 
Ce(IV) and Co(Ill)] may also be used for this charge transfer, but 
have been found to be less effective than silver. The same process 
may be used to destroy various organic materials (such as paper 
and wood, oil and fuels, and synthetic polymer materials) by com- 
plete oxidation to CO2 or H20, fer example. Upon completion of a 
CEPOD dissolver run, the anolyte may be processed to remove 
solution species of interest (i.e., Pu), or the anolyte may be recy- 
cled, or disposed. Because silver is a Resource Conservation and 
Recovery Act (RCRA) land ban material, it must be removed from 
waste streams. Preliminary experiments, completed in FY 1991, 
demonstrated a simple, effective technique for silver removal from 
solutions. Ascorbic acid (CgH,0,) Was Used to reduce silver ion to 
metallic silver, which precipitates from solution. The process was 
demonstrated effective on a bench scale using samples of actual 
CEPOD anolyte. Further experiments, in FY 1993, optimized these 
parameters and demonstrated the effectiveness of the technique 
on CEPOD anolyte on a larger, process scale (liters of solution). 
This report describes both the preliminary bench-scale experiments 
and the more recent process-scale experiments. The results are 


also compared to electro-deposition, another method of silver ion 
removal. 


32508 (PNL-SA-23386) Laboratory studies for estimation 
of melting rate in nuclear waste glass melters. Kim, D.S.; Hrma, 
P.R. Pacific Northwest Lab., Richland, WA (United States). Apr 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. (CONF-940416-28: 96. 
annual meeting of the American Ceramic Society, Indianapolis, IN 
(United States), 24-28 Apr 1994). Order Number DE94019190. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the slurry-fed, high-level waste glass melter, a porous crust of 
calcined slurry (cold cap) is formed. Currently, the melting behavior 
of the cold cap can only be tested by large-scale melter runs that 
take extensive planning, time, and cost. Thus, developing small- 
scale laboratory testing methods that will enable estimating the 
melting rate in the large-scale metter is highly desirable. Cold cap 
materials retrieved from current large-scale melter runs at Pacific 
Northwest Laboratory (PNL) have been examined. Based on the lit- 
erature review and the study of the cold cap materials, the major 
processes that determine the coki cap melting rate are identified 
and possible laboratory test methods to evaluate the pertinent pro- 
cessing properties are discussed. 


32509 (PNL-SA-23453) Development of high-waste loaded 
high-level nuclear waste glasses for high-temperature melter. 
Kim, D.S.; Hrma, P.R.; Lamar, D.A.; Elliott, M.L. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940416-27: 96. annual meeting of the 
American Ceramic Society, Indianapolis, IN (United States), 24-28 
Apr 1994). Order Number DE94019191. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the approach taken in formulating glasses 
that can be processed at 1150 to 1500°C by applying glass 
property/composition models developed at Pacific Northwest Labo- 
ratory. Compositions and melting temperatures for glasses with 
high waste loading that are acceptable and able to be processed 
were determined for two different Hanford waste types. The 
glasses meet high-level waste glass acceptability criteria and are 
suitable for processing in a continuous Joule-heated melter. 


32510 (PNL-SA-23456) Alternate processing flowsheets 
for treating NCAW waste slurry with formic acid. Smith, H.D.; 
Merz, M.D.; Wiemers, K.D.; Bell, R.D.; Williford, R.E.; Larson, D.E. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1994. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940416—15: 96. annual meet- 
ing of the American Ceramic Society, Indianapolis, IN (United 
States), 24-28 Apr 1994). Order Number DE94014569. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-level waste stored at the US Department of Energy's 
Hanford Site will be pretreated and fed to the Hanford Waste Virtri- 
fication Plant (HWVP). The reference flowsheet used to develop 
the pretreatment process calls for formic acid. However, the poten- 
tial for generating Hz and NH3 during treatment of high-level waste 
(HLW) with HCOOH was identified at Pacific Northwest Laboratory 
by Wiemers. Work performed at PNL during FY 1991, FY 1992, 
and FY 1993 further documented the generation of H2 and NH; in 
neutralized current acid waste (NCAW) slurries treated with 
HCOOH. Studies at the University of Georgia under contract with 
Savannah River Technology Center (SRTC) and PNL have verified 
the catalytic role of noble metals in the generation of H2 and NHg3. 
Both laboratory-scale and pilot-scale studies at SRTC have docu- 
mented the Hp and NH3 generation phenomena. Since Hz and 
NH3 may create hazardous conditions in a waste slurry treatment 
plant, it is important to reduce the Ha generation rate and the 
amount of NH3 to the lowest levels. 


32511 (PNL-SA-23748) interlaboratory comparison of UO, 
dissolution rates. Gray, W.J. (Pacific Northwest Lab., Richland, 
WA (United States)); Steward, S.A.; Trait, J.C.; Shoesmith, D.W. 
Pacific Northwest Lab., Richland, WA (United States). May 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830 ; W-7405-ENG-48. (UCRL-JC—115356; 
CONF-940553-71: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94014413. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Direct disposal of spent nuclear fuel in deep underground geo- 
logic repositories (vaults) is being pursued by several countries. 
Isolation relies on multiple barriers consisting of the site geology, 
engineered barriers including containers to surround the fuel, and 





the spent fuel itself. These barriers are intended to inhibit dissolu- 
tion and transport of radionuclides by groundwater, which is 
virtually the only mechanism available to release radionuclides 
from the repository. Performance assessment studies are needed 
to demonstrate the adequacy of the various repository designs. Es- 
sential to this performance assessment is an understanding of the 
dissolution behavior of the spent fuel. Since the dissolution behav- 
ior of spent fuel in an actual repository cannot be adequately 
approximated in a laboratory, laboratory tests and data must be 
used to develop a mechanistic model that can predict long-term 
behavior in a repository. Three different laboratories have per- 
formed flowthrough dissolution tests at room temperature on 
portions of the same batch of unirradiated UO. powder, and good 
agreement was achieved between the different test results. Disso- 
lution rates obtained from electrochemical studies conducted with 
UOz electrodes at Whiteshell Laboratories are compared with the 
flowthrough test results. 


32512 (PNL-SA-23865) Noble metal catalyzed hydrogen 
generation from formic acid in nitrite-containing simulated nu- 
clear waste media. King, R.B. (Univ. of Georgia, Athens, GA 
(United States). Department of Chemistry); Bhattacharyya, N.K.; 
Wiemers, K.D. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF-940807— 
1: 9. international symposium on homogeneous catalysis, 
Jerusalem (israel), 21-26 Aug 1994). Order Number DE94018724. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Simulants for the Hanford Waste Vitrification Plant (HWVP) feed 
containing the major non-radioactive components Al, Cd, Fe, Mn, 
Nd, Ni, Si, Zr, Na, CO32-, NO3-, and NO»- were used as media to 
evaluate the stability of formic acid towards hydrogen evolution by 
the reaction HCO2H — Hz + COzs catalyzed by the noble metals 
Ru, Rh, and/or Pd found in significant quantities in uranium fission 
products. Small scale experiments using 40-50 mL of feed simulant 
in closed glass reactors (250-550 mL total volume) at 80-100°C 
were used to study the effect of nitrite and nitrate ion on the cat- 
alytic activities of the noble metals for formic acid decomposition. 
Reactions were monitored using gas chromatography to analyze 
the CO, H2, NO, and N2O in the gas phase as a function of time. 
Rhodium, which was introduced as soluble RhCls-3H2O, was found 
to be the most active catalyst for hydrogen generation from formic 
acid above ~80°C in the presence of nitrite ion in accord with ear- 
lier observations. The inherent homogeneous nature of the 
nitrite-promoted Rh-catalyzed formic acid decomposition is sug- 
gested by the approximate pseudo first-order dependence of the 
hydrogen production rate on Rh concentration. Titration of the typi- 
cal feed simulants containing carbonate and nitrite with formic acid 
in the presence of rhodium at the reaction temperature (~90°C) in- 
dicates that the nitrite-promoted Rh-catalyzed decomposition of 
formic acid occurs only after formic acid has reacted with all of the 
carbonate and nitrite present to form CO2 and NO/N2O, respec- 
tively. The catalytic activities of Ru and Pd towards hydrogen 
generation from formic acid are quite different than those of Rh in 
that they are inhibited rather than promoted by the presence of ni- 
trite ion. 


32513 (PNL-SA-24034) Progress toward maturity of DOE 
methods for evaluating environmental and waste management 
samples. Cosby, W.C. (ed.) (and others); Goheen, S.C.; McCul- 
loch, M. Pacific Northwest Lab., Richland, WA (United States). Jul 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-940790-2: 10. annual 
waste testing and quality assurance symposium, Arlington, VA 
(United States), 11-15 Jul 1994). Order Number DE94015944. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The document DOE Methods for Evaluating Environmental and 
Waste Management Samples (DOE Methods) has been in circula- 
tion since October 1992. DOE Methods is a living document, being 
updated twice each year. It contains both sampling and analytical 
methods in support of US Department of Energy/environmental 
restoration and waste management (DOE/EM) activities. Guidance 
on how to carry out sampling and analysis activities, focusing of 
EM needs, is also included in DOE Methods. This guidance applies 
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to all aspects of sampling and analysis for EM. Methods from tradi- 
tional standard methods documents often cannot provide needed 
characterization data because of radioactivity or complexity of the 
matrix. The intent of DOE Methods is to provide an alternative 
source of methods to meet this need. Efforts are underway to ex- 
pand the use of DOE Methods throughout all DOE/EM programs. 
Copies of DOE Methods are available free of charge. The April 
1994 update of the document includes 42 methods, of which 13 
are new. In October 1994, Revision 2 of DOE Methods will be dis- 
tributed. It will include additional guidance on how to plan sampling 
and analysis activities and will also include several new methods. 
DOE Methods is supported by the Laboratory Management Divi- 
sion of DOE. It is a vehicle for transgressing new technology for 
characterization capability within the environmental restoration (ER) 
and/or waste management (WM) community. As DOE Methods 
continues to evolve, its use and application will continue to grow. 


32514 (PNL-SA-24382) Development of in situ vitrification 
for remediation of ORNL contaminated soils. Tixier, J.S. (Pacific 
Northwest Lab., Richland, WA (United States)); Spalding, B.P. Pa- 
cific Northwest Lab., Richland, WA (United States); Oak Ridge 
National Lab., TN (United States). Aug 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830 ; ACO5-840R21400. (CONF-940815—97: International 
nuclear and hazardous waste management conference, Atlanta, 
GA (United States), 14-18 Aug 1994). Order Number DE94018915. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A full-scale field treatability study of in situ vitrification (ISV) is 
underway at the Oak Ridge National Laboratory (ORNL) for the re- 
mediation of radioactive liquid waste seepage pits and trenches 
that received over one million curies of mixed fission products 
(mostly '°’Cs and Sr) during the 1950s and 1960s. The treatabil- 
ity study is being conducted on a portion of the original seepage pit 
and will support an Interim Record of Decision (IROD) for closure 
of one or more of the seven seepage pits and trenches in early fis- 
cal year (FY) 1996. Mr treatability study will establish ft technical 
performance of ISV for remediation of the contaminated soil sites. 
Melt operations at ORNL are expected to begin in early FY 1994. 
This paper presents the latest accomplishments of the project in 
preparation for the field testing. Discussion centers on the results 
of a parametric crucible melt study, a description of the site char- 
acterization efforts, and the salient features of a new hood design. 


32515 (PNL-SA-24564) In situ remediation integrated pro- 
gram: Success through teamwork. Peterson, M.E. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940815—85: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94017455. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The In Situ Remediation Integrated Program (ISR IP), managed 
under the US Department of Energy’s (DOE) Office of Technology 
Development, focuses research and development efforts on the in- 
place treatment of contaminated environmental media, such as soil 
and groundwater, and the containment of contaminants to prevent 
the contaminants from spreading through the environment. As de- 
scribed here, specific ISR IP projects are advancing the application 
of in situ technologies to the demonstration point, providing devel- 
oped technologies to customers within DOE. The ISR IP has also 
taken a lead role in assessing and supporting innovative technolo- 
gies that may have application to DOE. 


32516 (PNL-SA-24565) In situ remediation integrated pro- 
gram: Development of containment technology. Peterson, M.E. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940815—80: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94017457. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The In Situ Remediation Integrated Program (ISR IP) is support- 
ing the development of subsurface containment barrier technology 
for use in site restoration applications at contaminated sites 
throughout the US Department of Energy (DOE) complex. The 
types of subsurface barriers being developed include impermeable 
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barriers and sorbent barriers. The specific containment technology 
projects described in this paper include frozen soil barriers, flowable 
grout techniques, hydraulic and diffusion barriers, horizontal grout 
barriers, chemically enhanced barriers, and viscous liquid barriers. 


32517 (PNL-SA-24694) Vitrification and waste glass com- 
positional limits. Chapman, C.C.; Whittington, K.F.; Peters, R.D. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
1ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. (CONF-940853-6: Summer meeting of 
the American Institute of Chemical Engineers, Denver, CO (United 
States), 14-17 Aug 1994). Order Number DE94017475. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The most important issue when evaluating the suitability of a 
waste stream for vitrification is the composition of the waste. Ap- 
propriate analytical data are required to ensure that adequate 
information is available for evaluating and implementing the tech- 
nology. Although vitrification can be used to immobilize almost any 
waste stream through dilution of the waste with glass formers, it 
may be too costly for certain limiting conditions. This report pro- 
vides guidelines of these limit sand the consequent analytical 
requirements that are necessary for appropriate qualitative cost es- 
timates 


32518 (PNL-SA-24752) Treatment of simulated INEL buried 
wastes using a graphite electrode DC arc furnace. Surma, J.E. 
(Pacific Northwest Lab., Richland, WA (United States)); Lawrence, 
W.E.; Titus, C.H.; Wittle, J.K.; Hamilton, R.A.; Cohn, D.R.; Rhea, 
D.; Thomas, P.; Woskov, P.P. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940815-98: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94018912. Source: OSTI; NTIS; INIS; 
GPO Dep 

A program has been established under the auspices of the De- 
partment of Energy (DOE), Office of Technology Development 
(OTD), to develop the graphite electrode DC arc technology for the 
application of treating buried heterogenous solid wastes. A three 
way “National Laboratory-University-Industry” partnership was 
formed to develop this technology in the most timely and cost 
effective manner. This program is presently testing a newly fabri- 
cated pilot-scale DC arc furnace with associated diagnostics at the 
Plasma Fusion Center at the Massachusetts Institute of Technol- 
ogy. Initial testing in a smaller engineering scale furnace has 
established the viability of this technology for the treatment of solid 
heterogeneous wastes. Two diagnostic tools were developed under 
this program which support the evaluation of the DC arc 
technology. The diagnostics provide for both spatially resolved tem- 
perature measurements within the furnace and real time monitoring 
of the furnace metal emissions. 


32519 (PNL-SA-24790) Models for liquidus temperature of 
nuclear waste glasses. Kim, D.S.; Hrma, P.R. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940416-29: 96. annual meeting of the 
American Ceramic Society, Indianapolis, IN (United States), 24-28 
Apr 1994). Order Number DE94019192. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The liquidus temperature (T,) was measured for simulated 
glasses from Hanford high-level nuclear waste composition range. 
The data were compared with three different prediction methods: 
(1) multicomponent crystallinity constraints (used to identify compo- 
sitions with T, > 1050°C); (2) thermodynamic T, models based on 
phase equilibria (developed by The Centre for Research in Compu- 
tational Thermochemistry, Ecole Polytechnique, Montreal, Quebec, 
Canada); and (3) the Savannah River Site (SRS) model based on 
the free energy of formation of the crystalline phase. First-order T, 
models were developed for crystalline phases that precipitated in a 
sufficient number of glasses. 


32520 (PNL-SA-24849) Low temperature hydrothermal de- 
struction of organics in Hanford tank wastes. Orth, R.J.; Elmore, 
M.R.; Zacher, A.H.; Neuenschwander, G.G.; Schmidt, A.J.; Jones, 
E.O.; Hart, T.R.; Poshusta, J.C. Pacific Northwest Lab., Richland, 
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WA (United States). Aug 1994. 41p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940813—23: 208. American Chemical Society national 
meeting, Washington, DC (United States), 21-26 Aug 1994). Order 
Number DE94018720. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this work is to evaluate and develop a low 
temperature hydrothermal process (HTP) for the destruction of or- 
ganics that are present wastes temporarily stored in underground 
tanks at the Hanford Site. Organic compounds contribute to tank 
waste safety issues, such as hydrogen generation. Some organic 
compounds act as complexants, promoting the solubility of radioac- 
tive constituents such as °°Sr and 241Am, which is undesirable for 
waste pretreatment processing. HTP is thermal-chemical autoge- 
nous processing method that is typically operated between 250°C 
and 375°C and approximately 200 atm. Testing with simulated tank 
waste, containing a variety of organics has been performed. The 
distribution of strontium, cesium and bulk metals between the su- 
pernatant and solid phases as a function of the total organic 
content of the waste simulant will be presented. Test results using 
simulant will be compared with similar tests conducted using actual 
radioactive waste. 


32521 (RFP-4808) Calculations for waste characterization. 
Hemmer, R.J. EG and G Rocky Flats, Inc., Golden, CO (United 
States). Rocky Flats Plant. [1994]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
(CONF-940748-—95: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94019029. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements are the first step in the characterization of waste 
forms. The results are used to determine the types and amounts of 
radioactive material present. From this data, several characteristics 
are calculated which are used to satisfy site, Department of Energy 
(DOE), and Waste Isolation Pilot Plant (WIPP) requirements. How 
well these calculations are made becomes important to the waste 
characterization program. Several sources are available to obtain 
the required values needed to calculate these characteristics. To 
ensure consistency among all sites within the DOE complex, a 
standardized program for all necessary data needs to be estab- 
lished. The effects of several of the inconsistencies are presented 
along with a recommended list of criteria to be used. 


32522 (RFP-4832) Radioactive waste storage issues. Kunz, 
D.E. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Flats Plant. 15 Aug 1994. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90RF62349. 
Order Number DE94017813. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Colorado Christian University. 

In the United States we generate greater than 500 million tons of 
toxic waste per year which pose a threat to human health and the 
environment. Some of the most toxic of these wastes are those 
that are radioactively contaminated. This thesis explores the need 
for permanent disposal facilities to isolate radioactive waste materi- 
als that are being stored temporarily, and therefore potentially 
unsafely, at generating facilities. Because of current controversies 
involving the interstate transfer of toxic waste, more states are re- 
Stricting the flow of wastes into - their borders with the resultant 
outcome of requiring the management (storage and disposal) of 
wastes generated solely within a state’s boundary to remain there. 
The purpose of this project is to study nuclear waste storage is- 
sues and public perceptions of this important matter. Temporary 
storage at generating facilities is a cause for safety concerns and 
underscores, the need for the opening of permanent disposal sites. 
Political controversies and public concern are forcing states to look 
within their own borders to find solutions to this difficult problem. 
Permanent disposal or retrievable storage for radioactive waste 
may become a necessity in the near future in Colorado. Suitable 
areas that could support - a nuclear storage/disposal site need to 
be explored to make certain the health, safety and environment of 
our citizens now, and that of future generations, will be protected. 


32523 (SAND-93-1157) Geometric moire method of strain 
analysis with displacement discontinuities: Yucca Mountain 
Site Characterization Project. Brown, S.R. (Sandia National 
Labs., Albuquerque, NM (United States). Geomechanics Dept.); 
Hardy, R.D. Sandia National Labs., Albuquerque, NM (United 





States). Aug 1994. 57p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95001114. Source: OSTI; NTIS; INIS; GPO Dep. 

Prediction of the deformation behavior of large engineering struc- 
tures in jointed rock under a specified loading history requires the 
extensive use of numerical simulation. For example, the evaluation 
of the stability of the openings for the Exploratory Studies Facility 
and a potential repository for high-level nuclear waste at Yucca 
Mountain, Nevada will require computer codes capable of predict- 
ing slip on rock joints resulting from changes in thermal stresses. 
The testing and ultimate validation of these complex finite element 
computer codes is an important step in their development before 
their use as a design tool for an engineering structure or for the 
study of some other practical problem. While field tests may be ul- 
timately necessary, the authors propose a different and more 
thorough approach where early tests are done on a bench scale 
with easily characterized materials and geometries. For these 
bench-scale tests, the basic approach is to construct a laboratory 
specimen with a known geometry from an easily characterized ma- 
terial. Digital video imaging combined with the geometric moire 
fringe method of strain analysis is used to measure and derive the 
displacements on the sample under load. Here the authors present 
the method of acquiring and analyzing the moire data and give an 
analysis of its problems and benefits. 


32524 (SAND-—93-2365) Laboratory measurements of fric- 
tional slip on interfaces in a polycarbonate rock mass model. 
Brown, S.R. (Sandia National Labs., Albuquerque, NM (United 
States). Geomechanics Dept.). Sandia National Labs., Albu- 


querque, NM (United States). Aug 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95000709. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The evaluation of the stability of the openings for the Exploratory 
Studies Facility and a potential repository for high-level nuclear 


waste at Yucca Mountain, Nevada will require computer codes ca- 
pable of predicting slip on rock joints resulting from changes in 
thermal stresses. The geometrical method of analysis of moire 
fringe analysis was used to evaluate the magnitude and extent of 
frictional sliding in a layered polycarbonate rock mass model con- 
taining a circular hole. Slips were observed in confined zones 
around the hole and micron resolutions were obtained. Unpredicted 
and uncontrolled uniform slip of several interfaces in the model 
were observed giving considerable uncertainty in the boundary 
conditions of the model, perhaps making detailed comparison with 
numerical models impossible. 


32525 (SAND-93-2450) A formal expert judgment proce- 
dure for performance assessments of the Waste Isolation Pilot 
Plant. Trauth, K.M. (Sandia National Labs., Albuquerque, NM 
(United States)); Guzowski, R.V.; Hora, S.C. Sandia National 
Labs., Albuquerque, NM (United States). Sep 1994. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95001113. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is an experimental facility 
located in southeastern New Mexico. It has been designed to de- 
termine the feasibility of the geologic disposal of defense-generated 
transuranic waste in a deep bedded-salt formation. The WIPP was 
also designed for disposal and will operate in that capacity if ap- 
proved. The WIPP Performance Assessment Department at Sandia 
National Laboratories has been conducting analyses to assess the 
long-term performance of the WIPP. These analyses sometimes 
require the use of expert judgment. This Department has convened 
several expert-judgment panels and from that experience has 
developed an internal quality-assurance procedure to guide the for- 
mal elicitation of expert judgment. This protocol is based on the 
principles found in the decision-analysis literature. 


32526 (SAND-94-0305C) Text for Mechanical and bulk 
properties in support of ESF design issues. Price, R.H. (Sandia 
National Labs., Albuquerque, NM (United States)); Martin, R.J.; 
Boyd, P.J.; Noel, JS. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 


05 NUCLEAR FUELS 
0520 Waste Management 


DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940553-78: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94015280. Source: OSTI; NTIS; INIS; GPO Dep. 

An intensive laboratory investigation is being performed to deter- 
mine the mechanical properties of tuffs for the Yucca Mountain Site 
Characterization Project (YMP). Most recently, experiments are be- 
ing performed on tuff samples from a series of drill holes along the 
proposed alignment of the Exploratory Study Facilities (ESF) north 
ramp. Unconfined compression and indirect tension experiments 
are being performed and the results are being analyzed with the 
help of bulk property information. The results on samples from five 
of the drill holes are presented here. In general, the properties vary 
widely, but are highly dependent on the sample porosity. 


32527 (SAND—94-0348C) Construction monitoring activi- 
ties in the ESF starter tunnel. Pott, J. (Sandia National Labs., 
Albuquerque, NM (United States)); Carlisle, S. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940553—42: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
22-26 May 1994). Order Number DE94010386. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In situ design verification activities am being conducted in the 
North Ramp Starter Tunnel of the Yucca Mountain Project Ex- 
ploratory Studies Facility. These activities include: monitoring the 
peak particle velocities and evaluating the damage to the rock 
mass associated with construction blasting, assessing the rock 
mass quality surrounding the tunnel, monitoring the performance of 
the installed ground support, and monitoring the stability of the tun- 
nel. In this paper, examples of the data that have been collected 
and preliminary conclusions from the data are presented. 


32528 (SAND-94-0495C) Multipurpose storage/transport/ 
disposal packages for DOE nuclear low-level wastes: An 
emerging need and a regulatory challenge. Keane, M.P. (Dept. 
of Energy, Washington, DC (United States). Office of Transporta- 
tion, Emergency Management, and Analytical Services); Lillian, D.; 
Falci, F.P.; Sorenson, K.B.; Hohnstreiter, G.F. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (IAEA-SR-189-35; CONF-940212-5: Seminar on 
developments in radioactive waste transport, Vienna (Austria), 21- 
25 Feb 1994). Order Number DE94018888. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As the United States embarks upon a major effort to cleanup its 
nuclear defense facilities, a large quantity of low-level waste (LLW) 
will be generated. This LLW must be managed and ultimately 
placed into final disposal. Much of this waste is expected to ex- 
ceed certain limits defined in U.S. regulations (Title 10, U.S. Code 
of Federal Regulations, part 61) called Class C. The waste which 
exceeds Class C, called Greater-than-Class-C (GTCC), poses a 
major challenge to waste managers. Each GTCC waste form must 
be placed into costly geologic disposal unless separate approval is 
obtained from the United States regulator to place it into less costly 
“near-surface” land burial. Management of GTCC will also require, 
to some extent, storage and transport prior to its final disposal. A 
further LLW stream exists in the United States also stemming from 
the prior operations of United States defense facilities, viz., ra- 
dioactively contaminated and irradiated scrap metal which has 
been accumulating over the past forty years. Similarly, as cleanup, 
decontamination, and decommissioning proceeds, this contami- 
nated scrap metal inventory is expected to grow rapidly. This paper 
explores the notion of the authors that an opportunity for a syner- 
gistic solution to two difficult waste management problems may be 
available in the United States today, and perhaps may similarly be 
available in other nuclear countries as well. The possibility exists 
for fabricating packagings from contaminated scrap metal (which 
would otherwise be part of the waste inventory) and for using 
these packaging for storage, transport and disposal of GTCC in 
near-surface burial facilities without reopening or repacking. This 
approach is appealing and should lead to major safety and cost 
benefits. An examination of existing regulations with the intent to 
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propose additions, changes, or clarifications that would effectively 
and beneficially regulate such combined activity is proposed. 


32529 (SAND-94-0712C) Design verification activities in 
the Exploratory Studies Facility Starter Tunnel at Yucca Moun- 
tain. Pott, J. (Sandia National Labs., Albuquerque, NM (United 
States)); Grant, J.; Carlisle, S. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-94AL85000. 
(CONF-9406262-1: North American tunneling conference and ex- 
hibition, Denver, CO (United States), 6-9 Jun 1994). Order Number 
DE94019183. Source: OSTI; NTIS; INIS; GPO Dep. 

In situ design verification activities are being conducted in the 
North Ramp Starter Tunnel of the Yucca Mountain Project Ex- 
ploratory Studies Facility. These activities include: monitoring the 
construction blasting, evaluating the damage to the rock mass 
associated with construction, assessing the rock mass quality sur- 
rounding the tunnel, monitoring the performance of the installed 
ground support, and monitoring the stability of the tunnel. In this 
paper, examples of the data that have been collected and prelimi- 
nary conclusions from the data are presented. 


32530 (SAND—94-1370C) The effect of stratigraphic uncer- 
tainty on repository performance. Wilson, M.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Robey, T.H. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940815~71: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94015750. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One source of uncertainty in calculating radionuclide releases 
from a potential radioactive-waste at Yucca Mountain, Nevada, is 
uncertainty in the unsaturated-zone stratigraphy. Uncertainty 
stratigraphy results from sparse drillhole data; possible variations in 
stratigraphy are modeled using the geostatistical method of indica- 
tor simulation. One-dimensional stratigraphic columns are 
generated and used for calculations of groundwater flow and ra- 
dionuclide transport. There are indications of a dependence of 
release on hydrogeologic-unit thicknesses, but the resulting varia- 


tion in release is smaller than variations produced by other sources 
of uncertainty. 


32531 (SAND-94-2105) Disposal configuration options for 
future uses of greater confinement disposal at the Nevada 
Test Site. Price, L. (Science Applications International Corp., Albu- 
querque, NM (United States)). Sandia National Labs., Albuquerque, 
NM (United States). Sep 1994. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95001107. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is responsible for dispos- 
ing of a variety of radioactive and mixed wastes, some of which 
are considered special-case waste because they do not currently 
have a clear disposal option. The DOE’s Nevada Field Office con- 
tracted with Sandia National Laboratories to investigate the 
possibility of disposing of some of this special-case waste at the 
Nevada Test Site (NTS). As part of this investigation, a review of a 
near-surface and subsurface disposal options that was performed 
to develop alternative disposal configurations for special-case 
waste disposal at the NTS. The criteria for the review included (1) 
configurations appropriate for disposal at the NTS; (2) configura- 
tions for disposal of waste at least 100 ft below the ground surface; 
(3) configurations for which equipment and technology currently ex- 
ist; and (4) configurations that meet the special requirements 
imposed by the nature of special-case waste. Four options for sub- 
surface disposal of special-case waste are proposed: mined 
consolidated rock, mined alluvium, deep pits or trenches, and deep 
boreholes. Six different methods for near-surface disposal are also 
presented: earth-covered tumuli, above-grade concrete structures, 
trenches, below-grade concrete structures, shallow boreholes, and 
hydrofracture. Greater confinement disposal (GCD) in boreholes at 
least 100 ft deep, similar to that currently practiced at the GCD fa- 
cility at the Area 5 Radioactive Waste Management Site at the 
NTS, was retained as the option that met the criteria for the re- 
view. Four borehole disposal configurations are proposed with 
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engineered barriers that range from the native alluvium to a combi- 
nation of gravel and concrete. The configurations identified will be 
used for system analysis that will be performed to determine the 
disposal configurations and wastes that may be suitable candidates 
for disposal of special-case wastes at the NTS. 


32532 (SAND—94-2248C) Alternative barrier layers for sur- 
face covers in dry climates. Stormont, J.C. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9409203—1: Geo-environmental issues facing 
the Americas, Mayaguez (Puerto Rico), 20 Sep 1994). Order Num- 
ber DE94018908. Source: OSTI; NTIS; INIS; GPO Dep. 

Surface covers are one of the most widespread remediation and 
waste management options in all climates. Barrier layers to limit 
percolation through cover systems are principal features of engi- 
neered, multi-component cover designs. Conventional barrier layer 
components developed for humid climates have limitations in dry 
climates. One alternative barrier layer is a capillary barrier, which 
consists of a fine-over-coarse soil arrangement. The capacity of 
capillary barrier to laterally divert downward moving water is the 
key to their success. Another alternative is a dry barrier, in which 
atmospheric air is circulated through a coarse layer within the 
cover to remove water vapor. Incorporating a coarse layer which 
stores water for subsequent removal by air flow reduces the re- 


quirements for the air flow velocity and increases the applicability 
of the dry barrier. 


32533 (SAND-94-2275C) Application of EnviroTRADE in- 
formation system for the cleanup of the former Soviet Union 
(FSU) site at Komarom Base, Hungary. Matalucci, R.V. (Sandia 
National Labs., Albuquerque, NM (United States)); Harrington, 
M.W.; Harlan, C.P.; Kuperberg, J.M.; Biczo, I.L. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940983-3: 2. international symposium and 
exhibition on environmental contamination in Central and Eastern 
Europe, Budapest (Hungary), 20-23 Sep 1994). Order Number 
DE95000535. Source: OSTI; NTIS; INIS; GPO Dep. 

During a NATO Advanced Research Workshop (ARW) held in 
Visegrad, Hungary, June 21-23, 1994, portions of contamination 
data from the Former Soviet Union (FSU) site at Komarom, Hun- 
gary were used to demonstrate the international EnviroTRADE 
Information System as a tool to assist with the identification of alter- 
native cleanup measures for contaminated sites. The NATO ARW 
was organized and conducted by the joint Florida State University 
and the Technical University of Budapest, Center for Hungarian- 
American Environmental Research, Studies, and Exchanges 
(CHAERSE). The purpose of the workshop was to develop a strat- 
egy for the identification and selection of appropriate low-cost and 
innovative site remediation technologies and approaches for a typi- 
cal abandoned FSU site. The EnviroTRADE information system is 
a graphical, photographical, and textual environmental manage- 
ment tool under development by the U.S. Department of Energy 
(USDOE) at Sandia National Laboratories (SNL) as a part of the 
cleanup program of the nuclear weapons complex. EnviroTRADE 
provides a single, powerful, multi-purpose, multi-user, multi-media, 
and interactive computer information system for worldwide environ- 
mental restoration and waste management (ER/WM). Graphical, 
photographic, and textual data from the Komarom FSU site were 
entered into EnviroTRADE. These data were used to make com- 
parative evaluations of site characterization and remediation 
technologies that might be used to clean up primarily hydrocarbon 
contamination in the groundwater and soil. Available Hydrogeologi- 
cal and geological features, contaminated soil profiles, and 
topographical maps were included in the information profiles. 
Although EnviroTRADE is currently only partially populated (ap- 
proximately 350 technologies for cleanup are included in the 
database), the utility of the information system to evaluate possible 
options for cleanup of the Komarom site has been demonstrated. 


32534 


(SAND-—94-2304C) A pollution prevention charge- 
back system at Sandia National Laboratories, New Mexico. 


Davis, R. (Sandia National Labs., Albuquerque, NM (United 
States)); Fish, J.; Brown, C. Sandia National Labs., Albuquerque, 





NM (United States). Aug 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409204—1: 9. annual aerospace hazardous materials man- 
agement conference, Denver, CO (United States), 28 Sep 1994). 
Order Number DE94018899. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories, New Mexico (Sandia/NM) has suc- 
cessfully developed and implemented a chargeback system to fund 
the implementation of Pollution Prevention activities. In the process 
of establishing this system, many valuable lessons have been 
learned. This paper describes how the chargeback system cur- 
rently functions, the benefits and drawbacks of implementing such 
a system, and recommendations for implementing a chargeback 
system at other facilities. The initial goals in establishing a charge- 
back system were to create (1) funding for pollution prevention 
implementation, including specific pollution prevention projects; and 
(2) awareness on the part of the line organizations of the quantities 
and types of waste that they generate, thus providing them with a 
direct incentive to reduce that waste. The chargeback system in- 
puts waste generation data and then filters and sorts the data to 
serve two purposes: (1) the operation of the chargeback system; 
and (2) the detailed waste generation reporting used for assessing 
processes and identifying pollution prevention opportunities. 


32535 (SAND—94-8554C) Experimental techniques to deter- 
mine salt formation and deposition in supercritical water 
oxidation reactors. Chan, J.P.C.; LaJeunesse, C.A.; Rice, S.F. 
Sandia National Labs., Livermore, CA (United States). [1994]. 6p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9411106—1: 
Heat transfer in hazardous waste processing, Chicago, IL (United 
States), 13-18 Nov 1994). Order Number DE94016617. Source: 
OSTI; NTIS; GPO Dep. 

Supercritical Water Oxidation (SCWO) is an emerging technology 
for destroying aqueous organic waste. Feed material, containing 
organic waste at concentrations typically less than 10 wt % in wa- 
ter, is pressurized and heated to conditions above water's critical 
point where the ability of water to dissolve hydrocarbons and other 
organic chemicals is greatly enhanced. An oxidizer, is then added 
to the feed. Given adequate residence time and reaction tempera- 
ture, the SCWO process rapidly produces innocuous combustion 
products. Organic carbon and nitrogen in the feed emerge as CO. 
and No; metals, heteroatoms, and halides appear in the effluent as 
inorganic salts and acids. The oxidation of organic material con- 
taining heteroatoms, such as sulfur or phosphorous, forms acid 
anions. In the presence of metal ions, salts are formed and precipi- 
tate out of the supercritical fluid. In a tubular configured reactor, 
these salts agglomerate, adhere to the reactor wall, and eventually 
interfere by causing a flow restriction in the reactor leading to an 
increase in pressure. This rapid precipitation is due to an extreme 
drop in salt solubility that occurs as the feed stream becomes 
supercritical. To design a system that can accommodate the forma- 
tion of these salts, it is important to understand the deposition 
process quantitatively. A phenomenological model is developed in 
this paper to predict the time that reactor pressure begins to rise 
as a function of the fluid axial temperature profile and effective sol- 
ubility curve. The experimental techniques used to generate 
effective solubility curves for one salt of interest, NazSO,, are de- 
scribed, and data is generated for comparison. Good correlation 
between the model and experiment is shown. An operational 
technique is also discussed that allows the deposited salt to be re- 
dissolved in a single phase and removed from the affected portion 
of the reactor. This technique is demonstrated experimentally. 


32536 (SAND-94-8606C) Optical monitoring of the oxida- 
tion of methane in supercritical water. Steeper, R.R.; Rice, S.F. 
Sandia National Labs., Livermore, CA (United States). [1994]. 
20p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (WSS/CI94-008; CONF- 
940397-4: Wester States section of the Combustion Institute 
spring meeting, Davis, CA (United States), 21-22 Mar 1994). Order 
Number DE94016615. Source: OSTI; NTIS; GPO Dep. 
Supercritical water oxidation is an emerging technology being 
developed by many laboratories and industries for the treatment of 
hazardous wastes. It is appropriate for the destruction of a wide 
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variety of waste streams composed of up to 20% organics in wa- 
ter. Experiments were conducted in a static, high-pressure reactor 
to investigate the oxidation of methane in supercritical water. Pres- 
sures ranged from 138 to 275 bar, temperatures from 380 to 
440°C, and equivalence ratios from 0.2 to 2.0 for initial methane 
concentrations around 0.1 mole/|. In these experiments, Raman 
spectroscopy was used as an in-situ diagnostic to monitor the con- 
centrations of methane, oxygen, and carbon dioxide. Over this 
pressure range the reaction rate of methane with oxygen is unex- 
pectedly observed to decrease with increasing pressure. A 
non-linear least squares fit was performed to determine four global 
reaction rate parameters. In contrast to results from experiments at 
lower initial methane concentrations, the reaction order depen- 
dency on methane is found here to be greater than unity. This 
finding implies that the former results cannot safely extrapolate to 
concentrations around 0.1 mole/i. 


32537 (SEAB-95000302) Earning public trust and confi- 
dence: Requisites for managing radioactive wastes: Final 
report. Secretary of Energy Advisory Board, Washington, DC 
(United States). Nov 1993. 152p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95000302. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Task Force on Radioactive Waste Management was created 
in April 1991 by former Secretary James D. Watkins, who asked 
the group to analyze the critical institutional question of how the 
Department of Energy (DOE) might strengthen public trust and 
confidence in the civilian radioactive waste management program. 
The panel met eight times over a period of 27 months and heard 
formal presentations from nearly 100 representatives of state and 
local governments, non-governmental organizations, and senior 
DOE Headquarters and Field Office managers. The group also 
commissioned a variety of studies from independent experts, con- 
tracted with the National Academy of Sciences and the National 
Academy of Public Administration to hold workshops on designing 


and leading trust-evoking organizations, and carried out one survey 
of parties affected by the Department's radioactive waste manage- 
ment activities and a second one of DOE employees and 
contractors. 


32538 (SEAB-95000303) Responses to comments received 
on the draft final report of the Secretary of Energy Advisory 
Board Task Force on Radioactive Waste Management. Secre- 
tary of Energy Advisory Board, Washington, DC (United States). 
[1994]. 204p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95000303. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Task Force solicited comments on its Draft Final Report 
from a variety of sources. Letters were sent to over 400 individuals 
who had expressed interest in the interest in the Department's ra- 
dioactive waste, management programs, a notice was placed in 
the Federal Register, the morning session of the January 1993 
meeting of the full Secretary of Energy Advisory Board was given 
over to discussion of the draft, and Task Force members and staff 
presented the effort at several professional meetings. Altogether 32 
written comments were received. They are reproduced here, fol- 
lowed in each case by the Task Force’s response to specific 
suggestions made to improve the draft. (The panel did not respond 
to comments that simply reflected policy preferences or that 
praised the group’s effort.) With one exception, those specific sug- 
gestions are highlighted and given a letter designation from “A” to 
“Z". The Task Force’s responses, written in the Fall 1993, are 
labeled in a like manner. For the one exception, a comments sub- 
mitted by Judy Treichel, the Task Force’s response is printed on 
copies of her annotated pages. 


32539 (SEAB-95000304) Compilation of reports prepared 
for the Secretary of Energy Advisory Board Task Force on Ra- 
dioactive Waste Management. Secretary of Energy Advisory 
Board, Washington, DC (United States). Nov 1993. 343p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95000304. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains reports prepared for the Secretary of Energy 
Advisory Board Task Force on Radioactive Waste Management, 
from experts in the United States. The contents of the report focus 
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mainly on public opinion, and government policies as perceived by 
the public. 


32540 (UCRL-ID-115018) Underground storage tank 253- 
D1U1 Closure Plan. Mancieri, S.; Giuntoli, N. Lawrence Livermore 
National Lab., CA (United States). Sep 1993. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94017493. Source: OSTI; NTIS; GPO 
Dep. 

This report is a closure plan for a diesel fuel tank at the 
Lawrence Livermore National Laboratory. Included are maps of the 
site, work plans, and personnel information regarding training and 
qualification. 


32541 (UCRL-JC—115351) The impact of buoyant gas- 
phase flow and heterogeneity on thermo-hydrological behavior 
at Yucca Mountain. Buscheck, T.A.; Nitao, J.J. Lawrence Liver- 
more National Lab., CA (United States). Jan 1994. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940553-81: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 22-26 May 1994). Order Number DE94019050. Source: 
OSTI; NTIS; INIS; GPO Dep. 

To safety and permanently store high-level nuclear waste, the 
potential Yucca Mountain repository system must mitigate the re- 
lease and transport of radionuclides for tens of thousands of years. 
In the failure scenario of greatest concern, water would contact a 
waste package, accelerate its failure rate, and eventually transport 
radionuclides to the water table. Our analyses have demonstrated 
that the only significant source of liquid water is fracture flow from: 
(1) natural infiltration, (2) condensate drainage generated under 
boiling conditions, and (3) condensate drainage generated under 
sub-boiling conditions. The first source of liquid water arises from 
the ambient system; the second and third sources are generated 
by repository heat. Buoyant, gas-phase flow, occurring either on a 
sub-repository scale or on a mountain scale, may play an impor- 
tant role in generating the second and third sources of liquid water. 
By considering a wide range in bulk permeability of the fractured 
rock, we identify a threshold bulk permeability at which buoyant, 
gas-phase convection begins to dominate hydrological behavior. At 
10 times this threshold, convection begins to dominate thermal be- 
havior. These effects can dominate moisture movement in the 
unsaturated zone on the order of 100,000 yr. We find that the de- 
velopment of a large above-boiling zone suppresses the effects of 
buoyant vapor flow. Zones of sharply contrasting bulk permeability 
also influence condensate generation and drainage. Of particular 
concern are conditions that focus vapor flow and condensate 
drainage, which could result in persistent refluxing at the reposi- 
tory, causing water to drip onto waste packages. These effects can 
occur under both sub-boiling and boiling conditions Long-term in 
situ heater tests are required to diagnose the potential for major 
repository-heat- driven sources of fractures flow. 


32542 (UCRL-JC—115670) Real-time radiography, digital ra- 
diography, and computed tomography for nonintrusive waste 
drum characterization. Martz, H.E.; Schneberk, D.J.; Roberson, 
G.P. Lawrence Livermore National Lab., CA (United States). Jul 
1994. 48p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940216-5: Nondestructive 
assay and nondestructive examination waste chracterization con- 
ference, Pocatello, ID (United States), 14-16 Feb 1994). Order 
Number DE94016608. Source: OSTI; NTIS; INIS; GPO Dep. 

We are investigating and developing the application of x-ray non- 
destructive evaluation (NDE) and gamma-ray nondestructive assay 
(NDA) methods to nonintrusively characterize 208-liter (55-gallon) 
mixed waste drums. Mixed wastes contain both hazardous and ra- 
dioactive materials. We are investigating the use of x-ray NDE 
methods to verify the content of documented waste drums and 
determine if they can be used to identify hazardous and noncon- 
forming materials. These NDE methods are also being used to 
help waste certification and hazardous waste management person- 
nel at LLNL to verify/confirm and/or determine the contents of 
waste. The gamma-ray NDA method is used to identify the intrinsic 
radioactive source(s) and to accurately quantify its strength. The 
NDA method may also be able to identify some hazardous materi- 
als such as heavy metals. Also, we are exploring techniques to 
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combine both NDE and NDA data sets to yield the maximum infor- 
mation from these nonintrusive, waste-drum characterization 
methods. In this paper, we report an our x-ray NDE R&D activities, 
while our gamma-ray NDA activities are reported elsewhere in the 
proceedings. We have developed a data, acquisition scanner for 
x-ray NDE real-time radiography (RTR), as well as digital radiogra- 
phy transmission computed tomography (TCT) along with 
associated computational techniques for image reconstruction, 
analysis, and display. We are using this scanner and real-waste 
drums at Lawrence Livermore National Laboratory (LLNL). In this 
paper, we discuss some issues associated with x-ray imaging, de- 
scribe the design construction of an inexpensive NDE drum 
scanner, provide representative DR and TCT results of both mock- 
and real-waste drums, and end with a summary of our efforts and 
future directions. The results of these scans reveal that RTR, DR, 
and CT imaging techniques can be used in concert to provide valu- 
able information about the interior of low-level-, transuranic-, and 
mock-waste drums without, opening them. 


32543 (UCRL-JC—117306) The Mixed Waste Management 
Facility: A DOE technology demonstration project. Adamson, 
M.G.; Streit, R.D. Lawrence Livermore National Lab., CA (United 
States). May 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9404126—- 
5: Mixed waste thermal treatment symposium, Denver, CO (United 
States), 12-14 Apr 1994). Order Number DE94016545. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Mixed Waste Management Facility (MWMF) is a national 
demonstration test bed that will be used to evaluate, at pilot scale, 
emerging technologies for the effective treatment of low-level ra- 
dioactive, organic mixed wastes. The treatment technologies will be 
selected from candidates of advanced processes that have been 
sufficiently demonstrated in laboratory and bench-scale tests, and 
most closely meet suitable criteria for demonstration. The primary 
and initial goal will be to demonstrate technologies that have the 
potential to effectively treat a selection of organic-based mixed 
waste streams, currently in storage within the DOE, that list incin- 
eration as the best demonstrated available technology (BDAT). In 
future operations, the facility may also be used to demonstrate 
technology that addresses a broader range of government, univer- 
sity, medical, and industry needs. The primary objective of the 
MWNMF is to demonstrate integrated mixed-waste processing tech- 
nologies. While primary treatment processes are an essential 
component of integrated treatment trains, they are only a part of a 
fully integrated demonstration. 


32544 (UCRL-JC—117619) Multielement microelectrode ar- 
ray sensors and compact instrumentation development at 
Lawrence Livermore National Laboratory. Glass, R.S.; Balazs, 
G.B.; Ciarlo, D.R.; Hargrove, D.L. Lawrence Livermore National 
Lab., CA (United States). Aug 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9409202—2: Sensors Expo 94, Cleveland, OH (United 
States), 20-22 Sep 1994). Order Number DE94018998. Source: 
OSTI; NTIS; GPO Dep. 

The increasing emphasis on environmental issues, waste reduc- 
tion, and improved efficiency for industrial processes has spurred 
the development of new chemical sensors for field, or in-plant use. 
Specifically, sensors are needed to gauge the effectiveness of re- 
mediation efforts for sites which have become contaminated, to 
effect waste minimization, and to detect the presence of toxic, haz- 
ardous, or otherwise regulated chemicals in waste effluents, 
drinking water, and other environmental systems. In this regard, 
electrochemical sensors are particularly useful for the measure- 
ment of inorganics in aqueous systems. Electrochemical sensors 
have the attractive features of high sensitivity, low cost, small size, 
versatility of use, and are capable of stand-alone operation. This 
paper reviews our work on the development of microelectrode array 
sensors and user-friendly, compact instrumentation which we have 
developed for environmental and process control applications. 


32545 (VTT-PUB-168) Diffusion of anions and cations in 
compacted sodium bentonite. Muurinen, A. (VTT Chemical Tech- 
nology, Espoo (Finland)). Technical Research Centre of Finland, 
Espoo (Finland); Helsinki Univ. of Technology, Espoo (Finland). 





Feb 1994. 159p. Order Number DE95600682. Source: 
NTIS; INIS. 

The thesis includes also six previous publications by author. 

The thesis presents the results of studies on the diffusion mech- 
anisms of anions and cations in compacted sodium bentonite, 
which is planned to be used as a buffer material in nuclear waste 
disposal in Finland. The diffusivities and sorption factors were de- 
termined by tracer experiments. The pore volume accessible to 
chloride, here defined as effective porosity, was determined as a 
function of bentonite density and electrolyte concentration in water, 
and the Stern-Gouy double-layer model was used to explain the 
observed anion exclusion. The sorption of Cs+ and Sr*+ was stud- 
ied in loose and compacted bentonite samples as a function of the 
electrolyte concentration in solution. In order to obtain evidence of 
the diffusion of exchangeable cations, defined as surface diffusion, 
the diffusivities of Cs* and Sr**+ in compacted bentonite were stud- 
ied as a function of the sorption factor, which was varied by 
electrolyte concentration in solution. The measurements were 
performed both by a non-steady state method and by a through- 
diffusion method. (89 refs., 35 fig., 4 tab.). 


32546 (VTT-PUB—175) Diffusion in crushed rock and in 
bentonite clay. Olin, M. (VTT Chemical Technology, Espoo (Fin- 
land)). Technical Research Centre of Finland, Espoo (Finland); 
Helsinki Univ. (Finland). Dept. of Physics. Apr 1994. 100p. Order 
Number DE95602353. Source: OSTI; NTIS; INIS. 

Diffusion theories for porous media with sorption are reviewed to 
serve as a basis for considering diffusion in simple systems like 
sand of crushed rock. A Fickian diffusion and linear sorption model 
is solved both by analytical Laplance transform and Green's func- 
tion methods and by numerical methods, and then applied to 
small-scale experiments for Finnish low- and medium-level operat- 
ing waste repositories. The main properties of bentonite are 
reviewed. The hydraulic conductivity of compacted bentonite is so 
low that the major transport mechanism is diffusion. A Fickian diffu- 
sion and linear sorption model is applied to bentonite. The main 
component of bentonite, montmorillonite, has a high ion-exchange 
capacity and thus, transport in bentonite consists of interactive 
chemical and diffusion phenomena. A chemical equilibrium model, 
CHEQ, is developed for ion-exchange reactions in bentonite water 
systems. CHEQ is applied to some bentonite experiments with 
success, especially for monovalent ions. The fitted log-binding con- 
stants for sodium exchange with potassium, magnesium, and 
calcium were 0.27, 1.50, and 2.10, respectively. A coupled chemi- 
cal and diffusion model, CHEQDIFF, is developed to take account 
of diffusion in pore water, surface diffusion and ion-exchange reac- 
tions. The model is applied to the same experiments as CHEQ, 
and validation is partly successful. In the diffusion case, the above- 
mentioned values for binding constants are used. The apparent 
diffusion (both anions and cations) and surface diffusion (only for 
cations) constants used are 3.0°10-'' m2/s and 6.0°10-'2 m2/s, 
respectively, but these values are questionable, as experimental 
results good enough for fitting are not available. (orig.). (74 refs., 
27 figs., 12 tabs.). 


32547 (VTT-PUB-177) Safety analysis of disposal of spent 
nuclear fuel. Vieno, T. (VTT Energy, Espoo (Finland)). Technical 
Research Centre of Finland, Espoo (Finland). Apr 1994. 269p. Or- 
der Number DE95600683. Source: OSTI; NTIS; INIS. 

The spent fuel from the Olkiluoto NPP (TVO | and Il) is planned 
to be disposed of in a repository to be constructed at a depth of 
about 500 meters in the crystalline bedrock. The thesis is dealing 
with the safety analysis of the disposal. The main topics presented 
in the thesis are: (1) The amount of radioactive properties of the 
spent fuel, (2) The canister design and the planned disposal con- 
cept, (3) The results of the preliminary site investigations, (4) 
Discussion of the multi-barrier principle, (5) The general principles 
and methodology of the TVO-92 safety analysis, (6) Groundwater 
flow analysis, (7) Durability and behaviour of the canister, (8) Bio- 
sphere analysis and reference scenario, and (9) The sensitivity and 
uncertainty analyses. (246 refs., 75 figs., 44 tabs.). 


32548 (WHC-EP-—0125-6) Summary of radioactive solid 
waste received in the 200 Areas during calendar year 1993. 
Anderson, J.D.; Hagel, D.L. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 282p. Sponsored by USDOE, 


OSTI; 
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Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95000429. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company manages and operates the 
Hanford Site 200 Areas radioactive solid waste storage and 
disposal facilities for the US Department of Energy, Richland Oper- 
ations Office. These facilities include radioactive solid waste 
disposal sites and radioactive solid waste storage areas. This doc- 
ument summarizes the amount of radioactive materials that have 
been buried and stored in the 200 Areas radioactive solid waste 
storage and disposal facilities since startup in 1944 through calen- 
dar year 1993. This report does not include backlog waste, solid 
radioactive waste in storage or disposed of in other areas, or facili- 
ties such as the underground tank farms. Unless packaged within 
the scope of WHC-EP-0063, “Hanford Site Solid Waste Accep- 
tance Criteria,” (WHC 1988), liquid waste data are not included in 
this document. 


32549 (WHC-EP—0182-74) Tank farm surveillance and 
waste status summary report for May 1994. Hanlon, B.M. West- 
inghouse Hanford Co., Richland, WA (United States). Aug 1994. 
157p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94019038. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. This report provides data on 
each of the existing 177 large underground waste storage tanks 
and 49 smaller catch tanks and special surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is intended to meet the re- 
quirement of US Department of Energy-Richland Operations Office 
Order 5820.2A, Chapter 1, Section 3.e. (3) (DOE-RL, 1990, Ra- 
dioactive Waste Management, US Department of Energy-Richland 
Operation Office, Richland, Washington) requiring the reporting of 
waste inventories and space utilization for Hanford Tank Farm 
Tanks. 


32550 (WHC-EP-0431-Rev.1) Underground storage tank - 
Integrated Demonstration Technical Task Plan master sched- 
ule. Johnson, C.M. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1994. 69p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94019057. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides an integrated programmatic schedule 
(i.e., Master Schedule) for the U.S. Department of Energy (DOE) 
Underground Storage Tank-Integrated Demonstration (UST-ID) 
Program. It includes top-level schedule and related information for 
the DOE Office of Technology Development (EM-50) UST-ID activi- 
ties. The information is based upon the fiscal year (FY) 1994 
technical task plans (TTPS) and has been prepared as a baseline 
information resource for program participants. The Master Sched- 
ule contains Level 0 and Level 1 program schedules for the 
UST-ID Program. This document is one of a number of program- 
matic documents developed to support and manage the UST-ID 
activities. It is composed of the following sections: Program 
Overview - provides a summary background of the UST-ID 
Program. This summary addresses the mission, scope, and organi- 
zational structure of the program; Activity Description - provides a 
programmatic description of UST-ID technology development activi- 
ties and lists the key milestones for the UST-ID systems. Master 
Schedules - contains the Level 0 and Level 1 programmatic sched- 
ules for the UST-ID systems. References - lists the UST-ID 
programmatic documents used as a basis for preparing the Master 
Schedule. The appendixes contain additional details related to site- 
specific technology applications. 


32551 (WHC-EP-0730) The influence of small mammal 
burrowing activity on water storage at the Hanford Site. Lan- 
deen, D.S. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1994. 145p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95000733. Source: OSTI; NTIS; INIS; GPO Dep. 

The amount and rate at which water may penetrate a protective 
barrier and come into contact with buried radioactive waste is a 
major concern. Because burrowing animals eventually will reside 
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on the surface of any protective barrier, the effect these burrow 
systems may have on the loss or retention of water needs to be 
determined. The first section of this document summarizes the 
known literature relative to small mammals and the effects that bur- 
rowing activities have on water distribution, infiltration, and the 
overall impact of burrows on the ecosystem. Topics that are sum- 
marized include burrow air pressures, airflow, burrow humidity, 
microtopography, mounding, infiltration, climate, soil evaporation, 
and discussions of large pores relative to water distribution. The 
second section of this document provides the results of the study 
that was conducted at the Hanford Site to determine what effect 
small mammal burrows have on water storage. This Biointrusion 
task is identified in the Permanent Isolation Surface Barrier Devel- 
opment Plan in support of protective barriers. This particular animal 
intrusion task is one part of the overall animal intrusion task identi- 
fied in Animal Intrusion Test Plan. 


32552 (WHC-EP-0758) Criteria for temperature monitoring 
in ferrocyanide waste tanks at the Hanford Site. Fowler, K.D.; 
Dukelow, G.T. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1994. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95000735. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is relevant to the twenty underground waste storage 
tanks at the Hanford Site that have been identified as potentially 
containing a significant amount of ferrocyanide compounds. Tanks 
believed to contain > 1,000 gram moles of ferrocyanide have been 
classified as Watch List tanks. This report addresses temperature 
monitoring criteria for the Ferrocyanide Watch List tanks. These cri- 
teria must comply with governing regulations to ensure that safe 
continued storage of the tank wastes is not jeopardized. Tempera- 
ture monitoring is defined in this report as the routine as the 
routine continuous measurement of a waste tank temperature with 
an output that is tied to an actively interrogated information collec- 
tion system that includes an automated warning of temperature 
increases beyond the established limits. 


32553 (WHC-EP-0787) Characterization of decontamina- 
tion and decommissioning wastes expected from the major 
processing facilities in the 200 Areas. Amato, L.C. (Los Alamos 
Technical Associates, Kennewick, WA (United States)); Franklin, 
J.D.; Hyre, R.A.; Lowy, R.M.; Millar, J.S.; Pottmeyer, J.A.; Duncan, 
D.R. Westinghouse Hanford Co., Richland, WA (United States). 
Aug 1994. 560p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94019043. Source: OSTI; NTIS; INIS; GPO Dep. 

This study was intended to characterize and estimate the 
amounts of equipment and other materials that are candidates for 
removal and subsequent processing in a solid waste facility when 
the major processing and handling facilities in the 200 Areas of the 
Hanford Site are decontaminated and decommissioned. The facili- 
ties in this study were selected based on processing history and on 
the magnitude of the estimated decommissioning cost cited in the 
Surplus Facilities Program Plan; Fiscal Year 1993 (Winship and 
Hughes 1992). The facilities chosen for this study include B Plant 
(221-B), T Plant (221-T), U Plant (221-U), the Uranium Trioxide 
(UO3) Plant (224-U and 224-UA), the Reduction Oxidation (RE- 
DOX) or S Plant (202-S), the Plutonium Concentration Facility for 
B Plant (224-B), and the Concentration Facility for the Plutonium 
Finishing Plant (PFP) and REDOX (233-S). This information is re- 
quired to support planning activities for current and future solid 
waste treatment, storage, and disposal operations and facilities. 


32554 (WHC-EP-0792) Purex Plant comparison with 40 
CFR 61, subpart H, and other referenced guidelines for the 
Product Removal (PR) (296-A-1) stack. Lohrasbi, J. Westing- 
house Hanford Co., Richiand, WA (United States). Aug 1994. 62p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE95000521. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Dose calculations for atmospheric radionuclide releases from the 
Hanford Site for calendar year (CY) 1992 were performed by 
Pacific Northwest Laboratory (PNL) using the approved US Envi- 
ronmental Protection Agency (EPA) CAP-88 computer model. 
Emissions from discharge points in the Hanford Site 100, 200, 300, 
400, and 600 areas were calculated based on results of analyses 
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of continuous and periodic sampling conducted at the discharge 
points. These calculated emissions were provided for inclusion in 
the CAP-88 model by area and by individual facility for those facili- 
ties having the potential to contribute more than 10 percent of the 
Hanford Site total or to result in an impact of greater than 0.1 
mrem per year to the maximally exposed individual (MEI). Also 
included in the assessment of offsite dose modeling are the mea- 
sured radioactive emissions from all Hanford Site stacks that have 
routine monitoring performed. Record sampling systems have been 
installed on all stacks and vents that use exhaust fans to discharge 
air that potentially may carry airborne radioactivity. Estimation of 
activity from ingrowth of long-lived radioactive progeny is not in- 
cluded in the CAP-88 model; therefore, the Hanford Site GENII 
code (Napier et al. 1988) was used to supplement the CAP-88 
dose calculations. When the dose to the MEI located in the 
Ringold area was calculated, the effective dose equivalent (EDE) 
from combined Hanford Site radioactive airborne emissions was 
shown to be 3.7E-03 mrem. This value was reported in the annual 
air emission report prepared for the Hanford Site (RL 1993). 


32555 (WHC-EP-0796) Ferrocyanide Safety Program: Data 
interpretation report for tank 241-T-107 core samples. Sasaki, 
L.M.; Valenzuela, B.D. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1994. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95000459. Source: OSTI; NTIS; INIS; GPO Dep. 

Between November 1992 and March 1993, three core samples 
were obtained from tank 241-T-107. Analyses were performed on 
these core samples to support the Ferrocyanide Safety Program 
and the Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. 1994) Milestone M-10-00. This document summa- 
rizes and evaluates those analytical results that are pertinent to the 
Ferrocyanide Safety Issue. This document compares the analytical 
results with the data requirements for ferrocyanide tanks as docu- 
mented in Data Requirements of the Ferrocyanide Safety Issue 
Developed Through the Data Quality Objectives Process 
(Meacham et al. 1994) and provides an assessment of the safety 
condition of the tank. Analytes not listed in the Data Quality Objec- 
tives (DQO) document (Meacham et al. 1994) or not pertinent to 
the Ferrocyanide Safety Issue are not discussed in this report. 
Complete documentation of the analytical results can be found in 
the data package for the tank 241-T-107 cores (Svancara and Pool 
1993). A more complete evaluation of the analytical results and an 
estimate of the tank inventory will be provided in a forthcoming 
tank characterization report for tank 241-T-107. 


32556 (WHC-EP-—0803) 1994 Solid waste forecast container 
volume summary. Templeton, K.J.; Clary, J.L. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1994. 116p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95000436. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report describes a 30-year forecast of the solid waste vol- 
umes by container type. The volumes described are low-level 
mixed waste (LLMW) and transuranic/transuranic mixed (TRU/ 
TRUM) waste. These volumes and their associated container types 
will be generated or received at the US Department of Energy 
Hanford Site for storage, treatment, and disposal at Westinghouse 
Hanford Company’s Solid Waste Operations Complex (SWOC) dur- 
ing a 30-year period from FY 1994 through FY 2023. The forecast 
data for the 30-year period indicates that approximately 307,150 
m® of LLMW and TRU/TRUM waste will be managed by the 
SWOC. The main container type for this waste is 55-gallon drums, 
which will be used to ship 36% of the LLMW and TRU/TRUM 
waste. The main waste generator forecasting the use of 55-gallon 
drums is Past Practice Remediation. This waste will be generated 
by the Environmental Restoration Program during remediation of 
Hanford’s past practice sites. Although Past Practice Remediation 
is the primary generator of 55-gallon drums, most waste genera- 
tors are planning to ship some percentage of their waste in 
55-gallon drums. Long-length equipment containers (LECs) are 
forecasted to contain 32% of the LLMW and TRU/TRUM waste. 
The main waste generator forecasting the use of LECs is the 
Long-Length Equipment waste generator, which is responsible for 
retrieving contaminated long-length equipment from the tank farms. 





Boxes are forecasted to contain 21% of the waste. These contain- 
ers are primarily forecasted for use by the Environmental 
Restoration Operations-D&D of Surplus Facilities waste generator. 
This waste generator is responsible for the solid waste generated 
during decontamination and decommissioning (D&D) of the 
facilities currently on the Surplus Facilities Program Plan. The re- 
maining LLMW and TRU/TRUM waste volume is planned to be 
shipped in casks and other miscellaneous containers. 


32557 (WHC-MR-0473) Remotely controlled large con- 
tainer disposal methodology. Amir, S.J. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94019052. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Remotely Handled Large Containers (RHLC), also called drag-off 
boxes, have been used at the Hanford Site since the 1940s to dis- 
pose of large pieces of radioactively contaminated equipment. 
These containers are typically large steel-reinforced concrete 
boxes, which weigh as much as 40 tons. Because large quantities 
of high-dose waste can produce radiation levels as high as 200 
mrem/hour at 200 ft, the containers are remotely handled (either 
lifted off the railcar by crane or dragged off with a cable). Many of 
the existing containers do not meet existing structural and safety 
design criteria and some of the transportation requirements. The 
drag-off method of pulling the box off the railcar using a cable and 
a tractor is also not considered a safe operation, especially in view 
of past mishaps. 


32558 (WHC-SA-1950) Electrochemical characterization of 
grouted radioactive waste. Gu, J. (Brooklyn Coll., NY (United 
States)); Zhu, Z.; Tomkiewicz, M. Westinghouse Hanford Co., Rich- 
land, WA (United States). Nov 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-931195-5: International symposium on scientific basis for 
nuclear waste management, Boston, MA (United States), 29 Nov - 
3 dec 1993). Order Number DE95000458. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Any long-term disposal system of radioactive waste will require 
monitoring to warn against structural deterioration and leach of the 
radioactive or hazardous components into the environment. Al- 
though the existing methods, based on physical sampling and 
testing, provide a higher level of confidence in the data, it also re- 
sults in generation of secondary waste streams and increased 
exposure to radiation for workers. Therefore, it is highly desirable 
that a method be developed for remotely sensing the grout. Efforts 
are focused on the application of an array of long lasting electrodes 
that will sense the dynamic properties of ions in the grout. The ba- 
sic unit structure consists of four electrodes through which the 
authors perform a variety of measurements such as impedance, 
single frequency conductivity, electrochemical potential, cyclic 
voltammetry, etc. Grout and other cementitious materials are de- 
scribed within the general context of composite media in which 
morphology, chemistry and conductivity are interdependent. They 
describe experimental results that include time evolution over many 
months of the impedance and electrochemical potential of hydrating 
(and drying) cement composite and their attempts at interpreting 
these data in terms of conductivity and dielectric constant of the 
matrix. Along with the time evolution tests; they have performed 
the resistivity measurement during simulated deionized water flood- 
ing into the dry grout. The leach test experiment is designed to 
establish possible correlation with present quality verification meth- 
ods and standard leach test or other such accepted tests. 


32559 (WHC-SA-2292) In situ radiological characterization 
to support a test excavation at a liquid waste disposal site. 
Keele, B.D.; Bauer, R.G.; Blewett, G.R.; Troyer, G.L. Westinghouse 
Hanford Co., Richland, WA (United States). May 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-940524—-14: 8. symposium on radiation 
measurements and applications, Ann Arbor, Mi (United States), 16- 
19 May 1994). Order Number DE94016474. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An in situ radiological detection system was developed to sup- 
port a small test excavation at a liquid waste disposal site at the 
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Hanford Site in Richland, Washington. Instrumentation, calibration 
and comparisons to samples are discussed. 


32560 (WHC-SA-2305) Mitigation of the most hazardous 
tank at the Hanford Site. Reynolds, D.A. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9409215-2: 6. Emerging technologies in 
hazardous waste management, Atlanta, GA (United States), 19-21 
Sep 1994). Order Number DE95000525. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Various tanks at the Hanford Site have been declared to be unre- 
solved safety problems. This means that the tank has the potential 
to be beyond the limits covered by the current safety documenta- 
tion. Tank 241-SY-101 poses the greatest hazard. The waste stored 
in this tank has periodically released hydrogen gas which exceeds 
the lower flammable limits. A mixer pump was installed in this tank 
to stir the waste. Stirring the waste would allow the hydrogen to be 
released slowly in a controlled manner and mitigate the hazard as- 
sociated with this tank. The testing of this mixer pump is reported 
in this document. The mixer pump has been successful in control- 
ling the hydrogen concentration in the tank dome to below the 
flammable limit which has mitigated the hazardous gas releases. 


32561 (WHC-SA-2569) Conceptual design and develop- 
ment of high-activity radioactive liquid packaging (summary). 
Riley, D.L.; McCoy, J.C.; Edwards, W.S. Westinghouse Hanford 
Co., Richland, WA (United States). Aug 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9408124-9: Transportation management 
annual workshop, Rockville, MD (United States), 8-11 Aug 1994). 
Order Number DE94018154. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental remediation and disposal of US Department of 
Energy radioactive liquid waste require analytical support, charac- 
terization, process development, testing, demonstration, and 
stabilization. In support of these diverse activities, there is a need 
to transport varying quantities of Type B high-activity liquid (HAL). 
To date, except for quantities of 50 ml (1.7 0z), there has never 
been, a US, Nuclear Regulatory Commission-licensed liquid Type 
B package available to support these remediation activities. In an 
effort to develop suitable packaging for large volumes of HAL, an 
investigation into packaging alternatives that would facilitate such 
transfers is under way. In, past and present studies, a spent fuel 
shipping cask fitted with a high-integrity pressure vessel has been 
determined to be the most viable concept for large volume HAL 
shipments. One concept that was investigated utilized the Pacific 
Nuclear 125-B shipping container and has been shown to meet the 
strUctural, thermal, shielding, and criticality conditions for HAL. The 
results of these investigations are being extended to develop the 
concept into the HAL packaging system. 


32562 (WHC-SA-2575) Comprehensive baseline hazard as- 
sessments. Warren, S.B.; Amundson, T.M. Westinghouse Hanford 
Co., Richland, WA (United States). Oct 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9410175—1: National Safety Council Congress 
and exposition, San Diego, CA (United States), 23-28 Oct 1994). 
Order Number DE94016461. Source: OSTI; NTIS; GPO Dep. 
Westinghouse Hanford Company (WHC) has developed and 
implemented a cost effective/value-added program/process that as- 
sists in fulfilling key elements of the Occupational Safety and 
Health Administration's (OSHA) voluntary Protection Program 
(VPP) requirements. WHC is the prime contractor for the US De- 
partment of Energy (US DOE) at the Hanford site, located in 
Richland, Washington. The site consists of over 560 square miles, 
contains over 1100 facilities and has an employment of approxi- 
mately 18,000. WHC is currently in the application review phase for 
the US DOE equivalent of OSHA-VPP “merit” program status. The 
program involves setting up a team consisting of industrial safety 
and health (industrial hygienists) professionals, members of the 
maintenance and operations work force, and facility management. 
This team performs a workplace hazard characterization/analysis 
and then applies a risk assessment approach to prioritize observed 
and potential hazards in need of abatement. The process involves 
using checklists that serve as a guide for evaluation/inspection cri- 
teria. Forms are used to document meetings, field observations, 
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instrument calibration and performance testing. Survey maps are 
generated to document quality records of measurement results. A 
risk assessment code matrix with a keyword index was developed 
to facilitate consistency. The end product is useful in communicat- 
ing hazards to facility management, health and safety professionals, 
audit/appraisal groups, and most importantly, facility workers. 


32563 (WHC-SA-2584) Hanford site waste tank characteri- 
zation. De Lorenzo, D.S.; Simpson, B.C. Westinghouse Hanford 
Co., Richland, WA (United States). Aug 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940813-28: 208. American Chemical Society 
national meeting, Washington, DC (United States), 21-26 Aug 
1994). Order Number DE95000517. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes the on-going work in the characterization of 
the Hanford-Site high-level waste tanks. The waste in these tanks 
was produced as part of the nuclear weapons materials processing 
mission that occupied the Hanford Site for the first 40 years of its 
existence. Detailed and defensible characterization of the tank 
wastes is required to guide retrieval, pretreatment, and disposal 
technology development, to address waste stability and reactivity 
concerns, and to satisfy the compliance criteria for the various reg- 
ulatory agencies overseeing activities at the Hanford Site. The 
resulting Tank Characterization Reports fulfill these needs, as well 
as satisfy the tank waste characterization milestones in the Han- 
ford Federal Facility Agreement and Consent Order. 


32564 (WHC-SA-2640) Hanford 200 area (sanitary) waste 
water system. Danch, D.A.; Gay, A.E. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-9409213-1: Pacific NW Pollution Control 
Association conference, Spokane, WA (United States), 18-21 Sep 
1994). Order Number DE95000336. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The US Department of Energy (DOE) Hanford Site is located in 
southeastern Washington State. The Hanford Site is approximately 
1,450 sq. km (560 sq. mi) of semiarid land set aside for activities 
of the DOE. The reactor fuel processing and waste management 
facilities are located in the 200 Areas. Over the last 50 years at 
Hanford dicard of hazardous and sanitary waste water has resulted 
in billions of liters of waste water discharged to the ground. As part 
of the TPA, discharges of hazardous waste water to the ground 
and waters of Washington State are to be eliminated in 1995. Cur- 
rently sanitary waste water from the 200 Area Plateau is handled 
with on-site septic tank and subsurface disposal systems, many of 
which were constructed in the 1940s and most do not meet current 
standards. Features unique to the proposed new sanitary waste 
water handling systems include: (1) cost effective operation of the 
treatment system as evaporative lagoons with state-of-the-art liner 
systems, and (2) routing collection lines to avoid historic contami- 
nation zones. The paper focuses on the challenges met in planning 
and designing the collection system. 


32565 (WHC-SD-C018H-TP-010-Rev.1) C-018H LERF filtra- 
tion test plan: Revision 1. Moberg, T.P.; King, C.V. 
Westinghouse Hanford Co., Richland, WA (United States). 26 Aug 
1994. 89p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000456. Source: OSTI; NTIS; INIS; GPO Dep. 

The following outlines the plan to test the polymeric backwash 
filtration system at the LERF. These tests will determine if the ETF 
filter design is adequate. If the tests show that the design is 
adequate, the task will be complete. If the tests show that the tech- 
nology is inadequate, it may be necessary to perform further tests 
to qualify other candidate filtration technologies (e.g., polymeric 
tubular ultrafiltration, centrifugal ultrafiltration). The criteria to deter- 
mine the success or failure of the backwash filter will be based on 
the system’s ability to remove the bacteria and inorganic contami- 
nants from the evaporator process condensate. The tests are 


designed to qualify the design basis of the filtration technology that 
will be used in the ETF. 


32566 (WHC-SD-C018-RPT-003) 1994 Characterization re- 
port for the state approved land disposal site. Swanson, L.C. 
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Westinghouse Hanford Co., Richland, WA (United States). 19 Sep 
1994. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95001036. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results of characterization activities 
at the proposed state-approved land disposal site (SALDS); it up- 
dates the original characterization report with studies completed 
since the first characterization report. The initial characterization re- 
port discusses studies from two characterization boreholes, 
699-48-77A and 699-48-77B. This revision includes data from im- 
plementation of the Groundwater Monitoring Plan and the Aquifer 
Test Plan. The primary sources of data are two down-gradient 
groundwater monitoring wells, 699-48-77C and 699-48-77D, and 
aquifer testing of three zones in well 699-48-77C. The SALDS is 
located on the Hanford Site, approximately 183 m north of the 200 
West Area on the north side of the 200 Areas Plateau. The SALDS 
is an infiltration basin proposed for disposal of treated effluents 
from the 200 Areas of Hanford. 


32567 (WHC-SD-CP-TP-076) HGMF of 10-L_ solutions. 
Larkin, K.A. Westinghouse Hanford Co., Richland, WA (United 
States). 14 Aug 1994. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000501. Source: OSTI; NTIS; INIS; GPO Dep. 

This test plan describes the activities associated with the High 
Gradient Magnetic Filtration (HGMF) of plutonium-bearing solutions 
(10-L). The 10-L solutions were received from Argonne National 
Laboratories in 1972, are highly acidic, and are considered unsta- 
ble. The purpose of the testing is to show that HGMF is an 
applicable method of removing plutonium precipitates from solution. 
The plutonium then can be stored safely in a solid form. 


32568 (WHC-SD-CP-TP-077) Precipitation of plutonium 
from acidic solutions using magnesium oxide. Jones, S.A. 
Westinghouse Hanford Co., Richland, WA (United States). 6 Sep 
1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000514. Source: OSTI; NTIS; INIS; GPO Dep. 

Plutonium (IV) is only marginally soluble in alkaline solution. Pre- 
cipitation of plutonium using sodium or potassium hydroxide to 
neutralize acidic solutions produces a gelatinous solid that is diffi- 
cult to filter and an endpoint that is difficult to control. If the pH of 
the solution is too high, additional species precipitate producing an 
increased volume of solids separated. The use of magnesium ox- 
ide as a reagent has advantages. It is added as a solid (volume of 
liquid waste produced is minimized), the pH is self-limiting (pH 
does not exceed about 8.5), and the solids precipitated are more 
granular (larger particle size) than those produced using KOH or 
NaOH. Following precipitation, the raffinate is expected to meet 
criteria for disposal to tank farms. The solid will be heated in a fur- 
nace to dry it and convert any hydroxide salts to the oxide form. 
The material will be cooled in a desiccator. The material is ex- 
pected to meet vault storage criteria. 


32569 (WHC-SD-CP-TP-078) Test plan for demonstrating 
plutonium extraction from 10-L solutions using ElChrom ex- 
traction chromatographic resins. Barney, G.S. Westinghouse 
Hanford Co., Richland, WA (United States). 15 Aug 1994. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95000524. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Corrosive plutonium solutions stored in 10-L containers at the 
Plutonium Finishing Plant must be treated to convert the plutonium 
to a safe, solid form for storage and to remove the americium so 
that radiation exposure can be reduced. Extraction chromato- 
graphic resins will be tested for separating plutonium from these 
solutions in the laboratory. Separation parameters will be devel- 
oped during the testing for large scale processing of the 10-L 
solutions and solutions of similar composition. Use of chromato- 
graphic resins will allow plutonium separation with minimum of 
chemical addition to the feed and without the need for plutonium 
valence adjustment. The separated plutonium will be calcined to 
plutonium oxide by direct solution calcination. 


32570 (WHC-SD-EN-RA-009) Qualitative risk assessment 
for the 100-KR-1 source operable unit. Naiknimbalkar, N.M. 





Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
143p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE94019341. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 100-KR-1 operable unit is located within the 100 Area of the 
Hanford Site. The 100 Area of the Hanford Site was included on 
the US Environmental Protection Agency's (EPA's) National Priori- 
ties List (NPL) under the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA). This report 
provides the qualitative risk assessments for the high priority waste 
sites associated with this operable unit. The application of the 
HPPS at the 100-KR-1 operable unit is discussed in detail in the 
Remedial Investigation/Feasibility Study Work Plan for the 100-KR- 
1 Operable Unit (DOE-RL 1992). 


32571 (WHC-SD-EN-RD-010) Regulatory analysis for the 
use of underground barriers at the Hanford Site tank farms. 
Hampsten, K.L. Westinghouse Hanford Co., Richland, WA (United 
States). 12 Aug 1994. 62p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95000447. Source: OSTI; NTIS; INIS; GPO Dep. 
Sixty-seven of the single-shell tanks at the Hanford Site, Rich- 
land, Washington, are assumed to have leaked in the past. Some 
of the waste retrieval options being considered, such as past- 
practice sluicing (a process that uses hot water to dislodge waste 
for subsequent removal by pumping), have the potential for increas- 
ing releases of dangerous waste from these tanks. Underground 
barrier systems are being evaluated as a method to mitigate re- 
leases of tank waste to the soil and groundwater that may occur 
during retrieval activities. The following underground barrier system 
options are among those being evaluated to determine whether 
their construction at the Single-Shell Tank Farms is viable. (1) A 
desiccant barrier would be created by circulating air through the 
subsurface soil to lower and then maintain the water saturation be- 
low the levels required for liquids to flow. (2) An injected materials 
barrier would be created by injecting materials such as grout or sil- 
ica into the subsurface soils to form a barrier around and under a 
given tank or tank farm. (3) A cryogenic barrier would be created 
by freezing subsurface soils in the vicinity of a tank or tank farm. 
An analysis is provided of the major regulatory requirements that 
may impact full scale construction and operation of an underground 
barrier system and a discussion of factors that should be consid- 
ered throughout the barrier selection process, irrespective of the 
type of underground barrier system being considered. However, 
specific barrier systems will be identified when a given regulation 
will have significant impact on a particular type of barrier technol- 
ogy. Appendix A provides a matrix of requirements applicable to 
construction and operation of an underground barrier system. 


32572 (WHC-SD-EN-TI}-204) Ground-penetrating radar in- 
vestigations conducted in the 100 areas, Hanford Site: Fiscal 
Year 1992. Bergstrom, K.A. Westinghouse Hanford Co., Richland, 
WA (United States). [1994]. 70p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95000988. Source: OSTI; NTIS; INIS; GPO Dep. 

During Fiscal Year 1992, the Geophysics Group conducted forty- 
five Ground-Penetrating Radar (GPR) surveys in the 100 Areas 
(Figure 1) - Objectives for the investigations varied, from locating 
cribs, trenches and septic systems to helping site boreholes. The 
results of each investigation were delivered to clients in the form of 
a map that summarized the interpretation of a given site. No formal 
reports were prepared. The purpose of this document is to show 
where and why each of the surveys was conducted. The data and 
interpretation of each survey are available by contacting the West- 
inghouse Hanford Company, Geophysics Group. A map showing 
the location and basic parameters of each survey can be found in 
the Appendices of this report. 


32573 (WHC-SD-EN-T}285) Geophysical investigation of 
trench 4, Burial Ground 218-W-4C, 200 west area. Kiesler, J.P. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94019010. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This report contains the results of a geophysical investigation 
conducted to characterize Trench 4, located in Burial Ground 218- 
W-4C, 200 West Area. Trench 4 is where transuranic (TRU) waste 
is stored. The primary objective of these geophysical investigations 
was to determine the outer edges of the trench/modules and select 
locations for plate-bearing tests. The test locations are to be 5 to 8 
ft. beyond the edges of the trench. Secondary objectives include 
differentiating between the different types of waste containers 
within a given trench, determining the amount of soil cover over 
the waste containers, and to locate the module boundaries. 
Ground-penetrating radar (GPR) and electromagnetic induction 
(EMI) were the methods selected for this investigation. 


32574 (WHC-SD-ER3641-ATP—002-Rev.2) Electrical inter- 
lock acceptance test procedure for 244-U. Koch, M.R.; Wiggins, 
D.D. Westinghouse Hanford Co., Richland, WA (United States). 13 
Sep 1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000345. Source: OSTI; NTIS; GPO Dep. 

The attached procedure provides the steps necessary to accep- 
tance test the 244U DCRT electrical interlocks system. 


32575 (WHC-SD-SQA-CSA-20373) CSER 94-09: Implica- 
tions of the heat anomaly in Tank 106-C to criticality safety. 
Rogers, C.A. Westinghouse Hanford Co., Richland, WA (United 
States). [1994]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95001304. Source: OSTI; NTIS; INIS; GPO Dep. 

Water is periodically added to Tank C-106 to cool its waste. In 
March 1994 addition of water was temporarily discontinued to de- 
termine if the tank could be adequately cooled at a lower water 
level. Following an addition of water, a temperature fluctuation was 
observed on one of the thermocouple trees. This Criticality Safety 
Evaluation Report (CSER) explains why the anomalous tempera- 
ture measurements could not have been caused by nuclear 
criticality. Waste in Tank C-106 was discharged from processing fa- 
cilities under controls designed to ensure that the contents of the 
tank would remain well subcritical under all credible conditions. The 
observed temperature profile does not fit the profile expected from 
a criticality event. In addition, there has been no indication of any 
significant increase in the rate of water evaporation. 


32576 (WHC-SD-W026-CSRS—001) Waste Receiving and 
Processing Facility Module 1 Data Management System Soft- 
ware Requirements Specification. Brann, E.C. Il. Westinghouse 
Hanford Co., Richland, WA (United States). 9 Sep 1994. 312p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000802. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document provides the software requirements for Waste 
Receiving and Processing (WRAP) Module 1 Data Management 
System (DMS). The DMS is one of the plant computer systems for 
the new WRAP 1 facility (Project W-026). The DMS will collect, 
store and report data required to certify the low level waste (LLW) 
and transuranic (TRU) waste items processed at WRAP 1 as ac- 
ceptable for shipment, storage, or disposal. 


32577 (WHC-SD-W026-CSWD-001) WRAP module 1 DMS/ 
PCS interface definition document. Weidert, J.R. Westinghouse 
Hanford Co., Richland, WA (United States). 30 Aug 1994. 176p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000441. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document has been developed to define the computer soft- 
ware interfaces between Waste Receiving & Processing Module 1 
(WRAP 1) computer systems. The interfaces include those data in- 
terfaces which exist between the Plant Control System (PCS) and 
Data Management System (DMS), between the DMS and Non- 
Destructive Assay (NDA) equipment, and between the DMS and 
Boxed Waste Assay System (BWAS) equipment. In addition to the 
data interfaces between the various WRAP computer systems; 
there are also a number of control functions between WRAP 1 
equipment. These control function interfaces have been specified 
in WRAP Construction specification 13462 and the associated 
equipment specifications. The PCS vendor has been listed in the 
equipment specifications as the responsible party for establishing 
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the final control system interface between the PCS and 
Non-Destructive Examination (NDE) Equipment, the PCS and Non- 
Destructive Assay (NDA) Equipment, and the PCS and BWAS 
equipment. The primary interface requirements between these sys- 
tems are addressed in Specification Sections 13462, 13532, 
13533, 13026, 13537, and 13538. Additional requirements may be 
found in other specification sections such as the Automatic Stacker 
Retriever System (AS/RS) Technical Specification 14520 and the 
WRAP 1 Data Management System Software Requirements Speci- 
fication. 


32578 (WHC-SD-W059-FRD-001-Rev.1) Functions and re- 
quirements, B Plant canyon ventilation upgrade: Revision 1. 
Roege, P.E. Westinghouse Hanford Co., Richland, WA (United 
States). 18 Aug 1994. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95000338. Source: OSTI; NTIS; GPO Dep. 

This document outlines the essential functions and requirements 
to be included in the design of the proposed B Plant canyon ex- 
haust system upgrade. The project will provide a new exhaust air 
fitter system and isolate the old filters from the airstream. 


32579 (WHC-SD-W236B-SOW-001) Statement of work for 
architect-engineer services, initial pretreatment module. Sowa, 
K.B. Westinghouse Hanford Co., Richland, WA (United States). 15 
Sep 1994. 108p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000801. Source: OSTI; NTIS; INIS; GPO Dep. 

This Statement of Work describes the Architect-Engineer services 
to be provided by Raytheon/BNFL in providing a conceptual design 
(Contract TGW-SVV-063869) for the Initial Pretreatment Module 
(IPM), Project W-236B, at the Hanford site, Richland, Washington. 
The IPM Project, a radiochemical process facility, will be designed 
and constructed for an initial phase of waste pretreatment, which 
will be for the removal of cesium from supernatant wastes to pro- 
duce a Low-level waste (LLW) stream to a vitrification facility. The 
design shall also accommodate side streams of High-Level Waste 
(HLW) fractions that will be directed to suitable, existing storage 
tanks where they will be recombined with an additional high-activity 
waste fraction generated from pretreatment of the tank waste 
sludges and solids. This combined high-activity waste fraction will 
be immobilized as glass and disposed in a geological repository. 


32580 (WHC-SD-W296-SAD-001) Environmental Restora- 
tion Disposal Facility (Project W-296) Safety Assessment. 
Armstrong, D.L. Westinghouse Hanford Co., Richland, WA (United 
States). Aug 1994. 259p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94018509. Source: OSTI; NTIS; INIS; GPO Dep. 

This Safety Assessment is based on information derived from 
the Conceptual Design Report for the Environmental Restoration 
Disposal Facility (DOE/RL 1994) and ancillary documentation de- 
veloped during the conceptual design phase of Project W-296. The 
Safety Assessment has been prepared to support the Solid Waste 
Burial Ground Interim Safety Basis document. The purpose of the 
Safety Assessment is to provide an evaluation of the design to 
determine if the process, as proposed, will comply with US Depart- 
ment of Energy (DOE) Limits for radioactive and hazardous 
material exposures and be acceptable from an overall health and 
safety standpoint. The evaluation considered affects on the worker, 
onsite personnel, the public, and the environment. 


32581 (WHC-SD-W320-PMP-001-Rev.2) Project manage- 
ment plan for Project W-320, Tank 241-C-106  sluicing: 
Revision 2. Phillips, D.R. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1994. 251p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95001310. Source: OSTI; NTIS; INIS; GPO Dep. 

A major mission of the US Department of Energy (DOE) is the 
permanent disposal of Hanford Site defense wastes by utilizing 
safe, environmentally acceptable, and cost-effective disposal meth- 
ods that meet applicable regulations. The Tank Waste Remediation 
System (TWRS) Program was established at the Hanford Site to 
manage and control activities specific to the remediation of safety 
watch list tanks, including high-heat-producing tanks, and for the 
ultimate characterization, retrieval, pretreatment, and disposal of 
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the low- and high-level fractions of the tank waste. Project W-320, 
Tank 241-C-106 Sluicing, provides the methodology, equipment, 
utilities, and facilities necessary for retrieving the high-heat waste 
from single-shell tank (SST) 24-C-106. Project W-320 is a fiscal 
year (FY) 1993 expense-funded major project, and has a design 
life of 2 years. Retrieval of the waste in tank 241-C-106 will be ac- 
complished through mobilization of the sludge into a pumpable 
slurry using past-practice sluicing. The waste is then transferred 
directly to a double-shell tank for interim storage, subsequent pre- 
treatment, and eventual disposal. A detailed description of the 
management organization and responsibilities of all participants is 
presented in this document. 


32582 (WHC-SD-W320-TIS—001) Qualification test for the 
flexible receiver. Keller, C.M. Westinghouse Hanford Co., Rich- 
land, WA (United States). 19 Sep 1994. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95001037. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document provides the test plan and procedures to certify 
and design verify the 42 inch and 4-6 inch Flexible Receiver (FR) 
is a safety class 3 system. Verification of the design will be han- 
died in two parts. The first part will be to show that it meets design 
requirements set forth by documents and the second part will per- 
form test(s) to verify its operational aspects. To qualify the design 
of the FR systems for field use this test will demonstrate environ- 
mentally safe removal of a Tank Farm pump mock-up from a Tank 
Farm riser mock-up. Testing will also demonstrate the performance 
of supporting equipment. The FR and the Secondary Bagging (SB) 
equipment shall be tested to verify successful operation of the 
equipment to the following criteria: The FR can be placed on a 
riser and connections made to the supporting equipment; The FR 
bag can accept equipment and be successfully sealed; The SB 
system encases the seal of the primary FR bag; The flexible 
bag(s) do not tear and maintain integrity during the entire test; The 
FR control system operates in the fail safe forced sequence mode; 
The FR control system will operate in the manual override mode 
(out of sequence operations); The CCTV Video system monitors 
and records the removal of the test item; The spray wash system 
operates without leaks and effectively provides coverage; The item 
being removed can be reinserted to a depth of 8 feet and the bag 
reinstalled onto the vertical bag supports; and The system prohibits 
momentary mechanical fluctuations due to the application of sys- 
tem power, including power interruptions. 


32583 (WHC-SD-W402-CR-001-Rev.1) Design criteria tank 
farm storage and staging facility: Revision 1. Lott, D.T. West- 
inghouse Hanford Co., Richland, WA (United States). 1 Sep 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000351. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Tank Farms Operations must store/stage material and equipment 
until work packages are ready to work. Consumable materials are 
also required to be stored for routine and emergency work. Connex 
boxes and open storage is currently used for much of the storage 
because of the limited space at 272AW and 272WA. Safety issues 
based on poor housekeeping and material deteriorating due to 
weather damage has resulted from this inadequate storage space. 
It has been determined that a storage building in close proximity to 
the Tank Farm work force would be cost effective. Project W-402 
and W-413 will provide a storage/staging area in 200 East and 
West Areas by the construction of two new storage facilities. The 
new facilities will be used by Operations, Maintenance and Materi- 
als groups to adequately store material and equipment. These 
projects will also furnish electrical services to the facilities for light- 
ing and HVAC. Fire Protection shall be extended to the 200 East 
facility from 272AW if necessary. 


32584 (WHC-SD-WM-ANAL-014) S Tank Farm SL-119 
saltwell piping fallure analysis report. Carlos, W.C. Westing- 
house Hanford Co., Richland, WA (United States). 5 Aug 1994. 
77p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94018156. Source: 
OSTI; NTIS; INIS; GPO Dep. 

On January 24, 1992, while pressure testing saltwell line SL-119 
in the 241-S Tank Farm, water was observed spraying out of heat 





trace enclosure. The SL-115, SL-116, SN-215, and SN-216 saltwell 
lines also recently failed pressure testing because of leaks. This 
study documents the pertinent facts about the SL-119 line and dis- 
cusses the cause of the failures. The inspection of the SL-119 
failure revealed two through-the-wall holes in the top center of the 
pipeline. The inspection also strongly suggests that the heat trac- 
ing system is directly responsible for causing the SL-119 failure. 
Poor design of the heat tracing system allowed water to enter, con- 
dense, and collect in the electric metallic tubing (EMT) carbon steel 
conduits. Water flowed to the bottom of the elbow of the conduit 
and corroded out the elbow. The design also allowed drifting 
desert sand to enter into the conduit and fall to the bottom (elbow) 
of the conduit. The sand became wet and aided in the corrosion of 
the elbow of the conduit. After the EMT conduits corroded though, 
the water dripped from the corroded ends of the EMT conduits 
onto the top of the saltwell pipe, corroding the two holes into the 
top of the line. If the heat tracing hot splice box had not allowed 
moisture to enter the EMT conduits, the saltwell piping would not 
have corroded and caused SL-119 to fail. 


32585 (WHC-SD-WM-ATP-096) Standard-C hydrogen moni- 
toring system acceptance test procedure. Schneider, T.C. 
Westinghouse Hanford Co., Richland, WA (United States). 2 Sep 
1994. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94019006. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary function of the standard-C hydrogen monitoring sys- 
tem (SHMS) is to monitor specifically for hydrogen in the waste 
tank atmosphere which may also contain (but not be limited to) un- 
known quantities of air, nitrous oxide, ammonia, water vapor, 
carbon dioxide, carbon monoxide, and other gaseous constituents. 
The SHMS will consist of hydrogen specific monitors, a grab 
sampler to collect samples for laboratory analysis, a gas chromato- 
graph, and the gas sample collection system necessary to support 
the operation of the instrumentation. This system will be located in 
a cabinet placed at the tank of interest. The purpose of this docu- 
ment is to demonstrate that the SHMS is constructed as intended 
by design. 


32586 (WHC-SD-WM-ATP-097) MIT validation probe accep- 
tance test procedure. Escamilla, S.A. Westinghouse Hanford Co., 
Richland, WA (United States). 23 Aug 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95001162. Source: OSTI; NTIS; 
GPO Dep. 

As part of the Multi-Functional instrument Trees (MITs) a Valida- 
tion Probe is being fabricated by Los Alamos National Laboratories 
(LANL). The Validation Probe assembly is equipped with a Winch, 
depth counter, and a Resistance Temperature Detector (RTD) 
which will render a means for verifying the temperature readings of 
which will render a means for verifying the temperature readings of 
the MIT thermocouples. The purpose of this Acceptance Test Pro- 
cedure (ATP) is to provide verification that the Validation Probe 
functions properly and accordingly to LANL design and specifica- 
tion. This ATP will be used for all Validation Probes procured from 
LANL. The ATP consists of a receiving inspection, RTD ambient 
temperature; RTD electrical failure, RTD insulation resistance, and 
accurate depth counter operation inspections. The Validation Probe 
is composed of an intank probe, a cable and winching system, and 
a riser extension (probe guide) which bolts onto the MIT. The vali- 
dation’s thermal sensor is an RTD that is housed in a 0.062 inch 
diameter, magnesium oxide fill, 316 stainless steel tube. The 
sheath configuration provides a means for spring loading the sen- 
sor firmly against the validation tube’s inner wall. A 45 pound 
cylindrical body is connected above the sheath and is used as a 
force to lower the probe into the tank. This cylindrical body also 
provides the means to interconnect both electrically and mechani- 
cally to the winch system which lowers the probe to a specified 
location within the validation tube located in the tank. 


32587 (WHC-SD-WM-ATP-098) GMS/DACS interface accep- 
tance test procedure. Zuehlke, A.C. Westinghouse Hanford Co., 
Richland, WA (United States). 14 Sep 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000680. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The readiness of the Data Acquisition and Control System 
(DACS) to provide monitoring of existing, and newly installed, in- 
strumentation associated with the SY-101 tank Gas Monitoring 
Systems will be systematically evaluated by performance of this 
procedure. All new alarms will be verified to function at the re- 
quired setpoints. The change of /O Drop 17 to /O Drop 13 will be 
checked to verify that all associated alarms and screen displays 
are correct. All new or changed Control Screens which provide op- 
erator interface with the Gas Monitoring Systems readouts during 
operations will be verified to be adequate and correct. The DACS, 
which is housed in a trailer located just outside of the north fence 
at the SY tank farm, receives input signals from a variety of sen- 
sors located in and around the SY-101 tank. These sensors 
provide information such as: tank vapor space and ventilation sys- 
tem Hz concentration; tank waste temperature; tank pressure; 
waste density; operating pump parameters such as speed, flow, ro- 
tational position, discharge pressure, and internal temperature; 
strain (for major equipment); and waste level. The output of these 
sensors is conditioned and transmitted to the DACS computers 
where these signals are displayed, recorded, and monitored for 
out-of-specification conditions. If abnormal conditions are detected, 
then, in certain situations, the DACS automatically generates 
alarms and causes the system to abort pump operations. The por- 
tions of the system to be tested include: new RGAS5 gas monitor; 
existing gas chromatographs; FTIR; B&K (Photo) NH3 equipment; 
any new or changed Genesis screens; and /O Drop 13. 


32588 (WHC-SD-WM-ATP—102) Acceptance test plan for 
the Waste Information Control System. Fiynn, D.F. Westing- 
house Hanford Co., Richland, WA (United States). 14 Sep 1994. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95001045. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the acceptance test plan for the WICS 
system. The Westinghouse Hanford Company (WHC) Hazardous 
Material Control Group (HMC) of the 222-S Laboratory has re- 
quested the development of a system to help resolve many of the 
difficulties associated with tracking and data collection of contain- 
ers and drums of waste. This system has been identified as Waste 
information and Control System (WICS). The request for develop- 
ing and implementing WICS has been made to the Automation and 
Simulation Engineering Group (ASE). 


32589 (WHC-SD-WM-ATR-089) In situ viscometer instru- 
ment acceptance test report. Pearce, K.L. Westinghouse Hanford 
Co., Richland, WA (United States). 24 Aug 1994. 56p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94018507. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents the results of the acceptance test for 
the mechanical and electrical features (not specifically addressed 
by the software ATP) of the viscometer instrument. This document 
and the ATP satisfy the requirements in EP-4.1, “Design Verifica- 
tion Requirements.” The selected mode of design verification is 
qualification testing. The testing described in this document verifies 
that the mechanical and electrical features are operating as de- 
signed and that the unit is ready for field service. 


32590 (WHC-SD-WM-CM-008) Configuration management 
plan for waste tank farms and the 242-A evaporator of tank 
waste remediation system. Laney, T. Westinghouse Hanford Co., 
Richland, WA (United States). 30 Aug 1994. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000504. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The configuration management architecture presented in this 
Configuration Management Plan is based on the functional model 
established by DOE-STD-1073-93, “Guide for Operational Configu- 
ration Management Program.” The DOE Standard defines the 
configuration management program by the five basic program 
elements of “program management,” “design requirements,” “docu- 
ment control,” “change control,” and “assessments,” and the two 
adjunct recovery programs of “design reconstitution,” and “material 
condition and aging management.” The CM model of five elements 
and two adjunct programs strengthen the necessary technical and 
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administrative control to establish and maintain a consistent techni- 
cal relationship among the requirements, physical configuration, 
and documentation. Although the DOE Standard was originally de- 
veloped for the operational phase of nuclear facilities, this plan has 
the flexibility to be adapted and applied to all life-cycle phases of 
both nuclear and non-nuclear facilities. The configuration manage- 
ment criteria presented in this plan endorses the DOE Standard 
and has been tailored specifically to address the technical relation- 
ship of requirements, physical configuration, and documentation 
during the full life cycle of the Waste Tank Farms and 242-A Evap- 
orator of Tank Waste Remediation System. 


32591 (WHC-SD-WM-CM-011) Hanford Site waste tank 
farm facilities design reconstitution program plan. Vollert, F.R. 
Westinghouse Hanford Co., Richland, WA (United States). 6 Sep 
1994. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94019005. Source: OSTI; NTIS; INIS; GPO Dep. 

Throughout the commercial nuclear industry the lack of design 
reconstitution programs prior to the mid 1980’s has resulted in 
inadequate documentation to support operating facilities configura- 
tion changes or safety evaluations. As a result, many utilities have 
completed or have ongoing design reconstitution programs and 
have discovered that without sufficient pre-planning their program 
can be potentially very expensive and may result in end-products 
inconsistent with the facility needs or expectations. A design recon- 
stitution program plan is developed here for the Hanford waste 
tank farms facility as a consequence of the DOE Standard on op- 
erational configuration management. This design reconstitution 
plan provides for the recovery or regeneration of design require- 
ments and basis, the compilation of Design Information 
Summaries, and a methodology to disposition items open for re- 
generation that were discovered during the development of Design 
Information Summaries. Implementation of this plan will culminate 
in an end-product of about 30 Design Information Summary docu- 
ments. These documents will be developed to identify tank farms 
facility design requirements and design bases and thereby capture 
the technical baselines of the facility. This plan identifies the 
methodology necessary to systematically recover documents that 
are sources of design input information, and to evaluate and dispo- 
sition open items or regeneration items discovered during the 
development of the Design Information Summaries or during the 
verification and validation processes. These development activities 
will be govemed and implemented by three procedures and a 
guide that are to be developed as an outgrowth of this plan. 


32592 (WHC-SD-WM-CR-057) Criteria for core sampling 
bit temperature monitor. Francis, P.M. Westinghouse Hanford 
Co., Richland, WA (United States). Aug 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95001309. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A temperature monitoring device needs to be developed for the 
tank core sampling trucks. It will provide an additional indication of 
safe drill bit temperatures and give the operator a better feel for 
the effects of changing drill settings. This document defines the 
criteria for the bit monitoring system, including performance re- 
quirements, information on the core sampling system, and other 
conditions that may be encountered. 


32593 (WHC-SD-WM-CSD-004) Criteria for cesium cap- 
sules to be shipped as special form radioactive material. 
Lundeen, J.E. Westinghouse Hanford Co., Richland, WA (United 
States). [1994]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95001300. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to compile all the documentation 
which defines the criteria for Waste Encapsulation and Storage Fa- 
cility (WESF) cesium capsules at the IOTECH facility and Applied 
Radiant Energy Corporation (ARECO) to be shipped as special 
form radioactive material in the Beneficial Uses Shipping System 
(BUSS) Cask. The capsules were originally approved as special 
form in 1975, but in 1988 the integrity of the capsules came into 
question. WHC developed the Pre-shipment Acceptance Test Crite- 
ria for capsules to meet in order to be shipped as special form 
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material. The Department of Energy approved the criteria and di- 
rected WHC to ship the capsules at IOTECH and ARECO meeting 
this criteria to WHC as special form material. 


32594 (WHC-SD-WM-DA-135) 241-U-701 new compressor 
building and instrument air piping analyses. Huang, F.H. West- 
inghouse Hanford Co., Richland, WA (United States). 25 Aug 1994. 
235p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95001231. 
Source: OSTI; NTIS; GPO Dep. 

Building anchorage analysis is performed to qualify the design of 
the new compressor building foundation given in the ECN “241-U- 
701 New Compressor Building.” Recommendations for some 
changes in the ECN are made accordingly. Calculations show that 
the 6-in.-slab is capable of supporting the pipe supports, and that 
the building foundation, air compressor and dryer anchorage, and 
electric rack are adequate structurally. Analysis also shows that the 
instrument air piping and pipe supports for the compressed air sys- 
tem meet the applicable code requirements and are acceptable. 
The building is for the U-Farm instrument air systems. 


32595 (WHC-SD-WM-DA-161) Structural analysis of multi- 
port riser 5A installation on tank 241SY101. Strehlow, J.P. 
Westinghouse Hanford Co., Richland, WA (United States). 16 Sep 
1994. 380p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95001044. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank 101-SY multiport riser assembly in the 241-SY-101 
waste tank will replace the existing 42 inch riser with four smaller 
ports. Each smaller port can be used independently to access the 
tank interior with equipment and instruments needed to mitigate the 
concentration of hydrogen in the tank. This document provides a 
design report on the structural evaluation of the multiport riser as- 
sembly as well as its anchorage. The multiport riser assembly is a 
steel structure installed directly above the 42-inch riser and sealed 
at the existing riser flange. The assembly is structurally supported 
by the concrete pad placed around the 42 inch riser. The multiport 
riser assembly will provide two 8-inch penetrations, one 12-inch 
penetration and one 24-inch penetration. Each penetration will 
have a shielding plate. These penetrations will be used to insert 
equipment such as a sonic probe into the tank. In addition to nor- 
mal loads, non-reactor Safety Class 1 structures, systems and 
components are to withstand the effects of extreme environmental 
loads including Design Basis Earthquake (DBE), Design Basis 
Wind (DBW), Design Basis Flood, Volcanic Eruptions and other ab- 
normal loads considered on a case by case basis. Non-reactor 
Safety Class 2, 3 and 4 structures, systems and components are 
those that are not Safety Class 1 and are respectively specified as 
onsite safety related, occupational safety related and non-safety re- 
lated items. The 241-SY-101 tank is considered as a non-reactor 
Safety Class 1 structure. The multiport riser assembly is consid- 
ered as a non-reactor Safety Class 2 structure since it serves to 
contain the radioactive and toxic materials under normal operating 
conditions. However, the pressure relief doors provided on the as- 
sembly are considered as Safety Class 1 structures. 


32596 (WHC-SD-WM-DA-169) Design analysis supporting 
101-SY Riser 3A Spraywand Adapter and Lifting Yoke Design. 
Shaw, S.W. Westinghouse Hanford Co., Richland, WA (United 
States). 12 Sep 1994. 43p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000983. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the results of stress and radiological 


analysis performed in support of the Riser 3A Spraywand Adapter 
and Lifting Yoke. 


32597 (WHC-SD-WM-DP-088) Results from annual testing 
of ARECO cesium capsules from 1990-1994. Lundeen, J.E. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000993. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to compile the results of the cesium 
capsule inspections and testing at the Applied Radiant Energy Cor- 
poration (ARECO) facility in Lynchburg, VA, performed in 1990, 
1991, 1992, 1993, and 1994. The 25 cesium capsules at the 





ARECO facility were visually identified and clunk tested. A Go/No 
Go gauge test was required for capsules failing the clunk test. A vi- 
sual inspection of capsules was required for the initial testing 


(1990). All 25 capsules passed the inspections and testing each 
year. 


32598 (WHC-SD-WM-ER-359) Tank characterization report 
for Double-Shell Tank 241-AP-103. DeLorenzo, D.S. (Los Alamos 
Technical Associates, Inc., Kennewick, WA (United States)); Di- 
Censo, A.T.; Amato, L.C.; Franklin, J.D.; Lambie, R.W.; Simpson, 
B.C. Westinghouse Hanford Co., Richland, WA (United States). Jul 
1994. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000534. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the characterization information and in- 
terprets the data for Double-Shell Tank AP-103. The results of the 
analyses have been compared to the dangerous waste codes in 
the Washington Dangerous Waste Regulations (WAC 173-303). 
This assessment was conducted by comparing tank analyses 
against dangerous waste characteristics (D waste codes) and 
against state waste codes. It did not include checking tank analy- 
ses against U, P, F, or K waste codes since application of these 
codes is dependent on the source of the waste and not on particu- 
lar constituent concentrations. The results indicate that the waste in 
this tank is adequately described in the Dangerous Waste Permit 
Application for the Double-Shell Tank System. 


32599 (WHC-SD-WM-ER-361) Tank characterization report 
for Double-Shell Tank 241-AP-106. DeLorenzo, D.S. (Los Alamos 
Technical Associates, Inc., Kennewick, WA (United States)); Di- 
Censo, A.T.; Amato, L.C.; Stephens, R.H.; Hiller, D.B.; Simpson, 
B.C.; Welsh, T.L. Westinghouse Hanford Co., Richland, WA 
(United States); Los Alamos Technical Associates, Kennewick, WA 
(United States). Aug 1994. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 


Number DE95000526. Source: OSTI; NTIS; INIS; GPO Dep. 
This document provides the characterization information and in- 
terprets the data for Double-Shell Tank AP-106. 


32600 (WHC-SD-WM-ER-362) Tank characterization report 
for doubie-shell Tank 241-AP-107. DeLorenzo, D.S. (Los Alamos 
Technical Associates, Kennewick, WA (United States)); Simpson, 
B.C. Westinghouse Hanford Co., Richland, WA (United States). 6 
Sep 1994. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95001227. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this tank characterization report is to describe and 
characterize the waste in Double-Shell Tank 241-AP-107 based on 
information gathered from various sources. This report summarizes 
the available information regarding the waste in Tank 241-AP-107, 
and arranges it in a useful format for making management and 
technical decisions concerning this particular waste tank. In addi- 
tion, conclusion and recommendations based on safety and further 
characterization needs are given. Specific objectives reached by 
the sampling and characterization of the waste in Tank 241-AP-107 
are: Contribute toward the fulfillment of the Hanford Federal Facil- 
ity Agreement and Consent Order (Tri-Party Agreement) Milestone 
M-44-05 concerning the characterization of Hanford Site high-level 
radioactive waste tanks; Complete safety screening of the contents 
of Tank 241-AP-107 to meet the characterization requirements of 
the Defense Nuclear Facilities Safety board (DNFSB) Recommen- 
dation 93-5; and Provide tank waste characterization to the Tank 
Waste Remediation System (TWRS) Program Elements in accor- 
dance with the TWRS Tank Waste Analysis Plan. 


32601 (WHC-SD-WM-ER-367) Tank characterization report 
for Single-Shell Tank 241-C-110. Amato, L.C. (Los Alamos Tech- 
nical Associates, Inc., Kennewick, WA (United States)); Nuttall, 
G.L.; Johnson, K.W.; Lambie, R.W.; DiCenso, A.T.; Schreiber, 
R.D.; Simpson, B.C. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1994. 138p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95000466. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the characterization information and in- 
terprets the data for Single-Shell Tank C-110. 
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32602 (WHC-SD-WM-ES-290-Rev.2) Chemical compatibility 
of tank wastes in 241-C-106, 241-AY-101, and 241-AY-102. 
Sederburg, J.P. Westinghouse Hanford Co., Richland, WA (United 
States). 3 Aug 1994. 109p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE95001232. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the chemical compatibility of waste types 
within tanks 241-C-106, 241-AY-101, and 241-AY-102. This infor- 
mation was compiled to facilitate the transfer of tank C-106 waste 
to tank AY-102 utilizing supernatant from AY-101 as the sluicing 
medium. This document justifies that no chemical compatibility 
safety issues currently understood, or theorized from thermody- 


namic modeling, will result from the intended sluice transfer 
operation. 


32603 (WHC-SD-WM-ES-—303) Concept study: Use of grout 
vaults for disposal of long-length contaminated equipment. 
Clem, D.K. Westinghouse Hanford Co., Richland, WA (United 
States). 21 Sep 1994. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000984. Source: OSTI; NTIS; INIS; GPO Dep. 

Study considers the potential for use of grout vaults for disposal 
of untreated long length equipment removed from waste tanks. 
Looks at ways to access vaults, material handling, regulatory as- 
pects, and advantages and disadvantages of vault disposal. 


32604 (WHC-SD-WM-ES-318) Sample _ storage/disposal 
study. Valenzuela, B.D. Westinghouse Hanford Co., Richland, WA 
(United States). 29 Sep 1994. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95001371. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive waste from defense operations has accumulated at 
the Hanford Site’s underground waste tanks since the late 1940's. 
Each tank must be analyzed to determine whether it presents any 
harm to the workers at the Hanford Site, the public or the environ- 
ment. Analyses of the waste aids in the decision making process in 
preparation of future tank waste stabilization procedures. Charac- 
terization of the 177 waste tanks on the Hanford Site will produce 
a large amount of archived material. This also brings up concerns 
as to how the excess waste tank sample material from 325 and 
222-S Analytical Laboratories will be handled. Methods to archive 
and/or dispose of the waste have been implemented into the 222-S 
and 325 Laboratory procedures. As the amount of waste character- 
ized from laboratory analysis grows, an examination of whether the 
waste disposal system will be able to compensate for this increase 
in the amount of waste needs to be examined. Therefore, the need 
to find the safest, most economically sound method of waste stor- 
age/disposal is important. 


32605 (WHC-SD-WM-ETP-113) Engineering task plan for 
tank farm ventilation strategy document preparation and main- 
tenance. VanderZanden, M.D. Westinghouse Hanford Co., 
Richland, WA (United States). 19 Sep 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000716. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Active and passive systems provide ventilation for single shell 
tanks (SST), double shell tanks (DST), and doubly contained re- 
ceiver tanks (DCRT). The systems perform or contribute to one or 
more of the following functions: maintain structural integrity (pre- 
vent overpressurization), confinement, cooling, vapor and gas 
removal, and leak detection. For certain tanks, ventilation also re- 
moves particles, in addition to vapors, to permit visual observation 
of the tank inner walls and waste surface. The function(s) per- 
formed are dependent on tank construction, watchlist classification, 
and tank contents. The function(s) should be maintained to support 
the TWRS mission. The tank farm mission is expected to extend to 
2028, based on Tri-Party Agreement (TPA) milestone, M-50-00, for 
completion of waste pretreatment. Many systems are currently be- 
yond service life expectations and continued operation will result in 
decreased reliability and increased maintenance. Therefore, the 
systems must be replaced or upgraded to ensure adequate reliabil- 
ity. Ventilation system upgrades are included in a capital Project 
W-314, Tank Farm Restoration and Safe Operations. The ventila- 
tion upgrades are expected to be completed by June 2002. The 
new ventilation systems will satisfy the required function(s) of the 
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tanks and/or tank farms. However, interim component upgrades 
may be required to guarantee reliability of systems until the capital 
project is completed. Some upgrades originally identified in the 
project might more suitably be provided with non-project resources. 


32606 (WHC-SD-WM-EV-073) Waste analysis plan for 222- 
S dangerous and mixed waste storage area. Warwick, G.J. 
Westinghouse Hanford Co., Richland, WA (United States). 30 Aug 
1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DES5000505. Source: OSTI; NTIS; INIS; GPO Dep. 

The 222-S Laboratory Complex, in the southeast corner of the 
200 West Area, consists of the 222-S Laboratory, the 222-SA 
Standards Laboratory, and several ancillary facilities. Currently, 
222-S Laboratory activities are in supporting efforts to characterize 
the waste stored in the 200 Areas single shell and double shell 
tanks. Besides this work, the laboratory also provides analytical 
services for waste-management processing plants, Tank Farms, B 
Plant, 242-A Evaporator Facility, Plutonium-Uranium Extraction 
Plant, Plutonium Finishing Plant, Uranium-Oxide Plant, Waste En- 
capsulation Storage Facility, environmental monitoring and 
surveillance programs, and activities involving essential materials 
and research and development. One part of the 222-SA Laboratory 
prepares nonradioactive standards for the 200 Area laboratories. 
The other section of the laboratory is used for cold (nonradioactive) 
process development work and standards preparation. The 219-S 
Waste Handling Facility has three storage tanks in which liquid 
acid waste from 222-S can be received, stored temporarily, and 
neutralized. From this facility, neutralized waste, containing ra- 
dionuclides, is transferred to the Tank Farms. A 700-gallon 
sodium-hydroxide supply tank is also located in this facility. This 
plan provides the methods used to meet the acceptance criteria re- 
quired by the 204-AR Waste Receiving Facility. 


32607 (WHC-SD-WM-OMM-011) Void Fraction Instrument 


operation and maintenance manual. Borgonovi, G.; Stokes, T.I.; 
Pearce, K.L.; Martin, J.D.; Gimera, M.; Graves, D.B. Westinghouse 


Hanford Co., Richland, WA (United States). Sep 1994. 43p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95000799. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Operations and Maintenance Manual (O&MM) addresses 
riser installation, equipment and personnel hazards, operating in- 
structions, calibration, maintenance, removal, and other pertinent 
information necessary to safely operate and store the Void Fraction 
Instrument. Final decontamination and decommissioning of the 
Void Fraction Instrument are not covered in this document. 


32608 (WHC-SD-WM-OTP-151) Operability test procedure 
for 241-U compressed air system and heat pump. Freeman, 
R.D. Westinghouse Hanford Co., Richland, WA (United States). 31 
Aug 1994. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000503. Source: OSTI; NTIS; INIS; GPO Dep. 

The 241-U-701 compressed air system supplies instrument qual- 
ity compressed air to Tank Farm 241-U. The supply piping to the 
241-U Tank Farm is not included in the modification. Modifications 
to the 241-U-701 compressed air system include installation of a 
15 HP Reciprocating Air Compressor, Ingersoll-Rand Model 
1O0T3NLM-E15; an air dryer, Hankinson, Model DH-45; and miscel- 
laneous system equipment and piping (valves, filters, etc.) to meet 
the design. A newly installed heat pump allows the compressor to 
operate within an enclosed relatively dust free atmosphere and 
keeps the compressor room within a standard acceptable tempera- 
ture range, which makes possible efficient compressor operation, 
reduces maintenance, and maximizes compressor operating life. 
This document is an Operability Test Procedure (OTP) which will 
further verify (in addition to the Acceptance Test Procedure) that 
the 241-U-701 compressed air system and heat pump operate 
within their intended design parameters. The activities defined in 
this OTP will be performed to ensure the performance of the new 
compressed air system will be adequate, reliable and efficient. 
Completion of this OTP and sign off of the OTP Acceptance of 
Test Results is necessary for turnover of the compressed air sys- 
tem from Engineering to Operations. 
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32609 (WHC-SD-WM-OTP-—158) Acceptance/operational 
test procedure 101-SY tank camera purge system and in tank 
color camera video imaging system. Werry, S.M. Westinghouse 
Hanford Co., Richland, WA (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95000344. Source: OSTI; 
NTIS; GPO Dep. 

This Acceptance/Operational Test Procedure will document the 
satisfactory operation of the 101-SY color camera purge control 
system and color camera video imaging system. 


32610 (WHC-SD-WM-OTP-159) Acceptance/operational 
test procedure 101-AW tank camera purge system and 101-AW 
video camera system. Castleberry, J.L. Westinghouse Hanford 
Co., Richland, WA (United States). 19 Sep 1994. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000717. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This procedure will document the satisfactory operation of the 
101-AW Tank Camera Purge System (CPS) and the 101-AW Video 
Camera System. The safety interlock which shuts down all the 
electronics inside the 101-AW vapor space, during loss of purge 
pressure, will be in place and tested to ensure reliable perfor- 
mance. This procedure is separated into four sections. Section 6.1 
is performed in the 306 building prior to delivery to the 200 East 
Tank Farms and involves leak checking all fittings on the 101-AW 
Purge Panel for leakage using a Snoop solution and resolving the 
leakage. Section 7.1 verifies that PR-1, the regulator which main- 
tains a positive pressure within the volume (cameras and 
pneumatic lines), is properly set. In addition the green light (PRES- 
SURIZED) (located on the Purge Control Panel) is verified to turn 
on above 10 in. w.g. and after the time delay (TDR) has timed out. 
Section 7.2 verifies that the purge cycle functions properly, the red 
light (PURGE ON) comes on, and that the correct flowrate is ob- 
tained to meet the requirements of the National Fire Protection 
Association. Section 7.3 verifies that the pan and tilt, camera, as- 
sociated controls and components operate correctly. This section 
also verifies that the safety interlock system operates correctly dur- 
ing loss of purge pressure. During the loss of purge operation the 
illumination of the amber light (PURGE FAILED) will be verified. 


32611 (WHC-SD-WM-PCP-009) Process control plan for 
242-A Evaporator Campaign 94-2. Le, E.Q. Westinghouse Han- 
ford Co., Richland, WA (United States). 1 Sep 1994. 144p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000341. Source: 
OSTI; NTIS; INIS; GPO Dep. 

242-A Evaporator Campaign 94-2 will process approximately 
3.42 million gallons of dilute waste from tanks 101-AP, 107-AP, 
108AP, 102-AW, and 106-AW. The process control plant describes 
activities which will occur during Campaign 94-2. This document 
also addresses compliance with the tank farm waste compatibility 
program, the 242-A radiological source term, the criticality preven- 
tion specifications, and effluent discharge limits. 


32612 (WHC-SD-WM-PLN-076) Low-level waste program 
technical strategy. Bledsoe, K.W. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95000516. Source: OSTI; NTIS; INIS; GPO Dep. 

The Low-Level Waste Technical Strategy document describes 
the mechanisms which the Low-Level Waste Program Office plans 
to implement to achieve its mission. The mission is to manage the 
receipt, immobilization, packaging, storage/disposal and RCRA clo- 
sure (of the site) of the low-level Hanford waste (pretreated tank 
wastes) in an environmentally sound, safe and cost-effective man- 
ner. The primary objective of the TWRS Low-level waste Program 
office is to vitrify the LLW fraction of the tank waste and dispose of 
it onsite. 


32613 (WHC-SD-WM-SARR-028) Solid waste burial 
grounds interim safety analysis. Saito, G.H. Westinghouse Han- 
ford Co., Richland, WA (United States). [1994]. 452p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000438. Source: OSTI; NTIS; 
INIS; GPO Dep. 





This Interim Safety Analysis document supports the authorization 
basis for the interim operation and restrictions on interim operations 
for the near-surface land disposal of solid waste in the Solid Waste 
Burial Grounds. The Solid Waste Burial Grounds Interim Safety Ba- 
sis supports the upgrade progress for the safety analysis report and 
the technical safety requirements for the operations in the Solid 
Waste Burial Grounds. Accident safety analysis scenarios have 
been analyzed based on the significant events identified in the pre- 
liminary hazards analysis. The interim safety analysis provides an 
evaluation of the operations in the Soiid Waste Burial Grounds to 
determine if the radiological and hazardous material exposures will 
be acceptable from an overall health and safety standpoint to the 
worker, the onsite personnel, the public, and the environment. 


32614 (WHC-SD-WM-SDD-—045) System design description 
for SY-101 hydrogen mitigation test project data acquisition 
and control system (DACS-1). Truitt, R.W. (Westinghouse Han- 
ford Co., Richland, WA (United States)); Pounds, T.S.; Smith, S.O. 
Westinghouse Hanford Co., Richland, WA (United States). 24 Aug 
1994. 101p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018436. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the hardware subsystems of the data 
acquisition and control system (DACS) used in mitigation tests con- 
ducted on waste tank SY-101 at the Hanford Nuclear Reservation. 
The system was designed and implemented by Los Alamos Na- 
tional Laboratory (LANL) and supplied to Westinghouse Hanford 
Company (WHC). The mitigation testing uses a pump immersed in 
the waste tank, directed at certain angles and operated at different 
speeds and time durations. The SY-101 tank has experienced re- 
current periodic gas releases of hydrogen, nitrous oxide, ammonia, 
and (recently discovered) methane. The hydrogen gas represents a 
danger, as some of the releases are in amounts above the lower 
flammability limit (LFL). These large gas releases must be miti- 
gated. Several instruments have been added to the tank to monitor 
the gas compositions, the tank level, the tank temperature, and 
other parameters. A mixer pump has been developed to stir the 
tank waste to cause the gases to be released at a slow rate. It is 
the function of the DACS to monitor those instruments and to con- 
trol the mixer pump in a safe manner. During FY93 and FY94 the 
mixer pump was installed with associated testing operations sup- 
port equipment and a mitigation test project plan was implemented. 
These activities successfully demonstrated the mixer pump's ability 
to mitigate the SY-101 tank hydrogen gas hazard. 


32615 (WHC-SD-WM-SWD-033) Solid Waste Information 
and Tracking System (SWITS) data change request log. McKay, 
R.B. Westinghouse Hanford Co., Richland, WA (United States). 18 
Aug 1994. 145p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018465. Source: OSTI; NTIS; GPO Dep. 

The Data Change Request (DCR) log is designed to promote 
data integrity within the Solid Waste Information and Tracking Sys- 
tem (SWITS). It achieves this function by providing a record of all 
data changes performed on the database. This document contains 
records of those data changes from March 91 through June 94. 
The DCR log is also a supplement to an electronic database — the 
DCR Tracking System, which provides an electronic record of all 
data changes preformed on the SWITS database. The records 
found in this document are Data Change Request forms. These 
forms are required for SWITS users who wish to request data 
changes in the database. The procedure formalizing this policy did 
not go into effect until September 1, 1994; therefore, some records 
created before that date may be incomplete. 


32616 (WHC-SD-WM-TC—062) Test Procedure - pumping 
system for caustic addition project. Leshikar, G.A. Westing- 
house Hanford Co., Richland, WA (United States). [1994]. 61p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95000463. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This test procedure provides the requirements for sub-system 
testing and integrated operational testing of the submersible mixer 
pump and caustic addition equipment by WHC and Kaiser person- 
nel at the Rotating Equipment Shop run-in pit (Bldg. 272E). 
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32617 (WHC-SD-WN-TI-591) Maximum surface level and 
temperature histories for Hanford waste tanks. Flanagan, B.D.; 
Ha, N.D.; Huisingh, J.S. Westinghouse Hanford Co., Richland, WA 
(United States). 2 Sep 1994. 467p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95000461. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive defense waste resulting from the chemical process- 
ing of spent nuclear fuel has been accumulating at the Hanford 
Site since 1944. This waste is stored in underground waste-storage 
tanks. The Hanford Site Tank Farm Facilities Interim Safety Basis 
(ISB) provides a ready reference to the safety envelope for appli- 
cable tank farm facilities and installations. During preparation of the 
ISB, tank structural integrity concerns were identified as a key ele- 
ment in defining the safety envelope. These concerns, along with 
several deficiencies in the technical bases associated with the 
structural integrity issues and the corresponding operational limits/ 
controls specified for conduct of normal tank farm operations are 
documented in the ISB. Consequently, a plan was initiated to 
upgrade the safety envelope technical bases by conducting Accel- 
erated Safety Analyses-Phase 1 (ASA-Phase 1) sensitivity studies 
and additional structural evaluations. The purpose of this report is 
to facilitate the ASA-Phase 1 studies and future analyses of the 
single-shell tanks (SSTs) and double-shell tanks (DSTs) by compil- 
ing a quantitative summary of some of the past operating 
conditions the tanks have experienced during their existence. This 
report documents the available summaries of recorded maximum 
surface levels and maximum waste temperatures and references 
other sources for more specific data. 


32618 (WHC-SD-WM-TI-646) Bounding flow and transport 
analysis of proposed 105A mock-up tank tracer test. Piepho, 
M.G. Westinghouse Hanford Co., Richland, WA (United States). 
Aug 1994. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94019009. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this bounding analysis was to determine bound- 
ing estimates of salt concentrations in the aquifer below the 
salt-tracer plume test at the 105A mockup-tank site near the inac- 
tive Semi-Works Plant in the 200 East Area. The objective was to 
calculate the bounding salt concentrations and compare them to 
the appropriate maximum contamination level (MCL) allowed by 
state law, which for sodium chloride is 415 mg/l as a secondary 
standard. The tracer test is part of the Electrical-Resistance To- 
mography (ERT) demonstration, which will provide an effective 
method of detecting tank leaks if it is shown to be successful. The 
basic idea of ERT method is that the electrical resistance in the 
soils will change enough to be detected when water with salts infil- 
trate the soils, even if a high-conductance metal tank is just above 
the leak. The 105A mockup tank did not have an impermeable bot- 
tom and was open at the top until the time of the test. It was 
assumed, at the time of the tracer test or shortly afterwards, that 
an impermeable bottom (concrete) would be placed at the bottom 
of the tank, but still remain open at the top. Hence, in this analysis, 
no artificial recharge is produced due to water running off a tank 
top, since no top is assumed. The conceptual model is discussed 
in Section 2.0 with the mathematical and numerical models briefly 
discussed in Section 3.0. The main results are given in Section 4.0 
with the conclusions drawn in Section 5.0. These calculations were 
made before the tracer test. A similar set of calculations will be 
performed after the tracer test assuming more details concerning 
leak location and soil properties are available. The tracer test could 
be used to validate or confirm the modeling methodology/capability 
of plumes in the vadose zone at the Hanford site. 


32619 (WHC-SD-WM-TI-650) Statistical characterization re- 
port for single-shell tank 241-T-111. Cromar, R.D.; Wilmarth, 
S.R. Westinghouse Hanford Co., Richland, WA (United States). 20 
Sep 1994. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000674. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the results of the statistical analysis of data 
from two core samples obtained from single-shell tank 241-T-111 
(T-111). Section 2.0 contains a description of the core samples and 
the chemical analyses performed on the core samples. Section 3.0 
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contains mean concentration estimates and associated 95% confi- 
dence intervals (Cis) on the mean for each of the analytes found in 
the core samples from T-111. Section 4.0 contains estimates of the 
spatial variability (variability between cores) and estimates of the 
analytical variability from the core composite data. Two types of 
analytical variability were estimated from the core composite data: 
(1) sample composite variability (variability between composite 
samples within the same core) and (2) analytical measurement 
variability (variability between the primary and duplicate analyses 
within each core composite sample). Estimates of the analytical 
measurement variability were used as the reference value to test 
the significance of the spatial and sample composite variability. 
Spatial variability was significantly different from zero for 39 out of 
85 analytes. The sample composite variance was significantly dif- 
ferent from zero for (a different) 39 out of the 85 analytes. 


32620 (WHC-SD-WN-TI-653) Statistical characterization re- 
port for single-shell tank 241-T-105. Cromar, R.D.; Wilmarth, 
S.R. Westinghouse Hanford Co., Richland, WA (United States). 20 
Sep 1994. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000675. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the results of the statistical analysis of data 
from the solid material found in the first segment of two core sam- 
ples obtained from single-shell tank 241-T-105 (T-105). Section 2.0 
contains a description of the core samples and the chemical analy- 
ses done on the core samples. Section 3.0 contains mean 
concentration estimates and associated 95% confidence intervals 
(Cis) on the mean for each of the analytes in T-105. Section 4.0 
contains estimates of the spatial variability (variability between 
cores) and estimates of the analytical variability. Estimates of the 
analytical measurement variability were used as the reference 
value to test the significance of the spatial variability. The spatial 
variability was significantly different from zero for 49 out of 71 ana- 
lytes in T-105. 


32621 (WHC-SD-WM-TP-164) Liquid Effluent Monitoring 
Information System (LEMIS) test plans release 1.1. Adams, R.T. 
Westinghouse Hanford Co., Richland, WA (United States). 8 Sep 
1994. 393p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC06-87RL10930. Order Number 
DE95000353. Source: OSTI; NTIS; INIS; GPO Dep. 

The Liquid Effluent Monitoring Information System (LEMIS) is be- 
ing developed as the organized information repository facility in 
support of the liquid effluent monitoring requirements of the Tri- 
Party Agreement. It is necessary to provide an automated 
repository into which the results from liquid effluent sampling will 
be placed. This repository must provide for effective retention, re- 
view, and retrieval of selected sample data by authorized persons 
and organizations. This System Architecture document is the 
aggregation of the DMR P+ methodology project management de- 
liverables. Together they represent a description of the project and 
its plan through four Releases, corresponding to the definition and 
prioritization of requirements defined by the user. 


32622 (WHC-SD-WM-TP-227) Tank 241-AX-102 tank char- 
acterization plan. Carpenter, B.C. Westinghouse Hanford Co., 
Richland, WA (United States). 26 Aug 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000523. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
WHC 222-S Laboratory, and PNL 325 Analytical Chemistry Labora- 
tory. The scope of this plan is to provide guidance for the sampling 
and analysis of auger samples from tank 241-AX-102. 


32623 (WHC-SD-WM-TP-—243) Tank 241-AX-104 tank char- 
acterization plan. Sathyanarayana, P. Westinghouse Hanford Co., 
Richland, WA (United States). 26 Aug 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000464. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
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WHC 222-S Laboratory, and PNL 325 Analytical Chemistry Labora- 
tory. The scope of this plan is to provide guidance for the sampling 
and analysis of auger samples from tank 241-AX-104. 


32624 (WHC-SD-WM-TP-247) Tank 241-A-104 tank charac- 
terization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001305. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
WHC 222-S Laboratory, and PNL 325 Analytical Chemistry Labora- 
tory. The scope of this plan is to provide guidance for the sampling 
and analysis of auger samples from tank 241-A-104. This Tank 
Characterization Plan will identify characterization objectives 
pertaining to sample collection, hot cell sample isolation, and labo- 
ratory analytical evaluation and reporting requirements in addition 
to reporting the current contents and status of the tank as pro- 
jected from historical information. 


32625 (WHC-SD-WM-TP-267) Test plan for Enraf Series 
854 level gauge wire testing. Barnes, G.A. Westinghouse Han- 
ford Co., Richland, WA (United States). 15 Sep 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000432. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An Enraf Series 854 level gauge was installed on tank 241-S- 
106 during the first week of June 1994. On August 11, 1994, the 
gauge’s stainless steel measuring wire broke. After examination 
and laboratory analysis, it was determined that the wire broke due 
to severe chloride ion corrosion. It is suspected that the chloride 
ion contamination came from the radiation induced breakdown of 
the polyvinyl chloride (PVC) riser liner. It is well documented that 
the breakdown of PVC due to radiation produces chloride contain- 
ing compounds. This document provides a qualification test plan to 
remove and have analyzed the wire in all of the Enraf Series 854 
that have been installed to date. These tests will confirm the pres- 
ence or absence of chloride ions in the PVC liners and/or on the 
Enraf measuring wires installed in the tanks. This test will involve 
removing the 316 stainless steel wire drums from all of the existing 
Enraf Series 854 level gauges that have been installed. New 316 
stainless steel wire drums shall be installed into the gauges and 
the gauges will be placed back into service. The wire that is re- 
moved from the gauges shall be sent to the 222-S Lab or the 
Pacific Northwest Laboratory (PNL) for analysis. Additional wire re- 
placements will occur at intervals as determined necessary by the 
results of the laboratory analyses. 


32626 (WHC-SD-WM-TPI-017) Instructions for 104-SX liq- 
uid level measurement field tests. Webb, R.H. Westinghouse 
Hanford Co., Richland, WA (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000457. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document provides detailed instructions for field testing a 
suggested solution of inserting a liner inside the 104-SX failed Lig- 
uid Observation Well to gain access for making temporary Liquid 
Level Measurement until a permanent solution has been provided. 


32627 (WHC-SD-WM-TPP-052) UO3 deactivation end point 
criteria. Stefanski, L.D. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 131p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000736. Source: OSTI; NTIS; INIS; GPO Dep. 

The UO, Deactivation End Point Criteria are necessary to facili- 
tate the transfer of the UO, Facility from the Office of Facility 
Transition and Management (EM-60) to the office of Environmental 
Restoration (EM-40). The criteria were derived from a logical pro- 
cess for determining end points for the systems and spaces at the 
UOs3, Facility based on the objectives, tasks, and expected future 
uses pertinent to that system or space. Furthermore, the estab- 
lished criteria meets the intent and supports the draft guidance for 
acceptance criteria prepared by EM-40, “U.S. Department of En- 
ergy office of Environmental Restoration (EM-40) Decontamination 
and Decommissioning Guidance Document (Draft).” For the UO3 
Facility, the overall objective of deactivation is to achieve a safe, 





stable and environmentally sound condition, suitable for an ex- 
tended period, as quickly and economically as possible. Once 
deactivated, the facility is kept in its stable condition by means of a 
methodical surveillance and maintenance (S&M) program, pending 
ultimate decontamination and decommissioning (D&D). Deactiva- 
tion work involves a range of tasks, such as removal of hazardous 
material, elimination or shielding of radiation fields, partial decon- 
tamination to permit access for inspection, installation of monitors 
and alarms, etc. it is important that the end point of each of these 
tasks be established clearly and in advance, for the following rea- 
sons: (1) End points must be such that the central element of the 
deactivation objective - to achieve stability - is unquestionably 
achieved. (2) Much of the deactivation work involves worker expo- 
sure to radiation or dangerous materials. This can be minimized by 
avoiding unnecessary work. (3) Each task is, in effect, competing 
for resources with other deactivation tasks and other facilities. By 
assuring that each task is appropriately bounded, DOE’s overall re- 
sources can be used most fully and effectively. 


32628 (WHC-SD-WM-TRP-105-Rev.5) TMACS Test Proce- 
dure TP001: Alarm Management. Scanian, P.K. Westinghouse 
Hanford Co., Richland, WA (United States). 31 May 1994. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000533. Source: 
OSTI; NTIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS Alarm management func- 
tions. 


32629 (WHC-SD-WM-TRP-105-Rev.6) TMACS test proce- 
dure TP0O1: Alarm management: Revision 6. Scanian, P.K. 
Westinghouse Hanford Co., Richland, WA (United States). 1 Sep 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000352. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addresses the Alarm Management require- 
ments of the TMACS. The features to be tested are: real-time 
alarming on high and low level and discrete alarms, equipment 
alarms, dead-band filtering, alarm display color coding, alarm ac- 
knowledgement, and alarm logging. 


32630 (WHC-SD-WM-TRP-106-Rev.5) TMACS Test Proce- 
dure TP002: Trending. Scanian, P.K. Westinghouse Hanford Co., 
Richland, WA (United States). 31 May 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000454. Source: OSTI; NTIS; 
GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS Trending functions. 


32631 (WHC-SD-WM-TRP-106-Rev.6) TMACS Test Proce- 
dure TP002: Trending. Scanian, P.K. Westinghouse Hanford Co., 
Richland, WA (United States). 29 Aug 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE95000337. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS Trending functions. 


32632 


(WHC-SD-WM-TRP-107-Rev.5) TMACS test proce- 
dure TP003: Graphics: Revision 5. Scanian, P.K. Westinghouse 


Hanford Co., Richland, WA (United States). 25 Aug 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO06-87RL10930. Order Number DE95000453. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addresses the graphics requirements of the 
TMACS. The features to be tested are the data display graphics 
and the graphic elements that provide for operator control and se- 
lection of displays. 


32633 (WHC-SD-WM-TRP-107-Rev.6) TMACS test proce- 
dure TP003: Graphics: Revision 6. Scanian, P.K.; Washburn, S. 
Westinghouse Hanford Co., Richland, WA (United States). 1 Sep 
1994. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000340. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addresses the graphics requirements of the 
TMACS. The features to be tested are the data display graphics 
and the graphic elements that provide for operator control and se- 
lection of displays. 


32634 (WHC-SD-WM-TRP—108-Rev.4) TMACS test proce- 
dure TP004: Reporting: Revision 4. Washburn, S.J. 
Westinghouse Hanford Co., Richland, WA (United States). 25 Aug 
1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95000452. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addressed the report generation capability of 
the TMACS. The features to be tested are generation of the alarm 
history report, equipment failure report, single-shell tank report and 
double-shell tank report. 


32635 (WHC-SD-WM-TRP-—109-Rev.4) TMACS test proce- 
dure TPOOS: Sensor configuration, logging, and data 
conversion: Revision 4. Washburn, S.J. Westinghouse Hanford 
Co., Richland, WA (United States). 25 Aug 1994. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000451. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addresses the sensor configuration, conver- 
sion and logging requirements of the TMACS. The features to be 
tested are as follows: sensor configuration data; conversion of con- 
tinuous sensor data to engineering units; conversion of digital data 
to discrete states; discrete sensor data logging; and continuous 
sensor data logging. 


32636 (WHC-SD-WM-TRP—109-Rev.5) TMACS Test Proce- 
dure TPOO05: Sensor configuration, logging, and data 
conversion. Washburn, S.J. Westinghouse Hanford Co., Shipping- 
port, PA (United States). 29 Aug 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE95000339. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the pro- 
jects acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 


32637 (WHC-SD-WM-TRP-111-Rev.5) TMACS Test Proce- 
dure TP007: System administration. Scanlan, P.; Washburn, S.; 
Seghers, R. Westinghouse Hanford Co., Richland, WA (United 
States). 24 May 1994. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95001233. Source: OSTI; NTIS; INIS; GPO Dep. 
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The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS System Administration func- 
tions. 


32638 (WHC-SD-WM-TRP-112-Rev.5) TMACS Test Proce- 
dure TP008: SACS Interface: Revision 5. Washburn, S.J. 
Westinghouse Hanford Co., Richland, WA (United States). 31 May 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95001236. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS SACS Interface functions. 


32639 (WHC-SD-WM-TRP-113-Rev.4) TMACS Test Proce- 
dure TPO0O9: Acromag Driver. Washburn, S.J. Westinghouse 
Hanford Co., Richland, WA (United States). 31 May 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95001235. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project's acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure tests the TMACS Acromag Software Driver 
(Bridge Code). 


32640 (WHC-SD-WM-TRP-113-Rev.5) TMACS test proce- 
dure TPOOS: Acromag driver: Revision 5. Bass, R.B.; 
Washburn, S.J. Westinghouse Hanford Co., Richland, WA (United 
States). 1 Sep 1994. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95000311. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure addresses the testing of the functionality of 
the TMACS Acromag driver software in conjunction with a new 
bridge for the Panalarm Annunciator system. 


32641 (WHC-SD-WM-TRP-114-Rev.6) TMACS test proce- 
dure TP010: Integration summary: Revision 6. Spurling, D.G. 
Westinghouse Hanford Co., Richland, WA (United States). 1 Sep 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE95000306. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Project Test Procedures translate the 
project’s acceptance criteria into test steps. Software releases are 
certified when the affected Test Procedures are successfully per- 
formed and the customers authorize installation of these changes. 
This Test Procedure verifies that Test Procedures 1, 2, 3, 5 and 9 
(WHC-SD-WM-TRP-105, 106, 107, 109 and 113) of TMACS Soft- 
ware Release 4.1 have been successfully completed. 


32642 (WHC-SD-WM-TRP-201) TMACS Test Procedure 
TP011: Panalarm Interface. Seghers, R.; Washburn, S.J. West- 
inghouse Hanford Co., Richland, WA (United States). 24 May 
1994. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95001234. Source: OSTI; NTIS; INIS; GPO Dep. 

The TMACS Software Test Procedures translate the project's 
acceptance criteria into test steps. The TMACS Test Plan (WHC- 
SD-WNM-TP-148) is fulfilled when all Test Cases are approved. This 
Test Procedure tests the TMACS Panalarm Interface functions. 


32643 (WHC-SD-WM-TRP-202) TMACS test procedure 
TP012: Panalarm software bridge. Washburn, S.J. Westinghouse 
Hanford Co., Richland, WA (United States). 25 Aug 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95001163. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This Test Procedure addresses the testing of the functionality of 
the Tank Monitor and Control System (TMACS) Panalarm bridge 
software. The features to be tested are: Bridge Initialization Op- 
tions; Bridge Communication; Bridge Performance; Testing 
Checksum Errors; and Testing Command Reject Errors. Only the 
first three could be tested; the last two have been deferred to a 
later date. 


32644 (WHC-SD-WM-TRP-209) Test report for initial test of 
6266 Building filter assemblies. Prather, M.C. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1994. 83p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95000309. Source: OSTI; 
NTIS; GPO Dep. 

This is the test report for the initial test of the Waste Sampling 
and Characterization Facility (WSCF) 6266 Building high efficiency 
particulate air (HEPA) filter assemblies. This supports the start-up 
of WSCF. 


32645 (WHC-SD-WM-TRP-215) Ferrocyanide safety 
program: Results of relative humidity experiments using ferro- 
cyanide waste simulants. King, C.V. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95001372. Source: OSTI; NTIS; INIS; GPO Dep. 
To be categorized as conditionally safe, ferrocyanide tanks con- 
taining > 8 wt% Na2NiFe(CN)¢ on an energy equivalent basis (i.e., 
> 115 cal/g) are required to contain some amount of water. These 
tests were conducted to determine the equilibrium moisture content 
of waste simulant at the conditions of 30% relative humidity and 
25°C. This test report was prepared to disseminate data collected 
from these tests. These data are used to model the waste tank 
moisture contents and transport. These models can determine if the 
moisture in these tanks will drop below the defined safety limits. 


32646 (WHC-SD-WM-TS—005) Test specifications for the 
waste information and control system. Flynn, D.F. Westing- 
house Hanford Co., Richland, WA (United States). 14 Sep 1994. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95001029. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document describes the test specifications for the testing of 
the WICS system. The Westinghouse Hanford Company (WHC) 
Hazardous Material Control Group (HMC) of the 222-S Laboratory 
has requested the development of a system to help resolve many 
of the difficulties associated with tracking and data collection of 
containers and drums of waste. This system has been identified as 
Waste Information and Control System (WICS). The request for 
developing and implementing WICS has been made to the Au- 
tomation and Simulation Engineering Group (ASE). 


32647 (WHC-SD-WM-WP-283) Work plan, AP-102 mixer 
pump removal and pump replacement. Jimenez, R.F. Westing- 
house Hanford Co., Richland, WA (United States). 1 Sep 1994. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000502. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this work plan is to plan the steps and estimate 
the costs required to remove the failed AP-102 mixer pump, and to 
plan and estimate the cost of the necessary design and specifica- 
tion work required to order a new, but modified, mixer pump 
including the pump and pump pit energy absorbing design. The 
main hardware required for the removal of the mixer is as follows: 
a flexible receiver and blast shield; a metal container for the pulled 
mixer pump; and a trailer and strongback to haul and manipulate 
the container. Additionally: a gamma scanning device will be 
needed to detect the radioactivity emanating from the mixer as it is 
pulled from the tank; a water spray system will be required to re- 
move tank waste from the surface of the mixer as it is pulled from 
the AP-102 tank; and a lifting yoke to lift the mixer from the pump 
pit (the SY-101 Mixer Lifting Yoke will be used). A “green house” 
will have to be erected over the AP-102 pump pit and an experi- 
enced Hoisting and Rigging crew must be assembled and trained 
in mixer pump removal methods before the actual removal is un- 
dertaken. 





32648 (WHC-SP—1101-Vol.1) Tank waste remediation sys- 
tem multi-year work plan. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 657p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001023. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank Waste Remediation System (TWRS) Multi-Year Work 
Plan (MYWP) documents the detailed total Program baseline and 
was constructed to guide Program execution. The TWRS MYWP is 
one of two elements that comprise the TWRS Program Manage- 
ment Plan. The TWRS MYWP fulfills the Hanford Site Management 
System requirement for a Multi-Year Program Plan and a Fiscal- 
Year Work Plan. The MYWP addresses program vision, mission, 
objectives, strategy, functions and requirements, risks, decisions, 
assumptions, constraints, structure, logic, schedule, resource re- 
quirements, and waste generation and disposition. Sections 1 
through 6, Section 8, and the appendixes provide program-wide in- 
formation. Section 7 includes a subsection for each of the nine 
program elements that comprise the TWRS Program. The 
foundation of any program baseline is base planning data (e.g., de- 
fendable product definition, logic, schedules, cost estimates, and 
bases of estimates). The TWRS Program continues to improve 
base data. As data improve, so will program element planning, in- 
tegration between program elements, integration outside of the 
TWRS Program, and the overall quality of the TWRS MYWP. The 
MYWP establishes the TWRS baseline objectives to store, treat, 
and immobilize highly radioactive Hanford waste in an environmen- 
tally sound, safe, and cost-effective manner. The TWRS Program 
will complete the baseline mission in 2040 and will incur costs to- 
talling approximately 40 billion dollars. The summary strategy is to 
meet the above objectives by using a robust systems engineering 
effort, placing the highest possible priority on safety and environ- 
mental protection; encouraging “out sourcing” of the work to the 
extent practical; and managing significant but limited resources to 
move toward final disposition of tank wastes, while openly commu- 
nicating with all interested stakeholders. 


32649 (WHC-SP-—1101-Vol.2) Tank waste remediation sys- 
tem multi-year work plan. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 863p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95001024. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank Waste Remediation System (TWRS) Multi-Year Work 
Plan (MYWP) documents the detailed total Program baseline and 
was constructed to guide Program execution. The TWRS MYWP is 
one of two elements that comprise the TWRS Program Manage- 
ment Plan. The TWRS MYWP fulfills the Hanford Site Management 
System requirement for a Multi-Year Program Plan and a Fiscal- 
Year Work Plan. The MYWP addresses program vision, mission, 
objectives, strategy, functions and requirements, risks, decisions, 
assumptions, constraints, structure, logic, schedule, resource re- 
quirements, and waste generation and disposition. Sections 1 
through 6, Section 8, and the appendixes provide program-wide in- 
formation. Section 7 includes a subsection for each of the nine 
program elements that comprise the TWRS Program. The 
foundation of any program baseline is base planning data (e.g., de- 
fendable product definition, logic, schedules, cost estimates, and 
bases of estimates). The TWRS Program continues to improve 
base data. As data improve, so will program element planning, in- 
tegration between program elements, integration outside of the 
TWRS Program, and the overall quality of the TWRS MYWP. The 
MYWP establishes the TWRS baseline objectives to store, treat, 
and immobilize highly radioactive Hanford waste in an environmen- 
tally sound, safe, and cost-effective manner. The TWRS Program 
will complete the baseline mission in 2040 and will incur costs to- 
talling approximately 40 billion dollars. The summary strategy is to 
meet the above objectives by using a robust systems engineering 
effort, placing the highest possible priority on safety and environ- 
mental protection; encouraging “out sourcing” of the work to the 
extent practical; and managing significant but limited resources to 
move toward final disposition of tank wastes, while openly commu- 
nicating with all interested stakeholders. 


32650 


(WHC-SP-—1101-Vol.3) Tank waste remediation sys- 
tem multi-year work plan. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 1051p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001025. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank Waste Remediation System (TWRS) Multi-Year Work 
Plan (MYWP) documents the detailed total Program baseline and 
was constructed to guide Program execution. The TWRS MYWP is 
one of two elements that comprise the TWRS Program Manage- 
ment Plan. The TWRS MYWP fulfills the Hanford Site Management 
System requirement for a Multi-Year Program Plan and a Fiscal- 
Year Work Plan. The MYWP addresses program vision, mission, 
objectives, strategy, functions and requirements, risks, decisions, 
assumptions, constraints, structure, logic, schedule, resource re- 
quirements, and waste generation and disposition. Sections 1 
through 6, Section 8, and the appendixes provide program-wide in- 
formation. Section 7 includes a subsection for each of the nine 
program elements that comprise the TWRS Program. The 
foundation of any program baseline is base planning data (e.g., de- 
fendable product definition, logic, schedules, cost estimates, and 
bases of estimates). The TWRS Program continues to improve 
base data. As data improve, so will program element planning, in- 
tegration between program elements, integration outside of the 
TWRS Program, and the overall quality of the TWRS MYWP. The 
MYWP establishes the TWRS baseline objectives to store, treat, 
and immobilize highly radioactive Hanford waste in an environmen- 
tally sound, safe, and cost-effective manner. The TWRS Program 
will complete the baseline mission in 2040 and will incur costs to- 
talling approximately 40 billion dollars. The summary strategy is to 
meet the above objectives by using a robust systems engineering 
effort, placing the highest possible priority on safety and environ- 
mental protection; encouraging “out sourcing” of the work to the 
extent practical; and managing significant but limited resources to 
move toward final disposition of tank wastes, while openly commu- 
nicating with all interested stakeholders. 


32651 (WHC-SP-—1101-Vol.4) Tank waste remediation sys- 
tem multi-year work plan. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 625p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95001026. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tank Waste Remediation System (TWRS) Multi-Year Work 
Plan (MYWP) documents the detailed total Program baseline and 
was constructed to guide Program execution. The TWRS MYWP is 
one of two elements that comprise the TWRS Program Manage- 
ment Plan. The TWRS MYWP fulfills the Hanford Site Management 
System requirement for a Multi-Year Program Plan and a Fiscal- 
Year Work Plan. The MYWP addresses program vision, mission, 
objectives, strategy, functions and requirements, risks, decisions, 
assumptions, constraints, structure, logic, schedule, resource re- 
quirements, and waste generation and disposition. Sections 1 
through 6, Section 8, and the appendixes provide program-wide in- 
formation. Section 7 includes a subsection for each of the nine 
program elements that comprise the TWRS Program. The 
foundation of any program baseline is base planning data (e.g., de- 
fendable product definition, logic, schedules, cost estimates, and 
bases of estimates). The TWRS Program continues to improve 
base data. As data improve, so will program element planning, in- 
tegration between program elements, integration outside of the 
TWRS Program, and the overall quality of the TWRS MYWP. The 
MYWP establishes the TWRS baseline objectives to store, treat, 
and immobilize highly radioactive Hanford waste in an environmen- 
tally sound, safe, and cost-effective manner. The TWRS Program 
will complete the baseline mission in 2040 and will incur costs to- 
talling approximately 40 billion dollars. The summary strategy is to 
meet the above objectives by using a robust systems engineering 
effort, placing the highest possible priority on safety and environ- 
mental protection; encouraging “out sourcing” of the work to the 
extent practical; and managing significant but limited resources to 
move toward final disposition of tank wastes, while openly commu- 
nicating with all interested stakeholders. 


32652 (WHC-SP-—1101-Vol.5) Tank waste remediation sys- 
tem multi-year work plan. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 594p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001027. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Tank Waste Remediation System (TWRS) Multi-Year Work 
Plan (MYWP) documents the detailed total Program baseline and 
was constructed to guide Program execution. The TWRS MYWP is 
one of two elements that comprise the TWRS Program Manage- 
ment Plan. The TWRS MYWP fulfills the Hanford Site Management 
System requirement for a Multi-Year Program Plan and a Fiscal- 
Year Work Plan. The MYWP addresses program vision, mission, 
objectives, strategy, functions and requirements, risks, decisions, 
assumptions, constraints, structure, logic, schedule, resource re- 
quirements, and waste generation and disposition. Sections 1 
through 6, Section 8, and the appendixes provide program-wide in- 
formation. Section 7 includes a subsection for each of the nine 
program elements that comprise the TWRS Program. The 
foundation of any program baseline is base planning data (e.g., de- 
fendable product definition, logic, schedules, cost estimates, and 
bases of estimates). The TWRS Program continues to improve 
base data. As data improve, so will program element planning, in- 
tegration between program elements, integration outside of the 
TWRS Program, and the overall quality of the TWRS MYWP. The 
MYWP establishes the TWRS baseline objectives to store, treat, 
and immobilize highly radioactive Hanford waste in an environmen- 
tally sound, safe, and cost-effective manner. The TWRS Program 
will complete the baseline mission in 2040 and will incur costs to- 
talling approximately 40 billion dollars. The summary strategy is to 
meet the above objectives by using a robust systems engineering 
effort, placing the highest possible priority on safety and environ- 
mental protection; encouraging “out sourcing” of the work to the 
extent practical; and managing significant but limited resources to 
move toward final disposition of tank wastes, while openly commu- 
nicating with all interested stakeholders. 


32653 (WINCO—1224) Refining technology for the recy- 
cling of stainless steel radioactive scrap metals, FY 94 
bi-annual report. Mizia, R.E. (ed.) (Westinghouse Idaho Nuclear 
Co., Idaho Falis, ID (United States). Metal Recycle); Atteridge, 
D.G.; Buckentin, J.; Carter, J.; Davis, H.L.; Devietian, J.H.; Scholl, 
M.R.; Turpin, R.B.; Webster, S.L. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Aug 1994. 103p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE95000832. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The research addressed under this project is the recycling of 
metallic nuclear-related by-product materials under the direction of 
Westinghouse Idaho Nuclear Company (WINCO). The program 
addresses the recycling of radioactive scrap metals (RSM) for ben- 
eficial re-use within the DOE compiex; in particular, this program 
addresses the recycling of stainless steel RSM. It is anticipated 
that various stainless steel components under WINCO control at 
the Idaho Falls Engineering Laboratory (INEL), such as fuel pool 
criticality barriers and fuel storage racks will begin to be recycled in 
FY94-95. The end product of this recycling effort is expected to be 
waste and overpack canisters for densified high level waste for the 
Idaho Waste Immobilization Facility and/or the Universal Canister 
System for dry (interim) storage of spent fuel. The specific compo- 
nents of this problem area that are presently being, or have been, 
addressed by CAAMSEC are: (1) the melting/remelting of stainless 
steel RSM into billet form; (2) the melting/remelting initial research 
focus will be on the use of radioactive surrogates to study; (3) the 
cost effectiveness of RSM processing oriented towards privatiza- 
tion of RSM reuse and/or resale. Other components of this 
problem that may be addressed under program extension are: (4) 
the melting/remelting of carbon steel; (5) the processing of billet 
material into product form which shall meet all applicable ASTM re- 
quirements; and, (6) the fabrication of an actual prototypical 
product; the present concept of an end product is a low carbon 
Type 304/316 stainless steel cylindrical container for densified and/ 
or vitrified high level radioactive waste and/or the Universal Canis- 
ter System for dry (interim) storage of spent fuel. The specific work 
reported herein covers the melting/remelting of stainless steel 
“scrap” metal into billet form and the study of surrogate material re- 
moval effectiveness by various remelting techniques. 


32654 


(WINCO-1226) Radioactive scrap metal (RSM) in- 
ventory & tracking system and prototype RSM field survey. 
Thomas, T.R. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
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ID (United States). Sep 1994. 58p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE95000776. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on very preliminary information, it has been estimated 
that the radioactive scrap metal (RSM) inventories at DOE facilities 
amount to about 1.5 million tons and a much larger amount will be 
generated from decontamination and decommissioning of surplus 
DOE facilities. To implement a national DOE program for beneficial 
reuse of RSM, it will be necessary to known the location and char- 
acteristics of RSM inventories that are available and will be 
generated to match them with product demands. It is the intent of 
this task to provide a standardized methodology via a RSM 
database for recording, tracking, and reporting data on RSM inven- 
tories. A multiple relational database in dBASE IV was designed 
and a PC-based code was written in Clipper 5.0 syntax to expedite 
entry, editing, querying, and reporting of RSM survey data. The PC 
based-code, the multiple relational database files, and other exter- 
nal files used by the code to generate reports and queries 
constitute a customized software application called the RSM Inven- 
tory & Tracking System (RSM /&TS). A prototype RSM field survey 
was conducted at the Nevada Test Site (NTS) to demonstrate the 
field use of the RSM I&TS and logistics of conducting the survey. 
During the demonstration, about 50 tons of RSM were sized, char- 
acterized, sorted, and packaged in transport containers. 


32655 (WINCO-1228) Testing and evaluation of eight de- 
contamination chemicals. Demmer, R. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). Sep 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE95000777. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report covers experimental work comparing eight different 
decontamination chemicals. Seven of these chemicals have some 
novelty, or are not currently in use at the ICPP. The eighth is a 
common ICPP decontamination reagent used as a baseline for ef- 
fective comparison. Decontamination factors, waste generation 
values, and corrosion rates are tabulated for these chemicals. Rec- 
ommendations are given for effective methods of non-sodium or 
low-sodium decontamination chemicals. The two most effective 
chemical for decontamination found in these test were a dilute hy- 
drofluoric and nitric acid (HF/HNO3) mixture and a fluoroboric acid 
solution. The fluoroboric acid solution (1 molar) was by far the 
most effective decontamination reagent, but suffered the problem 
of generating significant final calcine volume. The HF/HNO3 solu- 
tion performed a very good decontamination of the SIMCON 
coupons while generating only small amounts of calcine volume. 
Concentration variables were also tested, and optimized for these 
two solutions. Several oxidation/reduction decon chemical systems 
were also tested. These systems were similar to the TURCO 4502 
and TURCO 4521 solutions used for general decontamination at 
the ICPP. A low sodium alternative, nitric acid/potassium perman- 
ganate, to the “high sodium” TURCO 4502 was tested extensively, 
optimized and recommended for general ICPP use. A reductive 
chemical solution, oxalic acid/nitric acid was also shown to have 
significant advantages. 


32656 (WINCO—1229) Idaho Chemical Processing Plant 
spent fuel and waste management technology development 
program plan: 1994 Update. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Sep 1994. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE95000778. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy has received spent nuclear fuel 
(SNF) at the Idaho Chemical Processing Plant (ICPP) for interim 
storage since 1951 and reprocessing since 1953. Until April 1992, 
the major activity of the ICPP was the reprocessing of SNF to re- 
cover fissile uranium and the management of the resulting 
high-level wastes (HLW). In 1992, DOE chose to discontinue repro- 
cessing SNF for uranium recovery and shifted its focus toward the 
continued safe management and disposition of SNF and radioac- 
tive wastes accumulated through reprocessing activities. Currently, 
1.8 million gallons of radioactive liquid wastes (1.5 million gallons 
of radioactive sodium-bearing liquid wastes and 0.3 million gallons 
of high-level liquid waste), 3,800 cubic meters of calcine waste, 





and 289 metric tons heavy metal of SNF are in inventory at the 
ICPP. Disposal of SNF and high-level waste (HLW) is planned for 
a repository. Preparation of SNF, HLW, and other radioactive 
wastes for disposal may include mechanical, physical, and/or 
chemical processes. This plan outlines the program strategy of the 
ICPP spent Fuel and Waste Management Technology Development 
Program (SF&WMTDP) to develop and demonstrate the technol- 
ogy required to ensure that SNF and radioactive waste will be 
properly stored and prepared for final disposal in accordance with 
regulatory drivers. This Plan presents a brief summary of each of 
the major elements of the SF&WMTDP,; identifies key program as- 
sumptions and their bases; and outlines the key activities and 
decisions that must be completed to identify, develop, demon- 
strate, and implement a process(es) that will properly prepare the 
SNF and radioactive wastes stored at the ICPP for safe and effi- 
cient interim storage and final disposal. 


32657 (WSRC-MS—94-0309) Evaluation of DWPF canister 
closure welds containing ceramic rings of lava A, alumina, or 
steatite. Herman, D.T.; Harbour, J.R.; Marra, J.C.; Eberhard, B.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940815-20: In- 
ternational nuclear and hazardous waste management conference, 
Atlanta, GA (United States), 14-18 Aug 1994). Order Number 
DE94013291. Source: OSTI; NTIS; INIS; GPO Dep. 

A ceramic ring is used to ensure proper positioning of the weld 
plug for the Defense Waste Processing Facility (DWPF) final weld. 
The weld plug is assembled by sandwiching a ceramic ring be- 
tween two stainless steel pieces. The function of the ceramic ring 
is to center the weld plug in the nozzle opening. This ring must be 
electrically insulating to ensure that current flow and consequently 
welding occur only between the nozzle and the top piece of the 
weld plug. In the past, Lava A, a naturally occurring material, has 
been used to fabricate these rings. Testing was performed to iden- 
tify compositionally controllable ceramic rings to replace the current 
lava A weld plug ring material. A series of tests were performed to 
assure that a change in ring material would not detrimentally affect 
the final canister closure weld integrity. Alumina and steatite rings 
proved functionally equivalent to the lava A ceramic rings. These 
materials also had a lower moisture content which reduces the Po- 
tential for internal localized corrosion. The need for careful cleaning 
of the stainless steel weld Plug components was also identified, re- 
sulting in more stringent control of the cleaning process. 


32658 (WSRC-MS-—94-0409) lon exchange pretreatment of 
alkaline radwaste for cesium removal. Bibler, J.P. (Westing- 
house Savannah River Co., Aiken, SC (United States). Savannah 
River Technology Center). Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-89SR18035. 
(CONF-940853—7: Summer meeting of the American Institute of 
Chemical Engineers, Denver, CO (United States), 14-17 Aug 1994). 
Order Number DE94017543. Source: OSTI; NTIS; INIS; GPO Dep. 

A cation exchange resin has been tested for its ability to remove 
the Cs ion from simulants of highly alkaline liquid nuclear wastes 
found at the Savannah River Site, Oak Ridge, and Hanford. The 
resin is a condensation polymer of the K salt of resorcinol and 
formaldehyde. It removes milli- and micromolar amounts of Cs* 
from solutions that contain as high as 11 molar Na*. Small column 
tests indicate that approximately 200 column volumes of SRS 
simulant and 205 column volumes of OR Tank 25 supernatant sim- 
ulant can be processed before the resin requires regeneration. For 
these two wastes, a carousel arrangement of two columns in se- 
ries and a third in reserve can be used effectively in a process. 
Hanford 101-AW simulant generates a less sharp breakthrough 
profile with this resin, though an operation using a maximum of 
three columns in series with another column off-line for regenera- 
tion would be effective if the resin beds are allowed to reach about 
90% breakthrough before taking them out of service. Parameters 
that effect the performance of the resin with a particular feed solu- 
tion are the concentrations of the two primary ions of interest, Cs* 
and Na*, as well as the concentrations of K* and OH—. A further 
ramification of the hydroxide ion concentration is its role in assist- 
ing oxidation of the resin, thereby destroying its usefulness in 
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cesium removal. Although the performance of the resin is unaf- 
fected at doses of 1 E+8 rad ionizing radiation, it shows noticeable 
degradation after storage for 100 hours in alkaline solutions, gener- 
ating quinone and ketone groups, as determined from C-13 NMR 
and by an increase in total organic C content of the contacting so- 
lution. Gases detected from the radiolysis of the resin/simulant 
mixture are CO, from the resin, N2O from nitrate in the simulant, 
and Hz possibly from resin and simulant. Oxygen depletion in the 
mixture results from radiolysis and chemical degradation. 


32659 (WSRC-MS—94-0417) Identification of tetraphenylbo- 
rate radiolysis products in a simulated feedstock for 
radioactive waste processing. Eibling, R.E. (Westinghouse Sa- 
vannah River Co., Aiken, SC (United States)); Bartlett, M.G.; 
Carlson, R.E.; Testino, S.A. Jr.; Kunkel, GwJ.; Browner, R.F.; 
Busch, K.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE95000752. Source: OSTI; NTIS; INIS; GPO Dep. 

The first step towards immobilization of the soluble radioactive 
species in borosilicate glass is the addition of sodium tetraphenylb- 
orate (TPB) and sodium titanate to the radioactive aqueous 
solution. Initial studies of the TPB hydrolysis process have found 
that some component of the radiolysis mixture inactivates the Cu 
catalyst. The interaction of organic materials with the catalyst, and 
the subsequent interference with the hydrolysis process, would 
have presented problems with the use of the vitrification process. 
Prevention of the catalyst deactivation is obtained by washing the 
irradiated TPB precipitate in the Late Wash Facility prior to hydroly- 
sis to remove the soluble radiolysis products. Identification of the 
organic radiolysis products, their distribution in the Late Wash Fa- 
cility, and their interactions with the Cu catalyst has become an 
important analytical issue. To further investigate the reaction prod- 
ucts of the TPB precipitation process, a simulated feedstock was 
created from compounds known to be present in the starting mate- 
rials. This simulated feedstock was precipitated with sodium TPB 
and then exposed to Co-60 gamma radiation to simulate two years 
of additional storage time prior to the hydrolysis process. The irra- 
diated product was divided into two parts, the filtered supernatant 
liquid and the precipitate slurry, which contains the TPB and the 
solid sodium titanate. Using gas chromatography/mass spectrome- 
try, liquid secondary ion mass spectrometry, inductively coupled 
plasma/mass spectrometry, ion chromatography, and high perfor- 
mance liquid chromatography, over 50 organic and inorganic 
species have been identified in the aqueous portion of a simulated 
feedstock for TPB hydrolysis. The major organic species present 
are benzene, phenol, benzamide and a variety of substituted 
phenylphenols. The major inorganic species present are sodium, 
nitrite, and oxalate ions. 


32660 (WSRC-MS—94-0443) Adsorption decontamination of 
radioactive waste solvent by activated alumina and bauxites. 
Hassan, N.M.; Marra, J.C.; Kyser, E.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95000747. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An adsorption process utilizing activated alumina and activated 
bauxite adsorbents was evaluated as a function of operating pa- 
rameters for the removal of low level radioactive contaminants from 
organic waste solvent generated in the fuel reprocessing facilities 
and support operations at Savannah River Site. The waste solvent, 
30% volume tributyl phosphate in n-paraffin diluent, was degraded 
due to hydrolysis and radiolysis reactions of tributyl phosphate and 
n-paraffin diluent, producing fission product binding degradation im- 
purities. The process, which has the potential for removing these 
activity-binding degradation impurities from the solvent, was oper- 
ated downflow through glass columns packed with activated 
alumina and activated bauxite adsorbents. Experimental break- 
through curves were obtained under various operating temperatures 
and flow rates. The results show that the adsorption capacity of the 
activated alumina was in the order 10* dpm/g and the capacity of 
the activated bauxite was 10° dpm/g. The performance of the ad- 
sorption process was evaluated in terms of dynamic parameters 
(i.e. adsorption capacity, the height and the efficiency of adsorption 
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zone) in such a way as to maximize the adsorption capacity and to 
minimize the height of the mass transfer or adsorption zone. 


32661 (WSRC-MS-94-0477) Short term aging of 
LaNi, o5Aly 75 tritide storage material. Holder, J.S. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9409181-7: 19. Department of Energy 
conference on compatibility, aging and service life, Los Alamos, 
NM (United States), 28-30 Sep 1994). Order Number DE95001238. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In support of the Tritium Facilities at the Savannah River Site 
(SRS), the Tritium Exposure Program (TEP) was initiated in 1986 
to investigate the effects of tritium aging on metal hydride materials 
used in tritium processing applications. The primary material se- 
lected for tritium storage was the substituted LaNis alloy, 
LaNig 25Alo.75 (LANA.75). The substitution of Al for Ni served to 
lower the plateau pressure of the tritide, and to stabilize the mate- 
rial to cycling and tritium aging effects. The sub-atmospheric 
plateau pressure, of LANA.75 tritide at room temperature, made it 
a safe tritium storage medium, and the tritium aging effects were 
reduced from that of LaNis tritide, but not eliminated. LANA.75 tri- 
tides retain the =He decay product of absorbed tritium in the metal 
lattice. As the concentration of °He grows, the lattice becomes 
strained due to the insoluble species. This strain is manifest in tri- 
tium aging effects. These effects include (1) a decrease in the 
equilibrium plateau pressure, (2) an increase in the plateau slope, 
(3) a reduction in the reversible storage capacity, and (4) the evo- 
lution of a tritium heel. The long term aging effects have been 
studied over the years, however the short term (less than one 
year) tritium aging effects have not been investigated until now. 
The acquisition of desorption isotherms at more than one tempera- 
ture allows the thermodynamic parameters of change in enthalpy, 
AH, and change in entropy, AS, for the 8-a phase transition of the 
metal tritide to be determined. These parameters are related to the 
equilibrium pressure, P, and the isothermal temperature, T, through 
the following relation: where R is the gas constant, and the factor 


of 1/2 yields results per mole of atomic tritium. A van’t Hoff plot of 
1/2 Ln(P) versus 1/T may be fitted to a straight line, with the slope 
and intercept used to determine AH and AS through equation. 


32662 (WSRC-RP-94-516) Frequencies of leaks and proba- 
bility of ignition sources in the H-area tank farm. Cramer, D.S. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE95000531. Source: OSTI; NTIS; INIS; GPO Dep. 

Point estimates are developed for the probability of an ignition 
source for tetraphenylborate (TPB) solids in H-area which leak into 
the annulus of Tank 48 and/or in the Filter Cell. Additionally, leak 
frequencies and leak rates are estimated for: the inner cell wall of 
Tank 48; Hanford connectors and single-wall transfer lines in the 
Fitter Cell of the In-Tank Precipitation (ITP) Facility; and the 
double-wall transfer lines between tank 48, the Filter Cell, Tank 49 
and the ‘Late Wash’ Tank. 


32663 (WSRC-RP-94-737) Evaluation of dynamic com- 
paction of low level waste burial trenches containing B-25 
boxes. McMullin, S.R. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9409189-1: 1994 American Society of Civil Engineers na- 
tional conference, Atlanta, GA (United States), 9-14 Sep 1994). 
Order Number DE94016964. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site, owned by the US Department of En- 
ergy, is preparing to close an additional 13.8 ha of burial grounds 
under the Resource Conservation Recovery Act. In preparation for 
this closure, the dynamic compaction facility was designed and 
constructed to address unresolved design issues. Among these is- 
sues is the evaluation of the ability for dynamic compaction to 
consolidate buried low level waste containers. A model burial 
trench containing simulated clean wastes was dynamically com- 
pacted, after which the materials were excavated and compaction 
quantified. The test determined that under existing success criteria, 
the bottom tier of stacked B-25 boxes were not being consolidated. 
A quasi-structural layer was formed midway through the stacked 
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boxes, which absorbed the compactive energy. Resulting from 
these observations and the data collected, a new success criterion 
is recommended which depends on the relative displacement per 
drop. The test successfully demonstrated that dynamic compaction 
will consolidate buried metal boxes. 


32664 (WSRC-TR-93-428) Heat load limits for TRU drums 
on pads. Steimke, J.L.; McKinley, M.S. Westinghouse Savannah 
River Co., Aiken, SC (United States). Aug 1993. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95000754. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Some of the Trans-Uranic (TRU) waste generated at SRS is 
packaged in 55 gallon, galvanized steel drums and stored on con- 
crete pads that are exposed to the weather. It was necessary to 
compute how much heat can be generated by the waste in these 
drums without exceeding the temperature limits of the contents of 
the drum. This report documents the calculation of heat load limits 
for the drum, which depend on the temperature limits of the con- 
tents of the drum. The applicable temperature limits for the 
contents of the drum are the melting temperature of the polyethy- 
lene liner, 284 + 8 F, the combustion temperature of paper, 450 F 
and the decomposition temperature of anionic resin, 190 F. One 
part of the analysis leading to the heat load limits was the collec- 
tion of weather records on solar flux, wind speed and air 
temperature. Another part of the task was an experimental mea- 
surement of two important properties of the drum lid, the emittance 
and the absorptance. As used here, emittance is the rate at which 
an object emits infrared thermal radiation divided by the rate at 
which a perfect black body at the same temperature emits thermal 
radiation. Absorptance is the rate at which an object absorbs solar 
radiation divided by the rate at which a perfect black body absorbs 
radiation. For nine locations on each of eight typical weathered 
drum lids the measured emittance ranged from 0.73 + 0.05 to 1.00 
+ 0.07 (95% confidence level) and the average emittance for the 
eight lids was 0.85. For the eight drum lids the measured absorp- 
tance ranged from 0.64 + 0.07 to 0.79 + 0.07 with an average 
absorptance for the eight lids of 0.739. 


32665 (WSRC-TR-94-0161) Precipitate hydrolysis experi- 
mental facility (PHEF): Run 64 report. Lambert, D.P. 
(Westinghouse Savannah River Co., Aiken, SC (United States). 
Savannah River Technology Center); Edwards, R.E.; Shah, H.B.; 
Young, S.R. Westinghouse Savannah River Co., Aiken, SC (United 
States). 29 Jul 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE94019062. Source: OSTI; NTIS; INIS; GPO Dep. 

The significant findings of Run 64 are: (a) Carbon dioxide was 
demonstrated to be an acceptable inertant for the actual hydrolysis 
process. However, based on the severe degradation of the 
tetraphenylborate (TPB) precipitate slurry stored in the Precipitate 
Hold Tank (PHT) at PHEF following Run 65, further evaluation of 
the suitability of carbon dioxide as an inertant for the long term 
storage of precipitate slurries is warranted. (b) Phenylboronic acid 
(PBA) reaction kinetics were excellent with no detectable PBA in 
Precipitate Hydrolysis Aqueous (PHA) product. (c) PHA product 
was low in biphenyl (6 mg/l), diphenylamine (13 mg/l), and total 
high boiling organics (22 mg/l). (4) Reproduced vacuum collapse 
problems encountered in DWPF (Defense Waste Processing 
Facility) water runs and demonstrated that the high vacuums expe- 
rience during water runs could not be reproduced under normal 
operating conditions. (e) High benzene losses through stack and 
fugitive emissions were noted during Run 64. This may lead to 
poor decanter extraction performance long term and may be prob- 
lem in DWPF, especially during long lay-ups or at low attainments. 
Approximately 69% of the benzene produced during Run 64 was 
released as benzene emissions. 


32666 (WSRC-TR-94-0265) Solid waste accident analysis 
in support of the Savannah River Waste Management Environ- 
mental Impact Statement. Copeland, WJ. Crumm, A.T.; 
Kearnaghan, D.P.; Rabin, M.S.; Rossi, D.E. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Jul 1994. 104p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94017548. Source: 
OSTI; NTIS; INIS; GPO Dep. 





The potential for facility accidents and the magnitude of their im- 
pacts are important factors in the evaluation of the solid waste 
management addressed in the Environmental Impact Statement. 
The purpose of this document is to address the potential solid 
waste management facility accidents for comparative use in sup- 
port of the Environmental Impact Statement. This document must 
not be construed as an Authorization Basis document for any of 
the SRS waste management facilities. Because of the time con- 
straints placed on preparing this accident impact analysis, all 
accident information was derived from existing safety documenta- 
tion that has been prepared for SRS waste management facilities. 
A list of facilities to include in the accident impact analysis was 
provided as input by the Savannah River Technology Section. The 
accident impact analyses include existing SRS waste management 
facilities as well as proposed facilities. Safety documentation exists 
for all existing and many of the proposed facilities. Information was 
extracted from this existing documentation for this impact analysis. 
There are a few proposed facilities for which safety analyses have 
not been prepared. However, these facilities have similar pro- 
cesses to existing facilities and will treat, store, or dispose of the 
same type of material that is in existing facilities; therefore, the ac- 
cidents can be expected to be similar. 


32667 (WSRC-TR-94-0266) Excess plutonium disposition: 
The deep borehole option. Ferguson, K.L. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 9 Aug 1994. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95000756. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report reviews the current status of technologies required 
for the disposition of plutonium in Very Deep Holes (VDH). It is in 
response to a recent National Academy of Sciences (NAS) report 
which addressed the management of excess weapons plutonium 
and recommended three approaches to the ultimate disposition of 
excess plutonium: (1) fabrication and use as a fuel in existing or 
modified reactors in a once-through cycle, (2) vitrification with high- 
level radioactive waste for repository disposition, (3) burial in deep 
boreholes. As indicated in the NAS report, substantial effort would 
be required to address the broad range of issues related to deep 
bore-hole emplacement. Subjects reviewed in this report include 
geology and hydrology, design and engineering, safety and licens- 
ing, policy decisions that can impact the viability of the concept, 
and applicable international programs. Key technical areas that 
would require attention should decisions be made to further de- 
velop the borehole emplacement option are identified. 


32668 (WSRC-TR-94-0286-ESS) Results of the quarterly 
tritium survey of Fourmile Branch and its seeplines in the F- 
and H-Areas of SRS: September 1993. Dixon, K.L.; Rogers, V.A.; 
Looney, B.B. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jun 1994. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE95000499. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Sciences Section (ESS) established a quar- 
terly monitoring program of the Fourmile Branch (FMB) seepline 
down gradient from the F- and H-Area seepage basins. The pro- 
gram surveys and tracks changes in tritium, specific conductivity, 
and pH for the seepline water. Measurements from the sixth 
quarterly survey (September 1993) showed higher tritium and con- 
ductivity measurements and higher pH values (pH 5 - 6) than 
measurements from previous studies. Increased tritium concentra- 
tions and conductivity values, as compared to previous surveys, 
were attributed to decreased rainfall prior to the sampling event 
However, overall results of the tritium survey and stream monitor- 
ing data (Looney et al., 1993) suggest that the tritium plume is 
flushing from the FMB system. 


32669 (WSRC-TR-94-0287) Summary technical report on 
the electrochemical treatment of alkaline nuclear wastes. 
Hobbs, D.T. Westinghouse Savannah River Co., Aiken, SC (United 
States). 30 Jul 1994. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE95000759. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the laboratory studies investigating the 
electrolytic treatment of alkaline solutions carried out under the di- 
rection of the Savannah River Technology Center from 1985-1992. 
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Electrolytic treatment has been demonstrated at the laboratory 
scale to be feasible for the destruction of nitrate and nitrite and the 
removal of radioactive species such as Tc and '°Ru from Sa- 
vannah River Site (SRS) decontaminated salt solution and other 
alkaline wastes. The reaction rate and current efficiency for the 
removal of these species are dependent on cell configuration, elec- 
trode material, nature of electrode surface, waste composition, 
current density, and temperature. Nitrogen, ammonia, and nitrous 
oxide have been identified as the nitrogen-containing reaction prod- 
ucts from the electrochemical reduction of nitrate and nitrite under 
alkaline conditions. The reaction mechanism for the reduction is 
very complex. Voltammetric studies indicated that the electrode re- 
actions involve surface phenomena and are not necessarily mass 
transfer controlled. In an undivided cell, results suggest an electro- 
catalytic role for oxygen via the generation of the superoxide anion. 
In general, more efficient reduction of nitrite and nitrate occurs at 
cathode materials with higher overpotentials for hydrogen evolu- 
tion. Nitrate and nitrite destruction has also been demonstrated in 
engineering-scale flow reactors. In flow reactors, the nitrate/nitrite 
destruction efficiency is improved with an increase in the current 
density, temperature, and when the cell is operated in a divided 
cell configuration. Nafion® cation exchange membranes have ex- 
hibited good stability and consistent performance as separators in 
the divided-cell tests. The membranes were also shown to be unaf- 
fected by radiation at doses approximating four years of cell 
operation in treating decontaminated salt solution. 


32670 (WSRC-TR-94-0291) Waste characterization of 
activation product radionuclides in high level waste (HLW) su- 
pernate. Bess, C.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). 30 Jun 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95000500. Source: OSTI; NTIS; INIS; GPO Dep. 

An evaluation has been made of the radionuclides produced as 
products of reactor neutron activation as they exist in high level 
waste (HLW) and their potential to contaminate and impact low 
level waste (LLW). Process knowledge was used to define the 
source terms of tritium, carbon, nickel, and cobalt activation prod- 
ucts in HLW in an effort to help characterize these radionuclides in 
HLW supernate in support of LLW Certification. This report uses 
waste tank sample data and materials inventory data to determine 
the potential for waste packages, contaminated with tank super- 


nate, to exceed the E-Area Vault (EAV) Package Acceptance 
Criteria (PAC). 


32671 (WSRC-TR-94-0292) Assessment of fission product 
content of high-level liquid waste supernate on E-Area vault 
package criteria. Brown, D.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). 30 Jun 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95000446. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report assesses the tank farm’s high level waste supernate 
to determine any potential impacts on waste certification for the E- 
Area vaults (EAV). The Waste Acceptance Criteria procedure (i.e., 
WAC 3.10 of the 1S manual) imposes administrative controls on 
radioactive material in waste packages sent to the EAV, specifically 
on six fission products. Waste tank supernates contain various 
fission products, so any waste package containing material contam- 
inated with supernate will contain these radioactive isotopes. This 
report develops the process knowledge basis for characterizing the 
supernate composition for these isotopes, so that appropriate con- 
trols can be implemented to ensure that the EAV WAC is met. Six 
fission products are listed in the SRS 1S Manual WAC 3.10: Se-79, 
which decays to bromine; Sr-90, which decays to niobium; Tc-99, 
which decays to ruthenium; Sn-126, which decays to tellurium; |- 
129, which decays to xenon; and Cs-137, which decays to barium. 


32672 (WSRC-TR-94-0306) Pilot-scale tests of HEME and 
HEPA dissolution process. Qureshi, Z.H.; Strege, D.K. Westing- 
house Savannah River Co., Aiken, SC (United States). Jun 1994. 
42p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE95000758. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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A series of pilot-scale demonstration tests for the dissolution of 
High Efficiency Mist Eliminators (HEME’s) and High Efficiency Par- 
ticulate Airfilters (HEPA) were performed on a 1/5th linear scale. 
These fiberglass filters are to be used in the Defense Waste Pro- 
cessing Facility (DWPF) to decontaminate the effluents from the 
off-gases generated during the feed preparation process and 
vitrification. When removed, these filters will be dissolved in the De- 
contamination Waste Treatment Tank (DWTT) using 5 wt% NaOH 
solution. The contaminated fiberglass is converted to an aqueous 
stream which will be transferred to the waste tanks. The filter metal 
structure will be rinsed with process water before its disposal as 
low-level solid waste. The pilot-scale study reported here success- 
fully demonstrated a simple one step process using 5 wt% NaOH 
solution. The proposed process requires the installation of a new 
water spray ring with 30 nozzles. In addition to the reduced waste 
generated, the total process time is reduced to 48 hours only (66% 
saving in time). The pilot-scale tests clearly demonstrated that the 
dissolution process of HEMEs has two stages - chemical digestion 
of the filter and mechanical erosion of the digested filter. The di- 
gestion is achieved by a boiling 5 wt% caustic solutions, whereas 
the mechanical break down of the digested filter is successfully 
achieved by spraying process water on the digested filter. An alter- 
nate method of breaking down the digested filter by increased air 
sparging of the solution was found to be marginally successful are 
best. The pilot-scale tests also demonstrated that the products of 
dissolution are easily pumpable by a centrifugal pump. 


32673 (WSRC-TR-94-0378) Magnetic survey of D-Area oil 
basin waste unit. Cumbest, R.J.; Marcy, D.; Hango, J.; Bently, S.; 
Hunter, B.; Cain, B. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 96p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE95000443. Source: OSTI; NTIS; INIS; GPO Dep. 

The D-Area Oil Basin RCRA Waste Unit is located north of D- 
Area on Savannah River Site. This Waste Unit was known, based 
on aerial photography and other historical data, to be the location 
for one or more trenches used for disposal of oil in steel drums and 
other refuse. In order to define the location of possible trenches on 
the site and to assess the possibility of the presence of additional 
buried objects a magnetic survey was conducted by the Environ- 
mental Monitoring Section/Groundwater Group during July, 1993, 
at the request of the Environmental Restoration Department. Prior 
to the conduct of the magnetic survey a Ground Penetrating Radar 
survey of the site consisting of several lines identified several areas 
of disturbed soil. Based on these data and other historical informa- 
tion the general orientation of the trenches could be inferred. The 
magnetic survey consists of a rectangular grid over the waste unit 
designed to maximize resolution of the trench edges. This report 
describes the magnetic survey of the D-Area Oil Basin Waste Unit. 


32674 (YAA-215/R2) Radioactive and hazardous con- 
stituents screening plan for industrial waste landfill IV. 
Lankford, L.L.; Bohrman, D.E. Oak Ridge National Lab., TN 
(United States). May 1994. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95000612. Source: OSTI; NTIS; INIS; GPO Dep. 

Industrial Waste Landfill IV (IWLF IV) is permitted (Registration 
Number IDL 01 1030075) to accept nonhazardous, nonradioactive 
industrial waste as detailed in the “Design and Operating Proce- 
dures for the Y-12 Industrial Waste Landfill IV," Y/TS-399 and by 
Tennessee Department of Environment and Conservation (TDEC) 
special waste approval. Both are approved by the TDEC. 


32675 (YJT-94-05) Applicability of surface complexation 
modelling in TVO’s studies on sorption of radionuclides. Carls- 
son, T. (VIT Chemical Technology, Espoo (Finland)). Nuclear 
Waste Commission of Finnish Power Companies, Helsinki (Fin- 
land). Mar 1994. 37p. Order Number DE95600684. Source: OSTI; 
NTIS; INIS. 

The report focuses on the possibility of applying surface com- 
plexation theories to the conditions at a potential repository site in 
Finland and of doing proper experimental work in order to deter- 
mine necessary constants for the models. The report provides 
background information on: (1) what type experiments should be 
carried out in order to produce data for surface complexation mod- 
elling of sorption phenomena under potential Finnish repository 
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conditions, and (2) how to design and perform properly such ex- 
periments, in order to gather data, develop models or both. The 
report does not describe in detail how proper surface complexation 
experiments or modelling should be carried out. The work contains 
several examples of information that may be valuable in both mod- 
elling and experimental work. (51 refs., 6 figs., 4 tabs.). 


32676 (YJT—94-06) Deformations during saturation of the 
crushed aggregate, Olkiluoto tonalite. Laaksonen, R. (VTT Com- 
munities and Infrastructure, Espoo (Finland)); Rathmayer, H.; 
Takala, J.; Toerngvist, J. Nuclear Waste Commission of Finnish 
Power Companies, Helsinki (Finland). Mar 1994. 64p. Order Num- 
ber DE95600685. Source: OSTI; NTIS; INIS. 

Crushed aggregate tonalite produced of crystalline tonalite or a 
correspondent rock with particle size up to 8 mm (or 16 mm) will 
be used as backfill material in the VLU repository caverns at Olkilu- 
oto (in Finland). The backfill material has to retard radionuclides, to 
restrict the groundwater perlocation and to support mechanically 
the concrete structure of the repository silos. Mechanical and hy- 
draulic behaviour of crushed tonalite when effected by stresses 
applied during compaction of the backfill and due to groundwater 
perlocation was studied at three batches having different grada- 
tions. Information about the phenomenon of settlement due to 
saturation and as a function of the compaction methods was ob- 
tained from a literature survey. The maximum amount of possible 
deformation due to compaction was analyzed with a gyratory de- 
vice, Known to have a good repeatability. In a group of simulation 
tests using a large oedometer cell the amount of compression due 
to the saturation process was measured. Also studies on the suit- 
ability of different compaction methods could be done with these 
tests. (43 refs., 49 figs., 3 tabs.). 


32677 (YJT-94-07) Studies of matrix diffusion in gas 
phase. Hartikainen, K. (Univ. of Jyvaeskylae (Finland). Dept. of 
Physics); Timonen, J.; Vaeaetaeinen, K.; Pietarila, H.; Hautojaervi, 
A. Nuclear Waste Commission of Finnish Power Companies, 
Helsinki (Finland). Mar 1994. 36p. (In Finnish). Order Number 
DE95600686. Source: OSTI; NTIS; INIS. 

The diffusion of solutes from fractures into rock matrix is an im- 
portant factor in the safety analysis of disposal of radioactive 
waste. Laboratory measurements are needed to complement field 
investigations for a reliable determination of the necessary trans- 
port parameters. Measurements of diffusion coefficients in tight 
rock samples are usually time consuming because the diffusion 
processes are slow. On the other hand it is well known that diffu- 
sion coefficients in the gas phase are roughly four orders of 
magnitude larger than those in the liquid phase. Therefore, for 
samples whose structures do not change much upon drying, it is 
possible to estimate the diffusion properties of the liquid phase 
when the properties of the gas phase are known. Advantages of 
the gas method are quick and easy measurements. In the mea- 
surements nitrogen was used as the carrier gas and helium as the 
tracer gas, and standard techniques have been used for helium 
detection. Techniques have been developed for both channel flow 
and through-diffusion measurements. The breakthrough curves 
have been measured in every experiment and all measurements 
have been modelled by using appropriate analytical models. As a 
result matrix porosities and effective diffusion coefficients in the gas 
phase have been determined. (12 refs., 21 figs., 6 tabs.). 


32678 (YJT-—94-09) Stripa project - evaluation of the sealing 
studies. Poellae, J. (Technical Research Centre of Finland, Espoo 
(Finland)); Riekkola, R.; Saanio, T. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Apr 1994. 124p. (in 
Finnish). Order Number DE95600687. Source: OSTI; NTIS; INIS. 
The phase Ili of the Stripa-project, an international co-operative 
project concerning final disposal of spent nuclear fuel, was started 
during 1986. During this phase groundwater flow in rock fractures 
was studied and modelled, devices and methods for bedrock stud- 
ies were developed and the suitability of various materials for 
sealing the rock surrounding the disposal rooms were tested. Ex- 
perimental activities came to end 1991, and the final reports were 
delivered in 1993. In this report the results of the phase Ill con- 
cerning the sealing of the bedrock are described and evaluated. 
Main field, laboratory and theoretical investigations are described. 
As field investigations there were grouting of the rock around the 





deposition hole, grouting of the excavation damaged zone around 
the tunnel and grouting of the natural fracture zone crossing the 
tunnel. Laboratory tests were dealing with longevity and rheological 
properties of bentonite and cement. (20 refs., 44 figs., 12 tabs.). 


32679 (Y/SUB—94-99069C/Y15/7) Comprehensive monitor- 
ing report for underground storage tanks 1219-U, 1222-U, 
2082-U, and 2068-U at the Rust Garage Facility, Buildings 
9720-15 and 9754-1. Oak Ridge National Lab., TN (United States). 
Jun 1994. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95000606. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to provide hydrogeologic, geo- 
chemical, and vapor monitoring data required for comprehensive 
monitoring of underground storage tanks at the Rust Garage Facil- 
ity. 


32680 (Y/TS—769/R3) Resource Conservation and Recov- 
ery Act (RCRA) Part B permit application for tank storage 
units at the Oak Ridge Y-12 Plant. Oak Ridge Y-12 Plant, TN 
(United States). May 1994. 292p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE95000467. Source: OSTI; NTIS; INIS; GPO Dep. 

In compliance with the Resource Conservation and Recovery Act 
(RCRA), this report discusses information relating to permit appli- 
cations for three tank storage units at Y-12. The storage units are: 
Building 9811-1 RCRA Tank Storage Unit (OD-7); Waste Oil/ 
Solvent Storage Unit (OD-9); and Liquid Organic Solvent Storage 
Unit (OD-10). Numerous sections discuss the following: Facility de- 
scription; waste characteristics; process information; groundwater 
monitoring; procedures to prevent hazards; contingency plan; per- 
sonnel training; closure plan, post closure plan, and financial 
requirements; record keeping; other federal laws; organic air emis- 
sions; solid waste management units; and certification. Sixteen 
appendices contain such items as maps, waste analyses and 
forms, inspection logs, equipment identification, etc. 
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Refer also to citation(s) 32187, 32433, 32434, 32448, 32449, 
32469, 32476, 32493, 32572, 32665, 32728, 32741, 32743, 32810, 
33827, 34270, 34321, 34339, 34342 


32681 (ANL-94/10) Argonne National Laboratory-East site 
environmental report for calendar year 1993. Golchert, N.W. 
(Argonne National Lab., IL (United States). Environment and Waste 
Management Program); Kolzow, R.G. Argonne National Lab., IL 
(United States). May 1994. 295p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95001080. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the results of the environmental protection 
program at Argonne National Laboratory-East (ANL) for 1993. To 
evaluate the effects of ANL operations on the environment, sam- 
ples of environmental media collected on the site, at the site 
boundary, and off the ANL site were analyzed and compared to 
applicable guidelines and standards. A variety of radionuclides was 
measured in air, surface water, groundwater, soil, grass, and 
bottom sediment samples. In addition, chemical constituents in sur- 
face water, groundwater, and ANL effluent water were analyzed. 
External penetrating radiation doses were measured and the po- 
tential for radiation exposure to off-site population groups was 
estimated. The results of the surveillance program are interpreted 
in terms of the origin of the radioactive and chemical substances 
(natural, fallout, ANL, and other) and are compared with applicable 
environmental quality standards. A US Department of Energy 
(DOE) dose calculation methodology, based on International Com- 
mission on Radiological Protection (ICRP) recommendations and 
the CAP-88 version of the EPA-AIRDOSE/RADRISK computer 
code, is used in this report. The status of ANL environmental pro- 
tection activities with respect to the various laws and regulations 
which govern waste handling and disposal is discussed. This report 
also discusses progress being made on environmental corrective 
actions and restoration projects from past activities. 


32682 (ANL/EAD/TM-19) Extent of chromium contamina- 
tion beneath the 60s pits in the Chemical Waste Landfill at 
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Sandia National Laboratories, Albuquerque, New Mexico. John- 
son, R. Argonne National Lab., IL (United States). Environmental 
Assessment Div. Sep 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95000583. Source: OSTI; NTIS; INIS; GPO Dep 
Plume™ and SitePlanner™ were used to analyze the extent of 
chromium contamination beneath the 60s pits in the Chemical 
Waste Landfill at Sandia National Laboratories. On the basis of 
Plume™'s analysis with currently available sampling and the proper 
locations for that sampling. Finally, a retrospective study was con- 
ducted for the site that evaluated the potential for cost savings if 
the characterization effort had followed an adaptive sampling pro- 
gram approach. Included in this retrospective study was an 
analysis of the impacts that spatial autocorrelation, soft information, 
and alternative sampling program goals have on sampling program 
progress. The conclusion is that by relying on an adaptive sampling 
program approach at the 60s pits, and leveraging the little soft 
information that is available for this location, a significant gain in in- 
formation could have been realized for the same number of bores. 


32683 (BNWL-SA-3932) Feeding bionomics of juvenile chi- 
nook salmon relative to thermal discharges in the central 
Columbia River. Becker, C.D. Battelle Pacific Northwest Lab., 
Richland, WA (United States). [1994]. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95001319. Source: OSTI; NTIS; GPO Dep. 

Juvenile chinook salmon (Oncorhynchus tshawytscha) in the 
Hanford environs of the central Columbia River, Washington con- 
sumed almost entirely adult and larval stages of aquatic insects. 
The food organisms were dominated by midges (Diptera: Tendi- 
pedidae); by numbers, adult midges provided 64 and 58% of the 
diet and larval midges 17 and 18% of the diet, in 1968 and 1969, 
respectively. The families Hydropsychidae (Trichoptera), Notonecti- 
dae (Hemiptera) and Hypogastruridae (Collembola) were of 
secondary importance. Small fry fed almost exclusively on the 
small tendipedids. Over 95% of all food organisms originated within 
the river ecosystem. The distinctive features of food and feeding 
activity were fourfold: first, relatively few insect groups were uti- 
lized; second, the fish depended on drifting, floating, or swimming 
organisms; third, they visually selected living prey moving in or on 
the water; and fourth, they were habitat opportunists to a high 
degree. The 1969 data, were studied to reveal possible thermal ef- 
fects of heated discharges from plutonium production reactors at 
Hanford on food and growth parameters. All data were character- 
ized by considerable variation between and within stations. No 
discernable effects between coldwater and warmwater stations 
were revealed by analyses of: (1) groups of food organisms 
utilized, (2) food and feeding activity, (3) numbers of insects con- 
sumed, (4) seasonal increases in fish length, (5) fish length-weight 
relationships, (6) fish coefficients of condition, and (7) stomach bio- 
mass. The lack of detectable thermal effects was apparently due to 
the fact that the main effluent plumes discharge in midstream and 
the effluents are well mixed before reaching inshore feeding areas. 
The transient nature of fish groups at each station, influenced by 
changes in regulated river flows, and the availability of food organ- 
isms in the river drift were ecological factors affecting critical 
thermal evaluation in situ. 


32684 (DOE/AL/62350-65) Baseline risk assessment of 
ground water contamination at the Uranium Mill Tailings Site 
near Riverton, Wyoming. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Sep 1994. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95001263. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Risk Assessment evaluated potential impacts to public 
health or the environment caused by ground water contamination 
at the former uranium mill processing site. In the first phase of the 
U.S. Department of Energy’s Uranium Mill Tailings Remedial Action 
(UMTRA) Project, the tailing and other contaminated material at 
this site were placed in a disposal cell near the Gas Hills Plant in 
1990. The second phase of the UMTRA Project is to evaluate 
ground water contamination. This risk assessment is the first site- 
specific document to evaluate potential health and environmental 
risks for the Riverton site under the Ground Water Project; it will 
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help determine whether remedial actions are needed for contami- 
nated ground water at the site. 


32685 (DOE/AL/62350—72D-Rev.1) UMTRA project technical 
assistance contractor quality assurance implementation plan 
for surface and ground water. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Sep 1994. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95001272. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project 
Technical Assistance Contractor (TAC) Quality Assurance Imple- 
mentation Plan (QAIP) outlines the primary requirements for 
integrating quality functions for TAC technical activities applied to 
the surface and ground water phases of the UMTRA Project. The 
QAIP is subordinate to the latest issue of the UMTRA Project TAC 
Quality Assurance Program Plan (QAPP). The QAIP addresses 
technical aspects of the TAC UMTRA Project surface and ground 
water programs. The QAIP is authorized and approved by the TAC 
Project Manager and QA manager. The QA program is designed to 
use monitoring, audit, and surveillance functions as management 
tools to ensure that all Project organization activities are carried 
out in a manner that will protect public health and safety, promote 
the success of the UMTRA Project and meet or exceed contract 
requirements. 


32686 (DOE/AL/62350-116) Baseline risk assessment of 
ground water contamination at the Uranium Mill Tailings Site 
near Green River, Utah. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Sep 1994. 190p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95001277. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this baseline risk assessment is to determine 
whether ground water contamination at the Green River, Utah, ura- 
nium mill tailings site has the potential to adversely affect public 
health or the environment. This risk assessment is a baseline as- 
sessment in the sense that it describes pre-remediation ground 
water conditions at the site, with ground water contamination only 
partially characterized. Nonetheless, this document evaluates the 
potential for imminent public health or environmental risks that may 
need attention before the site is fully characterized. The evaluation 
is based on available ground water data from the most contami- 
nated wells at the processing site, and only major exposure 
pathways have been thoroughly examined. 


32687 (DOE/AL/62350-142) Remedial action pian for the 
inactive Uranium Processing Site at Naturita, Colorado: Reme- 
dial action plan: Attachment 2, Geology report, Attachment 3, 
Ground water hydrology report: Working draft. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
398p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE95001266. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The uranium processing site near Naturita, Colorado, is one of 
24 inactive uranium mill sites designated to be cleaned up by the 
US Department of Energy (DOE) under the Uranium Mill Tailings 
Radiation Control Act of 1978 (UMTRCA), 42 USC §7901 et seq. 
Part of the UMTRCA requires that the US Nuclear Regulatory 
Commission (NRC) concur with the DOE’s remedial action plan 
(RAP) and certify that the remedial action conducted at the site 
complies with the standards promulgated by the US Environmental 
Protection Agency (EPA). This RAP serves two purposes. First, it 
describes the activities that are proposed by the DOE to accom- 
plish remediation and long-term stabilization and control of the 
radioactive materials at the inactive uranium processing site near 
Naturita, Colorado. Second, this RAP, upon concurrence and exe- 
cution by the DOE, the state of Colorado, and the NRC, become 


Appendix B of the cooperative agreement between the DOE and 
the state of Colorado. 


32688 


(DOE/AL/62350—143) Comment and response docu- 
ment for the long-term surveillance plan for the Shiprock, New 
Mexico, disposal site. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Sep 1994. 26p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95001282. Source: OSTI; NTIS; 
GPO Dep. 

This document contains comments and responses regarding the 
long-term surveillance plan for the Shiprock, New Mexico uranium 
mine tailings disposal site. Discrepencies and errors within the plan 
document are noted and corrections are recorded. 


32689 (DOE/AL/62350-145) Baseline risk assessment of 
ground water contamination at the Uranium Mill Tailings Site in 
Lakeview, Oregon. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Oct 1994. 185p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE95001273. Source: OSTI; NTIS; INIS; GPO Dep. 

This Baseline Risk Assessment of Ground Water Contamination 
at the Uranium Mill Tailings Site in Lake view, Oregon evaluates 
potential impacts to public health or the environment resulting from 
ground water contamination at the former uranium mill processing 
site. 


32690 (DOE/AL/62350—-155) Technical assistance contrac- 
tor management plan: Surface and ground water. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Sep 
1994. 88p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95001267. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the general management structure of the 
Technical Assistance Contractor (TAC) for the Uranium Mill Tailings 
Remedial Action (UMTRA) Project. This team is a partnership of 
four major private subcontractors, which teamed together, are striv- 
ing to be the leader in environmental restoration of uranium mining 
and milling operations. It will provide a pool of experts in various 
aspects of the technologies necessary to accomplish this goal, 
available to DOE to deal with mission concerns. The report ex- 
pands on goals from TAC’s mission statement, which include 
management concerns, environment, safety, and health, quality, 
technical support, communications, and personnel. 


32691 (DOE/AL/62350-157) Site observational work plan 
for the UMTRA project site at Falls City, Texas. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
91p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001281. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During surface remedial action, an estimated 7.0 million tons 
(6.4 million tonnes) of uranium mill tailings and other contaminated 
materials were consolidated and stabilized on the Falls City site. 
The ground water protection strategy at the Falls City disposal site 
for the UMTRA Surface Project (Subpart A of 40 CFR Part 192 
(1994)) was an application for supplemental standards, based on 
Class Ill (limited use) ground water in the uppermost aquifer. This 
water is not a current or potential source of drinking water. Ground 
water from the uppermost aquifer (ground water from the De- 
weesville/Conquista Members and the Dilworth Member) contains 
widespread ambient contamination resulting from naturally occur- 
ring conditions and from the effects of human activity not related to 
uranium milling operations (uranium exploration and mining activi- 
ties). The ground water cannot be effectively cleaned up for 
drinking or other beneficial purposes using treatment methods rea- 
sonably employed by public water supply systems. The U.S. 
Nuclear Regulatory Commission (NRC) and the state of Texas con- 
curred with the ground water protection strategy for the disposal 
site in September 1992. Surface remedial action in accord with 
Subpart A was completed in April 1994. The proposed ground wa- 
ter compliance strategy (Subpart B of 40 CFR Part 192 (1994)) at 
the Falls City site is to perform no remedial action based on appii- 
cation for supplemental standards because the ground water in the 
uppermost aquifer is classified as Class Ill ground water. Class Ill 
ground water includes ground water that is not a current or poten- 
tial source of drinking water because of widespread, ambient 
contamination that cannot be cleaned up using treatment methods 
reasonably employed by public water supply systems (40 CFR § 
192.11 (e) (1994)). Although supplemental standards are being ap- 
plied, the potential use of ground water in the site vicinity will be 
protected. 





32692 (DOE/AL/62350-158) Site observational work plan 
for the UMTRA project site at Shiprock, New Mexico. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Sep 
1994. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95001269. Source: OSTI; NTIS; INIS; GPO Dep. 

The site observational work plan (SOWP) for the Shiprock, New 
Mexico, Uranium Mill Tailings Remedial Action (UMTRA) Project 
Site is the initial document for developing site-specific activities to 
achieve regulatory compliance in the UMTRA Ground Water 
Project. The regulatory framework used to select the proposed 
ground water compliance strategies is presented along with a dis- 
cussion of the relationship of this SOWP to other UMTRA Ground 
Water Project programmatic documents. The Shiprock site consists 
of two, interconnected hydrogeologic systems: the terrace system 
and the floodplain system. Separate compliance strategies are pro- 
posed for these two systems. The compliance strategy for the 
terrace aquifer is no remediation with the application of supplemen- 
tal standards based on classification of the terrace aquifer as 
having Class Ill (limited-use) ground water. The compliance 
strategy for the floodplain aquifer is active remediation using a sub- 
surface biological barrier. These strategies were selected by 
applying site-specific data to the compliance framework developed 
in the UMTRA Ground Water programmatic environmental impact 
statement (PEIS) (DOE, 1994a). The site conceptual model indi- 
cates that milling-related contamination has impacted the ground 
water in the terrace and floodplain aquifers. Ground water occurs 
in both aquifers in alluvium and in fractures in the underlying Cre- 
taceous age Mancos Shale. A mound of ground water related to 
fluids from the milling operations is thought to exist in the terrace 
aquifer below the area where settling ponds were in use during the 
mill operations. Most of the water occurring in the floodplain aquifer 
is from recharge from the San Juan River. 


32693 (DOE/AL/62350-162) Site observational work plan 
for the UMTRA Project site at Riverton, Wyoming. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
288p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE95001271. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The site observational work plan (SOWP) for the Riverton, 
Wyoming, Uranium Mill Tailings Remedial Action (UMTRA) Project 
Site is the first document for the UMTRA Ground Water Project to 
address site-specific activities to meet compliance with the U.S. 
Environmental Protection Agency (EPA) proposed ground water 
standards (52 FR 36000 (1987)). In support of the activities the 
regulatory framework and drivers are presented along with a dis- 
cussion of the relationship of this SOWP to other UMTRA Ground 
Water Project programmatic documents. A combination of the two 
compliance strategies that will be recommended for this site are no 
remediation with the application of alternate concentration levels 
(ACL) and natural flushing in conjunction with institutional controls. 
ACLs are to be applied to constituents that occur at concentrations 
above background levels but which are essential nutrients and oc- 
cur within nutritional ranges and/or have very low toxicity and high 
dietary intake rates compared to the levels detected in the ground 
water. The essential premise of natural flushing is that ground wa- 
ter movement and natural attenuation processes will reduce the 
detected contamination to background levels within 1 00 years. 
These two recommended compliance strategies were evaluated by 
applying Riverton site-specific data to the compliance framework 
developed in the UMTRA Ground Water programmatic environmen- 
tal impact statement. There are three aquifers beneath the site: a 
surficial unconfined aquifer, a middle semiconfined aquifer, and a 
deeper confined aquifer. The milling-related contamination at the 
site has affected both the surficial and semiconfined aquifers, al- 
though the leaky shale aquifers separating these units limits the 
downward migration of contamination into the semiconfined aquifer. 
A shale aquitard separates the semiconfined aquifer from the un- 
derlying confined aquifer which has not been contaminated by 
milling-related constituents. 


32694 (DOE/AL/62350-T3) Modifications to the remedial 
action plan and site design for stabilization of the inactive 
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Uranium Mill Tailings Site at Green River, Utah. Jacobs Engji- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
39p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Modifications to the water resources protection strategy detailed 
in the remedial action plan for the Green River, Utah, disposal site 
are presented. The modifications are based on new information, in- 
cluding ground water quality data collected after remedial action 
was completed and on a revised assessment of disposal cell de- 
sign features, surface conditions, and site hydrogeology. The 
modifications will result in compliance with the U.S. EPA proposed 
ground water standards (52 FR 36000 (1987)). 


32695 (DOE/EA-0339-Rev.2) Environmental assessment of 
remedial action at the slick rock Uranium Mill Tailings sites 
Slick Rock, Colorado. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Sep 1994. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95001279. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 (42 USC 
§ 7901 et seq.), hereafter referred to as the UMTRCA, authorized 
the U.S. Department of Energy (DOE) to clean up two uranium mill 
tailings processing sites near Slick Rock, Colorado, in San Miguel 
County. The purpose of the cleanup is to reduce the potential 
health effects associated with the radioactive materials remaining 
on the sites and on vicinity properties (VPs) associated with the 
sites. Contaminated materials cover an estimated 55 acres of the 
Union Carbide (UC) processing site and 12 ac of the North 
Continent (NC) processing site. The total estimated volume of con- 
taminated materials is approximately 61 8,300 cubic yards. In 
addition to the contamination in the two processing site areas, four 
VPs were found to contain contamination. As a result of the tailings 
being exposed to the environment, contamination associated with 
the UC and NC sites has leached into shallow ground water. 
Surface water has not been affected. The closest residence is ap- 
proximately 0.3 air mi from either site. The proposed action is to 
remediate the UC and NC sites by removing all contaminated 
materials within the designated site boundaries or otherwise asso- 
ciated with the sites, and relocating them to, and stabilizing them 
at, a location approximately 5 road mi (8 km) northeast of the sites 
on land administered by the Bureau of Land Management (BLM). 
Remediation would be performed by the DOE’s Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project. All solid contaminated 
materials would be buried under 5 feet (ft) of rock and soil materi- 
als. The proposed disposal site area is currently used by ranchers 
for cattle grazing over a 7-month period. The closest residence to 
the proposed disposal site is 2 air mi. An estimated 44 ac of land 
would be permanently transferred from the BLM to the DOE and 
restricted from future use. 


32696 (DOE/EH—0373) Routine environmental audit of the 
K-25 Site, Oak Ridge, Tennessee. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Audit. Feb 1994. 167p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC01- 
87EH79003. Order Number DE95001191. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents the results of the Routine Environmental 
Audit of the K-25 Site in Oak Ridge, Tennessee, conducted Febru- 
ary 14 through February 25, 1994, by the US Department of 
Energy's (DOE’s) Office of Environmental Audit (EH-24) located 
within the Office of Environment, Safety and Health (EH). The Rou- 
tine Environmental Audit for the K-25 site was conducted as an 
environmental management assessment, supported through 
reviews of the Waste Management Program and the Decontamina- 
tion and Decommissioning Program. The assessment was 
conducted jointly with, and built upon, the results provided by the 
“DOE Oak Ridge Operations Office Environment, Safety, health 
and Quality Assurance Appraisal at the K-25 Site.” DOE 5482.1B, 
“Environment, Safety and Health Appraisal Program,” established 
the mission of EH-24 to provide comprehensive, independent over- 
sight of Department-wide environmental programs on behalf of the 
Secretary of Energy. The purpose of this assessment is to provide 
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the Secretary of Energy and senior DOE managers with concise 
independent information as part of DOE's continuing effort to im- 
prove environmental program performance. The ultimate goal of 
EH-24 is enhancement of environmental protection and the mini- 
mization of risk to public health and the environment. The routine 
environmental audit is one method by which EH-24 accomplishes 
its mission, utilizing systematic and periodic evaluations of the De- 
partment’s environmental programs within line organizations. 


32697 (DOE/EH-0403) Routine environmental audit of the 
Hanford Site, Richland, Washington. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Audit. May 1994. 188p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94019060. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the routine environmental 
audit of the Hanford Site (Hanford), Richland, Washington. During 
this audit, the activities conducted by the audit team included re- 
views of internal documents an reports from previous audits and 
assessments; interviews with US Department of Energy (DOE), 
State of Washington regulatory, and contractor personnel; and in- 
spections and observations of selected facilities and operations. 
The onsite portion of the audit was conducted May 2-13, 1994, by 
the DOE Office of Environmental Audit (EH-24), located within the 
Office of Environment, Safety and Health (EH). The audit evaluated 
the status of programs to ensure compliance with Federal, State, 
and local environmental laws and regulations; compliance with 
DOE orders, guidance, and directives; and conformance with ac- 
cepted industry practices and standards of performance. The audit 
also evaluated the status and adequacy of the management sys- 
tems developed to address environmental requirements. 


32698 (DOE/NV/10872-T132) Yucca Mountain Site Charac- 
terization Project Harry Reid Center Quality Assurance 
Support: Quarterly report, April 1, 1994—June 30, 1994. Cross- 
Smiecinski, A. Nevada Univ., Las Vegas, NV (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO8-S0NV10872. Order Number 
DE94019231. Source: OSTI; NTIS; GPO Dep. 

For the cooperative agreement quarters 4/1/94 through 6/30/94, 
HRC QA staff performed the following: Certification samples were 
analyzed for inorganics/volatiles, inorganics and inorganics, respec- 
tively. The data reports were submitted by HRC to the scoring 
agencies. Data verification was performed for Fingerprinting and 
Ground Water Quality Monitoring data. The procedures for data 
verification and validation are not complete. Field sampling was 
performed on six well samples and a few more wells were consid- 
ered as possible sampling sites. Baseline sampling is now 
complete for the inorganics determinations for all YM-remote ac- 
cessible sites that were finalized in January 1994. 


32699 (DOE/NV/10872-T134) Identification of subsurface 
microorganisms at Yucca Mountain: 4th Quarterly report, April 
1, 1994—June 30, 1994. Stetzenbach, L.D. Nevada Univ., Las Ve- 
gas, NV (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC08-90NV10872. 
Order Number DE94019233. Source: OSTI; NTIS; GPO Dep. 

This progress report details the identification of bacteria in 
ground water samples from 29 springs at Ash Meadows and Death 
Valley at Yucca Mountain. 


32700 (DOE/NV/10872-T136) Analytical laboratory and mo- 
bile sampling platform: Progress report, April 1, 1994—June 
30, 1994. Stetzenbach, K. Nevada Univ., Las Vegas, NV (United 
States). [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC08-90NV10872. Order Number 
DE94019235. Source: OSTI; NTIS; GPO Dep. 

For the cooperative agreement quarters 4/1/94 through 6/30/94, 
HRC QA staff performed the following: Experimentation on the mi- 
crowave rock digestion continued during this quarter, however no 
results from the round robin analyses have been received. Data 
verification was performed for Fingerprinting and Ground Water 
Quality Monitoring data. The procedures for data verification and 
validation are not complete. Field sampling was performed on six 
well samples and a few more wells were considered as possible 
sampling sites. The HRC is waiting to hear from AMESH regarding 
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pumping of the C-wells complex and the WT wells for an opportu- 
nity to collect ground water samples at near-field sites. Analyses of 
samples collected in May and June will proceed during July. In ad- 
dition internal analytical and esternal background data are being 
compiled. 


32701 (DOE/OR-01-1173-D2) Remedial Investigation Work 
Plan for Chestnut Ridge Operable Unit 1 (Chestnut Ridge 
Security Pits) at the Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee. Oak Ridge National Lab., TN (United States). Mar 1994. 
554p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (Y/ER-112-D2). Order Number 
DE95000616. Source: OSTI; NTIS; INIS; GPO Dep. 

This document outlines the activities necessary to conduct a Re- 
medial Investigation (RI) of the Chestnut Ridge Security Pits 
(CRSP) at the Oak Ridge Y-12 Plant. The CRSP, also designated 
Chestnut Ridge Operable Unit (OU) 1, is one of four OUs along 
Chestnut Ridge on the Oak Ridge Reservation (ORR). The pur- 
pose of the Ri is to collect data to (1) evaluate the nature and 
extent of known and suspected contaminants, (2) support an Eco- 
logical Risk Assessment (ERA) and a Human Health Risk 
Assessment (HHRA), (3) support the feasibility study in the devel- 
opment and analysis of remedial alternatives, and (4) ultimately, 
develop a Record of Decision (ROD) for the site. This chapter 
summarizes the regulatory background of environmental investiga- 
tion on the ORR and the approach currently being followed and 
provides an overview of the RI to be conducted at the CRSP. Sub- 
sequent chapters provide details on site history, sampling activities, 
procedures and methods, quality assurance (QA), health and 
safety, and waste management related to the RI. 


32702 (DOE/OR-01-1252-D2) Characterization plan for the 
Oak Ridge National Laboratory Area-Wide Groundwater Pro- 
gram, Oak Ridge, Tennessee. Department of Energy, Oak Ridge, 
TN (United States). Oak Ridge Operations Office; Oak Ridge Na- 
tional Lab., TN (United States). Aug 1994. 455p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (ORNL/ER-221-D2). Order Number DE95000632. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This characterization plan has been developed as part of the 
U.S. Department of Energy’s (DOE's) investigation of the Ground- 
water Operable Unit (GWOU) at Oak Ridge National Laboratory 
(ORNL) located near Oak Ridge, Tennessee. The first iteration of 
the characterization plan is intended to serve as a strategy docu- 
ment to guide subsequent GWOU remedial investigations. The 
plan provides a rationale and organization for groundwater data ac- 
quisition, monitoring, and remedial actions to be performed during 
implementation of environmental restoration activities associated 
with the ORNL GWOU. It is important to note that the characteriza- 
tion plan for the ORNL GWOU is not a prototypical work plan. As 
such, remedial investigations will be conducted using annual work 
plans to manage the work activities, and task reports will be used 
to document the results of the investigations. Sampling and analy- 
sis results will be compiled and reported annually with a review of 
data relative to risk (screening level risk assessment review) for 
groundwater. This characterization plan outlines the overall strat- 
egy for the remedial investigations and defines tasks that are to be 
conducted during the initial phase of investigation. This plan is pre- 
sented with the understanding that more specific addenda to the 
plan will follow. 


32703 (EGG—11265-1030) An aerial radiological survey of 
the Sandia National Laboratories and surrounding area. Ried- 
hauser, S.R. EG and G Energy Measurements, Inc., Las Vegas, 
NV (United States). Remote Sensing Lab. Jun 1994. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-93NV11265. Order Number DE94019133. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A team from the Remote Sensing Laboratory conducted an 
aerial radiological survey of the area surrounding the Sandia Na- 
tional Laboratories and Kirtland Air Force Base in Albuquerque, 
New Mexico, during March and April 1993. The survey team mea- 
sured the terrestrial gamma radiation at the site to determine the 
levels of natural and man-made radiation. This survey includes the 
areas covered by a previous survey in 1981. The results of the 





aerial survey show a background exposure rate which varies be- 
tween 5 and 18 uR/h plus an approximate 6 uR/h contribution from 
cosmic rays. The major radioactive isotopes found in this survey 
were: potassium-40, thallium-208, bismuth-214, and actinium-228, 
which are all naturally-occurring isotopes, and cobalt-60, cesium- 
137, and excess amounts of thallium-208 and actinium-228, which 
are due to human actions in the survey area. In regions away from 
man-made activity, the exposure rates inferred from this survey’s 
gamma ray measurements agree almost exactly with the exposure 
rates inferred from the 1981 survey. In addition to the aerial mea- 
surements, another survey team conducted in situ and soil sample 
radiation measurements at three sites within the survey perimeter. 
These ground-based measurements agree with the aerial measure- 
ments within + 5%. 


32704 (EGG—11265-1043) An aerial radiological survey of 
the Salmon Site and surrounding area, Lamar County, Missis- 
sippi. Kernan, W.J. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Remote Sensing Lab. May 1994. 1 1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. Order Number DE94019100. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over the former 
Atomic Energy Commission Test Site at the Salmon Site and sur- 
rounding area between April 20 and May 1, 1992. The Salmon Site 
is located in Lamar County, Mississippi, approximately 20 miles 
southwest of Hattiesburg, Mississippi. The purpose of the survey 
was to measure and document the gamma-ray environment of the 
Salmon Site and adjacent lands. A contour map showing gamma 
radiation exposure rates at 1 meter above ground level was con- 
structed from the aerial data and overlaid on a rectified aerial 
photograph of the area. The exposure rates within the area are be- 
tween 5 and 8 uR/h. The reported exposure rates include a 
cosmic-ray contribution estimated to be 3.7 uR/h. Radionuclide as- 
says of soil samples and in situ measurements, taken with a 
pressurized ion chamber and a high-purity germanium detector, 


were obtained at 4 locations within the survey boundaries. These 
measurements were taken in support of and are in agreement with 
the aerial data. 


32705 (INIS-mf-13969, pp. 257-262) The use of lichens to 
monitor air pollution around the uranium mine and mill at 
Zirovski vrh, Slovenia. Jeran, Z. (J. Stefan Inst., Univ. of Ljubl- 
jana, Jamova 39, SLO-61111 Ljubljana (Slovenia)); Byrne, A.R.; 
Smodis, B.; Batic, F. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 16 
Jun 1994. 486p. (CONF-9304265—: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tree living (epiphytic) lichens were used to monitor air contami- 
nation with natural long-lived radionuclides associated with the 
uranium mine and mill at Zirovski vrh. Different lichen species were 
collected between 1987 and 1991 in the vicinity of the emission 
sources and some other regions of Slovenia with no known ura- 
nium contamination. In 1990 the uranium mine and yellow cake 
production plant were closed. 2@°Ra and 2'°Pb were analysed by 
gamma spectrometry using a Ge well-type detector, while the ura- 
nium level was determined by instrumental neutron activation 
analysis (INAA). The highest °2°Ra activity (average value of 200 
Ba/kg d.w.) was measured in lichen samples collected in the forest 
above the dry tailings pile, but in the valley the values dropped to 
an average of about 25 Ba/kg d.w. The uranium level was the 
highest in the immediate vicinity of the processing plant (3 - 5 yg/g 
d.w.) and in the valley of the Brebovscica (about 2 yo/g d.w.). 
210Pb levels in lichens from several sampling sites differ slightly 
from each other, although somewhat elevated levels were found in 
the near vicinity of radon emission sources. 


32706 (INIS-mf—13969, pp. 64-67) The reduction of the 
transfer of radiocaesium in natural ecological systems and in 
forest ecological systems by fertilizing. Schodlok, H.J. (Freie 
Messstelle, Sankt Margaretha-Weg 10, D-7954 Bad Wurzach (Ger- 
many)). Austrian Radiation Protection Association, Seibersdorf 
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(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265—: Austrian-Italian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyro!l (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The realization, that natural ecological systems and forest eco- 
logical systems with strong organic layers show a very high 
transfer of radiocaesium from soil to plants led us to the question 
of the influence of an improved supply of minerals by mineral fertil- 
izers. These investigations are not yet finished. The preliminary 
results of these investigations: In bog ecological systems and in 
forest ecological systems with a similar structure of the upper hori- 
zons the single supply of 125 kg/ha potassium contained in a 
sulfatically fertilizer is enough to reach a constant reduction of the 
transfer of radiocaesium from soil into plants for many years. The 
expected ecological disadvantages of fertilizing with calcium do not 
exist with a moderate fertilization of KoSO,. 


32707 (INIS-mf-13969, pp. 3-6) Impacts of radiation inci- 
dents in the Southern Urals and approaches to ensuring 
radiation protection for population. Akieyev, A.V. (Chelyabinsk 
(Russian Federation)); Goloshchapov, P.V.; Degteva, M.O.; 
Kossenko, M.M.; Kostyuchenko, V.A.; Panteleyev, V.V.; Yach- 
menyov, V.A. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 5 
May 1994. 486p. (CONF-9304265—: Austrian-italian-Hungarian ra- 
diation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OST]; 
NTIS (US Sales Only); INIS. 

In the Urals Region (esp. Chelyabinsk and Sverdlovsk) radioac- 
tive contamination was caused over 40 years due to ‘'Mayak’ 
Production Association activities. Insufficient knowledge of behav- 
iour of radiation in the environment led to high level of irradiation 
exposure of the population. Parts of this population were evacu- 
ated and agricultural land and forests were excluded from use by 
people. Until now considerable amounts of medium and low level 
liquid waste is stored in open reservoirs. A pressing need for emer- 
gency measures is evident. Principle goals of the National Program 
of Radiation Rehabilitation are cited. (rieger). 


32708 (LA-12764-ENV) Environmental surveillance at Los 
Alamos during 1992. Kohen, K. (and others); Stoker, A.; Stone, 
G. Los Alamos National Lab., NM (United States). Jul 1994. 365p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94016643. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the environmental surveillance program at 
Los Alamos National Laboratory during 1992. The Laboratory rou- 
tinely monitors for radiation and for radioactive and nonradioactive 
materials at (or on) Laboratory sites as well as in the surrounding 
region. LANL uses the monitoring results to determine compliance 
with appropriate standards and to identify potentially undesirable 
trends. Data were collected in 1992 to assess external penetrating 
radiation; quantities of airborne emissions and liquid effluents; con- 
centrations of chemicals and radionuclides in ambient air, surface 
waters and groundwaters, municipal water supply, soils and sedi- 
ments, and foodstuffs; and environmental compliance. Using 
comparisons with standards, regulations, and background levels, 
this report concludes that environmental effects from Laboratory 
operations are small and do not pose a demonstrable threat to the 
public, laboratory emplovees, or the environment. 


32709 (LA-UR-94-3260) Fast-turnaround RCRA site char- 
acterization of former TA-42 at Los Alamos National 
Laboratory. Pratt, A.R. (Los Alamos National Lab., Albuquerque, 
NM (United States)); Gainer, G.M.; Thomson, C.N.; Hutton, R.D. 
Los Alamos National Lab., NM (United States). [1994]. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95000780. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report describes the results of an accelerated characteriza- 
tion to evaluate contamination at the site of former Technical Area 
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(TA)-42. This characterization supported the construction validation 
for the Nuclear Safeguards Technology Laboratory (NSTL), which 
will be constructed at the site. 


32710 (PNL-9824) Hanford Site environmental data for cal- 
endar year 1993-surface and Columbia River. Bisping, L.E. 
Battelle Pacific Northwest Lab., Richland, WA (United States). Jun 
1994. 322p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95000319. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental monitoring at the Hanford Site, located in south- 
eastern Washington State, is conducted by Battelle Memorial 
Institute, Pacific Northwest Division, as part of its contract to 
operate the Pacific Northwest Laboratory (PNL) for the U.S. De- 
partment of Energy. The data collected provide a historical record 
of radionuclide and radiation levels attributable to natural causes, 
worldwide fallout, and Hanford operations. Data are also collected 
to monitor several chemicals. Pacific Northwest Laboratory pub- 
lishes an annual environmental report for the Hanford Site each 
calendar year. The Hanford Site Environmental Report for Calen- 
dar Year 1993 describes the Site mission and activities, general 
environmental features, radiological and chemical releases from 
operations, status of compliarice with environmental regulations, 
status of programs to accomplish compliance, and environmental 
monitoring activities and results. The report includes a summary of 
offsite and onsite environmental monitoring data collected during 
1993 by PNL’s Environmental Monitoring Program. Appendix A of 
that report contains data summaries created from raw surface and 
river monitoring data. This volume contains the actual raw data 
used to create the summaries. 


32711 (PNL-10109) Leaching tendencies of uranium and 
regulated trace metals from the Hanford Site 300 Area North 
Process Pond sediments. Serne, R.J.; LeGore, V.L.; Mattigod, 
S.V. Pacific Northwest Lab., Richland, WA (United States). Sep 
1994. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95000975. Source: OSTI; NTIS; INIS; GPO Dep. 

Data are presented that address the leaching tendencies and the 
total chemical composition of metals in feed materials and soil- 
washed fines generated by Alternative Remediation Technology, 
Inc. during a pilot-scale soil physical separation test performed at 
the 300 Area North Process Pond (Facility 316-2) on the Hanford 
Site in the spring of 1994. Four 300 Area North Process Pond sed- 
iments and one sediment from outside the pond’s fenced area 
were leach-tested using the Toxicity Characteristic Leach Proce- 
dure (TCLP) and other modified US Environmental Protection 
Agency and American Society for Testing and Materials protocols. 
Finally, leachate from the most contaminated sediment was used 
to load the Hanford sediment obtained outside the facility to 
evaluate the potential for contaminant adsorption onto natural sedi- 
ments. The sediment characterization, leach, and adsorption 
results will be used in the evaluation of remedial alternatives in the 
300-FF-1 Operable Unit Remedial Investigation/Feasibility Study. 


32712 (PNL-SA-23597) Public involvement in environmen- 
tal surveillance at Hanford. Hanf, R.W. Jr.; Patton, G.W.; 
Woodruff, R.K.; Poston, T.M. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
940815-—94: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94018719. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Environmental surveillance at the Hanford Site began during the 
mid-1940s following the construction and start-up of the nation’s 
first plutonium production reactor. Over the past approximately 45 
years, surveillance operations on and off the Site have continued, 
with virtually all sampling being conducted by Hanford Site work- 
ers. Recently, the US Department of Energy Richland Operations 
Office directed that public involvement in Hanford environmental 
surveillance operations be initiated. Accordingly, three special radi- 
ological air monitoring stations were constructed offsite, near 
hanford’s perimeter. Each station is managed and operated by two 
local school teaches. These three stations are the beginning of a 
community-operated environmental surveillance program that will 
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ultimately involve the public in most surveillance operations around 
the Site. The program was designed to stimulate interest in Han- 
ford environmental surveillance operations, and to help the public 
better understand surveillance results. The program has also been 
used to enhance educational opportunities at local schools. 


32713 (SREL—48) Mercury bioaccumulation in 
mosquitofish (Gambusia holbrooki) sampled on and around 
the Savannah River Site. Newman, M.C. (Savannah River Ecol- 
ogy Lab., Aiken, SC (United States). Biogeochemical Ecology 
Div.); Messier, A. Savannah River Ecology Lab., Aiken, SC (United 
States). May 1994. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-76SR00819. Order Number 
DE94019339. Source: OSTI; NTIS; INIS; GPO Dep. 

In the 1990 SRS Environmental Report, the statement was made 
that “Since 1989, concentrations of mercury in fish collected at all 
locations onsite have been higher than fish collected from the Sa- 
vannah River. Therefore, concentrations of mercury cannot be 
attributed to offsite sources.” However, in a preliminary assessment 
of a subset of the mercury tissue concentration data upon which 
this concern was based, M. Newman of the University of Georgia, 
Savannah River Ecology Laboratory stated that, although there 
was an upward trend in the recent data for Par Pond bass, several 
factors precluded assignment of a cause. A study of mercury 
bioaccumulation in fish collected on and around the SRS was then 
developed to resolve some of this ambiguity. It addressed the 
question, “Do fish on the SRS have significantly higher mercury 
concentrations than fish from offsite locations?” The results of this 
study which used the mosquitofish (Gambusia holbrooki) as the 
sentinel species are reported herein. Criteria for optimum sampling 
of mercury concentrations in mosquitofish were first established in 
a preliminary study. These criteria were then used to accurately 
estimate the mercury concentrations in fish from sites on and 
around the SRS. The results indicated no significant differences in 
mercury concentrations of samples taken “on” versus “off” the 
SRS. However, there were significant differences in mercury con- 
centrations of fish from locations associated with Savannah River 
water versus fish from locations isolated from river water input. 


32714 


(UCRL-JC—115998) Real-time modeling of complex 
atmospheric releases in urban areas. Baskett, R.L. (EG and G 
Energy Measurements, Inc., Pleasanton, CA (United States)); Ellis, 
J.S.; Sullivan, T.J. Lawrence Livermore National Lab., CA (United 
States); EG and G Energy Measurements, Inc., Pleasanton, CA 
(United States). Aug 1994. 5p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract W-7405-ENG-48 ; AC08- 
93NV11265. (CONF-9408145-1: International workshop on 
scientific bases for decision making after a radioactive contamina- 
tion of an urban environment, Rio de Janeiro (Brazil), 29 Aug - 2 
sep 1994). Order Number DE94018063. Source: OSTI; NTIS; 
INIS; GPO Dep. 

If a nuclear installation in or near an urban area has a venting, 
fire, or explosion, airborne radioactivity becomes the major con- 
cern. Dispersion models are the immediate tool for estimating the 
dose and contamination. Responses in urban areas depend on 
knowledge of the amount of the release, representative meteoro- 
logical data, and the ability of the dispersion model to simulate the 
complex flows as modified by terrain or local wind conditions. A 
centralized dispersion modeling system can produce realistic as- 
sessments of radiological accidents anywhere in a country within 
several minutes if it is computer-automated. The system requires 
source-term, terrain, mapping and dose-factor databases, real-time 
meteorological data acquisition, three-dimensional atmospheric 
transport and dispersion models, and experienced staff. Experience 
with past responses in urban areas by the Atmospheric Release 
Advisory Capability (ARAC) program at Lawrence Livermore Na- 
tional Laboratory illustrate the challenges for three-dimensional 
dispersion models. 


32715 (WHC-EP-0394-8) Groundwater maps of the Han- 
ford Site, December 1993. Kasza, G.L.; Hartman, M.J.; Jordan, 
W.A.; Borghese, J.V. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1994. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94019056. Source: OSTI; NTIS; INIS; GPO Dep. 





This report is an update to the series of reports that document 
the configuration of the uppermost unconfined aquifer beneath the 
Hanford Site. This series presents the latest results of the semian- 
nual water level measurement program and the water table maps 
generated from these measurements. The reports document the 
changes in the groundwater level at the Hanford Site during the 
transition from nuclear material production to environmental 
restoration and remediation. In addition, these reports provide wa- 
ter level data to support the various site characterization and 
groundwater monitoring programs currently in progress on the Han- 
ford Site. The three major operations areas (the 100, 200 and 300/ 
1100 Areas) where wastes were discharged to the soil are covered 
in this update. The water level measurements from the wells in 
these areas are portrayed on a set of maps to illustrate the hydro- 
logic conditions and are also tabulated in an appendix. A summary 
discussion of the data is included with the well index map, the 
depth to water map, and the contoured map of the water table sur- 
face for each of the three areas. 


32716 (WHC-EP-0573-2) Westinghouse Hanford Company 
Operational Environmental Monitoring. Annual report, CY 
1993. Schmidt, J.W.; Johnson, A.R.; Markes, B.M.; McKinney, 
S.M.; Perkins, C.J. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1994. 332p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94019342. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the results of the Westinghouse Hanford 
Company near-facility operational environmental monitoring for 
1993 in the 100, 200/600, and 300/400 Areas of the Hanford Site, 
in south-central Washington State. Surveillance activities included 
sampling and analyses of ambient air, surface water, groundwater, 
sediments, soil, and biota. Also, external radiation measurements 
and radiological surveys were taken at waste disposal sites, radio- 
logically controlled areas, and roads. These activities were 
conducted to assess and control the effects of nuclear facilities and 
waste sites on the local environment. In addition, diffuse sources 
were monitored to determine compliance with Federal, State, and/ 
or local regulations. In general, although effects from nuclear facili- 
ties are still seen on the Hanford Site and radiation levels are 
slightly elevated when compared to offsite conditions, the differ- 
ences are less than in previous years. At certain locations on or 
directly adjacent to nuclear facilities and waste sites, levels can be 
several times higher than offsite conditions. 


32717 (WHC-SD-ER-CSWD-—004) VAM3D-CG configuration 
management plan. Langford, D.W. Westinghouse Hanford Co., 
Richland, WA (United States). 12 Sep 1994. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000437. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The VAM3D-CG computer code has been licensed for use at 
Hanford, from HydroGeologic, Inc., of Herndon, VA. Version 2.4b 
has been installed on the 3200GWW workstations, and is currently 
under configuration management. The purpose of this report is to 
describe the installation and configuration management of VAM3D- 
CG on the Hanford Computer System. VAM3D-CG is written in 
standard FORTRAN F77. 


32718 (WHC-SD-LO45H-ER-003) Verification of best avail- 
able technology for the 300 Area Treated Effluent Disposal 
Facility (310 Facility). Wagner, R.N. Westinghouse Hanford Co., 
Richland, WA (United States). 26 Sep 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000985. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This compilation of Project L-O45H reference materials docu- 
ments that the 300 Area Treated Effluent Disposal Facility (TEDF, 
also designated the 310 Facility) was designed, built, and will be 
operated in accordance with the best available technology (BAT) 
identified in the Engineering Summary Report. The facility is in- 
tended for treatment of 300 Area process sewer wastewater. The 
following unit operations for 300 Area process sewer water treat- 
ment are specified as: influent receipt; iron co-precipitation and 
sludge handling for removal of heavy metals and initial suspended 
solids; ion exchanged for removal of mercury and other heavy met- 
als; ultraviolet (UV)/peroxide treatment for destruction of organic 
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compounds, cyanide, coliforms, sulfide, and nitrite; and effluent dis- 
charge to the Columbia River with pH monitoring/control capability. 


32719 (WHC-SD-PRP-HA-012) 283-E and 283-W hazards 
assessment. Sutton, L.N. Westinghouse Hanford Co., Richland, 
WA (United States). 26 Sep 1994. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001043. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the hazards assessment for the 200 area 
water treatment plants 283-E and 283-W located on the US DOE 
Hanford Site. Operation of the water treatment plants is the 
responsibility of ICF Kaiser Hanford Company (ICF KH). This haz- 
ards assessment was conducted to provide emergency planning 
technical basis for the water treatment plants. This document rep- 
resents an acceptable interpretation of the implementing guidance 
document for DOE ORDER 5500.3A which requires an emergency 
planning hazards assessment for each facility that has the potential 
to reach or exceed the lowest level emergency classification. 


32720 (WSRC-RP-94-67-1-Vol.1) M-Area hazardous waste 
management facility groundwater monitoring report — first 
quarter 1994: Volume 1. Evans, C.S.; Washburn, F.; Jordan, J.; 
Van Pelt, R. Westinghouse Savannah River Co., Aiken, SC (United 
States). May 1994. 526p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE94018718. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the groundwater monitoring and corrective 
action program at the M-Area Hazardous Waste Management Fa- 
cility (HWMF) at the Savannah River Site (SRS) during first quarter 
1994 as required by South Carolina Hazardous Waste Permit SC1- 
890-008-989 and section 264.100(g) of the South Carolina 
Hazardous Waste Management Regulations. During first quarter 
1994, 42 point-of-compliance (POC) wells at the M-Area HWMF 
were sampled for drinking water parameters. 


32721 (WSRC-RP-94-67-1-Vol.2) M-Area hazardous waste 
management facility groundwater monitoring report — first 
quarter 1994: Volume 2. Westinghouse Savannah River Co., 
Aiken, SC (United States). May 1994. 1042p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94019137. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains appendices A-| to the report which de- 
scribes the groundwater monitoring and corrective action program 
at the M-Area Hazardous Waste Management Facility (HWMF) at 
the Savannah River Site during first quarter 1994. During first quar- 
ter 1994, 42 point-of-compliance wells at the M-Area HWMF were 
sampled for drinking water parameters. 


32722 (WSRC-RP-94-67-2-Vol.1) M-Area hazardous waste 
management facility groundwater monitoring report: Second 
quarter 1994: Volume 1. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1994. 526p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE95000468. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the groundwater monitoring and corrective 
action program at the M-Area Hazardous Waste Management Fa- 
cility (HWMF) at the Savannah River Site (SRS) during second 
quarter 1994 as required by South Carolina Hazardous Waste Per- 
mit SC1-890-008-989 and section 264.100(g) of the South Carolina 
Hazardous Waste Management Regulations. 


32723 (WSRC-RP-94-67-2-Vol.2) M-Area hazardous waste 
management facility groundwater monitoring report: Second 
quarter 1994: Volume 2. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1994. 1051p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95000469. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Groundwater monitoring has been carried out at the M-Area 
Hazardous Waste Management Facility at the Savannah River Site 
during the second quarter of 1994 as required by pollution regula- 
tions. Samples from wells are analyzed quarterly for selected 
drinking water constituents. Attention is focused on tetrachloroethy- 


lene. This report contains appendices A through | which gives all of 
the monitoring data. 
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32724 (WSRC-RP-94-67-2-Vol.3) M-Area hazardous waste 
management facility groundwater monitoring report: Second 
quarter 1994: Volume 3. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1994. 362p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE95000470. Source: OSTI; NTIS; INIS; GPO Dep. 

Groundwater monitoring has been carried out at the M-Area 
Hazardous Waste Management Facility at the Savannah River Site 
during the second quarter of 1994 as required by pollution regula- 
tions. Samples from wells are analyzed quarterly for selected 
drinking water constituents. This report contains potentiometric 
contour maps of various aquifer zones that were monitored. Atten- 
tion is focused on mapping tetrachloroethylene. 


32725 (WSRC-TR-94-0277) Sampling and analysis of water 
from Upper Three Runs and its wetlands near Tank 16 and the 
Mixed Waste Management Facility. Dixon, K.L.; Cummins, C.L. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jun 
1994. 369p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94019067. Source: OSTI; NTIS; INIS; GPO Dep. 

In April and September 1993, sampling was conducted to charac- 
terize the Upper Three Runs (UTR) wetland waters near the Mixed 
Waste Management Facility to determine if contaminants migrating 
from MWMF are outcropping into the floodplain wetlands. For the 
spring sampling event, 37 wetlands and five stream water samples 
were collected. Thirty-six wetland and six stream water samples 
were collected for the fall sampling event. Background seepline 
and stream water samples were also collected for both sampling 
events. All samples were analyzed for RCRA Appendix IX volatiles, 
inorganics appearing on the Target Analyte List, tritium, gamma- 
emitting radionuclides, and gross radiological activity. Most of the 
analytical data for both the spring and fall sampling events were 
reported as below method detection limits. The primary exceptions 
were the routine water quality indicators (e.g., turbidity, alkalinity, 
total suspended solids, etc.), iron, manganese, and tritium. During 
the spring, cadmium, gross alpha, nonvolatile beta, potassium-40, 
ruthenium-106, and trichloroethylene were also detected above the 
MCLs from at least one location. A secondary objective of this 
project was to identify any UTR wetland water quality impacts re- 
sulting from leaks from Tank 16 located at the H-Area Tank Farm. 
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Refer also to citation(s) 32380, 32414, 32416, 32420, 32428, 
32430, 32436, 32438, 32448, 32481, 32482, 32486, 32487, 32491, 
32495, 32498, 32499, 32503, 32515, 32516, 32532, 32540, 32552, 
32556, 32558, 32559, 32560, 32562, 32571, 32578, 32580, 32581, 
32584, 32585, 32590, 32595, 32600, 32605, 32614, 32617, 32619, 
32620, 32624, 32647, 32648, 32649, 32650, 32651, 32652, 32662, 
32663, 32664, 32665, 32666, 32684, 32685, 32686, 32687, 32688, 
32691, 32692, 32693, 32694, 32695, 32696, 32701, 32703, 32715, 
32719, 32720, 32721, 32722, 32723, 32724, 33299, 33306, 33358, 
33469, 33730, 33796, 33860, 33861, 33878, 33883, 33890, 34202, 
34278, 34289, 34297, 34298, 34299, 34421, 34460 


32726 (ANL/EA/CP—83690) Limiting human exposures 
through the “as low as reasonably achievable” process at a 
Department of Energy mixed waste site. MacDonell, M.; Peter- 
son, J.; Haroun, L.; Blunt, D.; Dunning, D. Argonne National Lab., 
IL (United States). Environmental Assessment Div. [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408151-2: Dixy Lee Ray 
memorial symposium on science-based environmental manage- 
ment, Seattle, WA (United States), 30 Aug - 2 sep 1994). Order 
Number DE94018354. Source: OSTI; NTIS; INIS; GPO Dep. 
Applying a process to reduce human exposures to levels as low 
as reasonably achievable (ALARA) is a cornerstone of the US De- 
partment of Energy's radiation protection program, and this process 
is being used to develop cleanup levels for contaminated sites 
across the country. Under the ALARA process, exposures and 
risks are reduced as far below protective criteria as can reasonably 
be achieved—considering technical, economic, and social factors. 
Risk-based cleanup levels have been developed for radionuclides 
and chemicals in surface water and soil at the Weldon Spring site 
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in Missouri, following explicit applications of the ALARA process. 
Among the lessons learned during these applications were the im- 
portance of three factors: (1) soliciting early input from the parties 
involved—because the ALARA process involves a range of techni- 
cal and nontechnical issues; (2) maintaining site specificity for the 
ALARA analyses—because contaminant types and distributions will 
vary, as will local conditions and constraints; and (3) identifying 
cleanup levels in the planning phase that are distinct from those 
developed for the field phase-because remedies can be over- 
designed if the decision levels are the same as the ALARA goals 
for field work, such that little increased risk reduction is achieved 
for substantially higher costs. 


32727 (ANL/ITD/CP-83704) Laboratory/industry partner- 
ships for environmental remediation. Beskid, N.J.; Zussman, 
S.K. Argonne National Lab., IL (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-3110S-ENG-38. (CONF-9408160-1: Small business, USDOE 
contracts and remediation, Kennewick, WA (United States), 9-12 
Aug 1994). Order Number DE94018393. Source: OSTI; NTIS; 
INIS; GPO Dep. 

There are two measures of “successful” technology transfer in 
DOE's environmental restoration and waste management program. 
The first is remediation of DOE sites, and the second is commer- 
cialization of an environmental remediation process or product. The 
ideal case merges these two in laboratory/industry partnerships for 
environmental remediation. The elements to be discussed in terms 
of their effectiveness in aiding technology transfer include: a 
decision-making champion; timely and sufficient funding; well 
organized technology transfer function; well defined DOE and com- 
mercial markets; and industry/commercial partnering. Several case 
studies are presented, including the successful commercialization 
of a process for vitrification of low-level radioactive waste, the 
commercial marketing of software for hazardous waste characteri- 
zation, and the application of a monitoring technique that has won 
a prestigious technical award. Case studies will include: vitrification 
of low-level radioactive waste (GTS Duratek, Columbia, MD); bore- 
hole liner for emplacing instrumentation and sampling groundwater 
(Science and Engineering Associates, Inc., Santa Fe, NM); elec- 
tronic cone penetrometer (Applied Research Associates, Inc., 
South Royalton, VT); and software for hazardous waste monitoring 
ConSolve, Inc. (Lexington, MA). The roles of the Department of 
Energy and Argonne National Laboratory in these successes will 
be characterized. 


32728 (BNL-52437) Environmental Restoration and Waste 
Management: Strategic plan. Brookhaven National Lab., Upton, 
NY (United States). Sep 1994. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94019347. Source: OSTI; NTIS; INIS; GPO Dep. 

The Brookhaven National Laboratory (BNL) site is currently di- 
vided into five major areas, Operable Units (OUs), and several 
Areas of Concern (AOCs), which are the focus of investigation and 
clean-up. The primary environmental concern is groundwater con- 
tamination and a major emphasis of the restoration activities is 
focused on this medium. Each year, BNL generates 60 tons of 
hazardous waste and 7,000 to 8,000 cubic feet of radioactive 
waste that result from research activities. These wastes are col- 
lected at a central location, packaged and shipped off site for 
disposal. The operations for Hazardous and Radioactive Waste 
Management are conducted in compliance with EPA and DOE reg- 
ulations. BNL has continued to actively pursue means by which 
these wastes may be minimized. Activities in both the remediation 
and waste management arenas are intimately connected with the 
future vision of BNL. The long-range goal for remediation in con- 
junction with vigorous monitoring of BNL's activities is to restore 
the site and maintain strong environmental controls. The goals of 
the waste minimization program include activities to find environ- 
mentally safe alternatives to materials currently in use. By careful 
planning, BNL will minimize the amount of all waste, including sani- 
tary, that is generated on site. 


32729 (CONF-931095-86) Environmental sample manage- 
ment. Beeler, D.A. (PEER Consultants, Oak Ridge, TN (United 
States)); Hook, L.A.; Masvidal, A.S. Oak Ridge National Lab., TN 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract AC05-840R21400. From 
Department of Energy environmental remediation conference; Au- 
gusta, GA (United States); 24-28 Oct 1993. Order Number 
DE94018669. Source: OSTI; NTIS; INIS; GPO Dep. 

The diversity and volume of environmental data required to sup- 
port CERCLA Remedial Investigation/Feasibility Study at the Oak 
Ridge National Laboratory (ORNL RI/FS) prompted the develop- 
ment of an automated sample tracking system using bar code 
technology. Use of bar codes has enhanced both efficiency and 
accuracy related to data gathering and tracking efforts. The auto- 
mated system has eliminated a number of problems associated 
with organizing and maintaining a large, relational environmental 
data base. 


32730 (CONF-940406—-15) What’s an ARAR?!: Regulatory 
requirements for CERCLA remedial activities at D&D sites on 
the Oak Ridge Reservation. Houlberg, L.M.; Etnier, E.L. Oak 
Ridge National Lab., TN (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From International symposium on decontamination 
and decommissioning; Knoxville, TN (United States); 27-29 Apr 
1994. Order Number DE94017871. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Many government-owned facilities that supported early nuclear 
energy research and defense programs have no current use and 
have been retired. Some of these facilities have residual radioac- 
tive or chemical contamination that require remediation. The 
Department of Energy (DOE) Decontamination and Decommission- 
ing (D&D) Program is responsible for managing these surplus 
facilities. Remedial activities for contaminated environs and inactive 
land-based units (e.g., landfills, surface impoundments) at the Oak 
Ridge Reservation (ORR) are conducted under the direction of the 
Environmental Restoration (ER) Program. 


32731 (CONF-9406107-5) Reference Man _ anatomical 
model. Cristy, M. Oak Ridge National Lab., TN (United States). 
[1994]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1994 Health 
Physics Society (HPS) summer school on internal dosimetry; 
Davis, CA (United States); 6 Jun 1994. Order Number 
DE95000683. Source: OSTI; NTIS; GPO Dep. 

The 70-kg Standard Man or Reference Man has been used in 
physiological models since at least the 1920s to represent adult 
males. It came into use in radiation protection in the late 1940s 
and was developed extensively during the 1950s and used by the 
International Commission on Radiological Protection (ICRP) in its 
Publication 2 in 1959. The current Reference Man for Purposes of 
Radiation Protection is a monumental book published in 1975 by 
the ICRP as ICRP Publication 23. It has a wealth of information 
useful for radiation dosimetry, including anatomical and physiologi- 
cal data, gross and elemental composition of the body and organs 
and tissues of the body. The anatomical data includes specified 
reference values for an adult male and an adult female. Other ref- 
erence values are primarily for the adult male. The anatomical data 
include much data on fetuses and children, although reference val- 
ues are not established. There is an ICRP task group currently 


working on revising selected parts of the Reference Man docu- 
ment. 


32732 (CONF-9408165—1) Modeling, analysis and experi- 
mentation of explosive and non explosive conditions for 
aluminum-based systems at Oak Ridge National Laboratory. 
Taleyarkhan, R.P. Oak Ridge National Lab., TN (United States). 
Aug 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Aluminum Associ- 
atiovAmerican Society of Mechanical Engineers/Department of 
Energy (AAVASME/DOE) partnership workshop; Colorado Springs, 
CO (United States); 2-4 Aug 1994. Order Number DE94019322. 
Source: OSTI; NTIS; GPO Dep. 

This paper summarizes some of the generic work done and ca- 
pabilities developed at the Oak Ridge National Laboratory (ORNL) 
for understanding behavior of aluminum-based mixtures during 
explosive and non-explosive accident conditions. Significant oppor- 
tunities may be available to apply these generic capabilities for 
specific aluminum industry problems. The motivation at ORNL in 
conducting modeling and analysis of aluminum-based mixtures 
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stems from having to understand safety implications under accident 
situations for research and test reactors employing aluminum- 
uranium (AI-U) fuel. A large fraction (close to 90 vol/o) of the 
constituent of a fuel plate or tube of such reactors is composed of 
aluminum. Good understanding of Al-U mixtures of various propor- 
tions under design basis and severe accident conditions allows the 
designers and operators to take appropriate steps to ensure safe 
and economic operation, public health and safety. The focus of this 
paper and presentation (attached) is on work done to understand 
(via. modeling and analysis) the behavior of aluminum-based mix- 
tures under severe accident conditions. 


32733 (CONF-941124—-8) The PRISM concept. Circeo, L.J. 
Jr. (Georgia Inst. of Tech., Atlanta, GA (United States). Constrution 
Research Center); Jacobs, G.K.; Camacho, S.L.; Tixier, JS. Oak 
Ridge National Lab., TN (United States). [1994]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 33. Hanford symposium on health and the 
environment: symposium on in-situ remediation—scientific basis for 
current and future technologies; Richland, WA (United States); 7- 
11 Nov 1994. Order Number DE94018133. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Contaminated soils and buried wastes represent one of the most 
widespread and costly remediation problems in the United States 
and other developed countries around the world. This concept of in 
situ remediation using a plasma are torch should be directly 
applicable to many of the contaminated soil remediation needs de- 
scribed the DOE, EPA, and DoD. Plasma Remediation of In Situ 
Materials (PRISM) could provide a highly efficient, cost-effective, 
reliable and controllable technique to selectively melt and vitrify any 
contaminated/buried volume of soils, materials, or objects at any 
depth underground. If necessary, it could pinpoint underground ob- 
jects such as buried drums for selective remediation. Plasma arc 
technology was developed over 30 years ago by NASA for the US 
space program to simulate reentry temperatures on heat shields. 
Only recently has this technology begun to emerge as a commer- 
cial tool in several industries such as steelmaking, metallurgy, 
precious metal recovery, and waste disposal. Conceptually, a 
plasma torch could be used on the ground surface or lowered to 
the bottom of a small diameter, cased borehole. By raising and op- 
erating the torch at progressively higher levels a column of 
contaminated material would be vitrified and converted into an envi- 
ronmentally safe, glassy residue, highly resistant to leaching. With 
proper borehole spacing the vitrified columns could be coalesced 
together to form a contiguous, homogeneous mass of vitrified mate- 
rial which is environmentally safe and highly resistant to leaching. 


32734 (DOE/AL/62350-—24F-Attach.2) Remedial Action Plan 
and Site Design for Stabilization of the Inactive Uranium Mill 
Tailings Site, Maybell, Colorado: Remedial action selection re- 
port: Attachment 2, Geology report, Final. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Jun 1994. 199p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018529. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Maybell uranium mill tailings site is 25 miles (mi) (40 kilome- 
ters [km]) west of the town of Craig, Colorado, in Moffat County, in 
the northwestern part of the state. The unincorporated town of 
Maybell is 5 road mi (8 km) southwest of the site. The designated 
site covers approximately 110 acres (ac) (45 hectares [ha]) and 
consists of a concave-shaped tailings pile and rubble from the 
demolition of the mill buildings buried in the former mill area. Con- 
taminated materials at the Maybell processing site include the 
tailings pile, which has an average depth of 20 feet (ft) (6 meters 
[m]) and contains 2.8 million cubic yards (yd?) (2.1 million cubic 
meters [m*]) of tailings. The former mill processing area is on the 
north side of the site and contains 20,000 yd° (15,000 m°) of con- 
taminated demolition debris. Off-pile contamination is present and 
includes areas adjacent to the tailings pile, as well as contamina- 
tion dispersed by wind and surface water flow. The volume of 
off-pile contamination to be placed in the disposal cell is 550,000 
yd? (420,000 m°). The total volume of contaminated materials to be 
disposed of as part of the remedial action is estimated to be 3.37 
million yd° (2.58 million m%). Information presented in this Final Re- 
medial Action Plan (RAP) and referenced in supporting documents 
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represents the current disposal cell design features and ground 
water compliance strategy proposed by the US Department of 
Energy (DOE) for the Maybell, Colorado, tailings site. Both the dis- 
posal cell design and the ground water compliance strategy have 
changed from those proposed prior to the preliminary final RAP 
document as a result of prudent site-specific technical evaluations. 


32735 (DOE/AL/62350-26) implementation plan for the pro- 
grammatic environmental impact statement for the Department 
of Energy UMTRA Ground Water Project. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Apr 1994. 109p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001265. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Under the Uranium Mill Tailings Remedial Action (UMTRA) 
Project, the U.S. Department of Energy (DOE) is cleaning up con- 
tamination to protect human health and the environment at 24 
inactive uranium processing sites located in 10 states. Five of the 
sites are either on or near Native American lands. The UMTRA 
Project is divided into two projects: Surface and Ground Water. On 
November 18, 1992, the DOE issued a notice of intent (57 FR 
54374, 1992) to prepare a programmatic environmental impact 
statement (PEIS) for the UMTRA Ground Water Project. The PEIS 
will result in a record of decision that will determine how the 
UMTRA Ground Water Project will address ground water contami- 
nation resulting from milling operations at the UMTRA Project 
processing sites. DOE regulations (10 CFR § 1021.312) require 
that an implementation plan be prepared to provide guidance for 
preparing a PEIS and to record the results of the scoping process. 
This implementation plan describes and records the results of the 
PEIS scoping process; summarizes comments received and their 
disposition; describes the purpose of and need for agency action, 
the proposed action, and alternatives; lists alternatives considered 
and eliminated from review; identifies cooperating agencies, their 
roles, and responsibilities; provides a draft PEIS outline, which in- 
cludes the planned PEIS scope and content (Attachment A); and 
provides a schedule for the PEIS process. This plan will be placed 
in the UMTRA Project libraries listed in Attachment B. The PEIS 
will identify and evaluate the potential impacts associated with al- 
ternatives for conducting the UMTRA Ground Water Project. The 
PEIS will not assess site-specific impacts; site-specific impacts 
must be analyzed in separate National Environmental Policy Act 
(NEPA) documents that will tier off the PEIS. This tiering process 
will streamline the preparation of site-specific NEPA documents. 


32736 (DOE/AL/62350—89F-Rev.1) Long-term surveillance 
plan for the Green River, Utah disposal site: Revision 1. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Aug 1994. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94018476. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term surveillance plan (LTSP) for the Green River, 
Utah, Uranium Mill Tailings Remedial Action (UMTRA) Project dis- 
posal site describes the surveillance activities for the Green River 
disposal cell. The US Department of Energy (DOE) will carry out 
these activities to ensure that the disposal cell continues to func- 
tion as designed. This final LTSP was prepared as a requirement 
for acceptance under the US Nuclear Regulatory Commission 
(NRC) general license for custody and long-term care of residual 
radioactive materials (RRM). This LTSP documents whether the 
land and interests are owned by the United States or an Indian 
tribe and details how the long-term care of the disposal site will be 
carried out. The Green River, Utah, LTSP is based on the DOE’s 
Guidance for Implementing the UMTRA Project Long-term Surveil- 
lance Program (DOE, 1992a). 


32737 (DOE/AL/62350-104) Baseline risk assessment of 
ground water contamination at the Uranium Mill Tailings Site 
near Grand Junction, Colorado. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Jun 1994. 185p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018484. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Baseline Risk Assessment of Ground Water Contamination 
at the Uranium Mill Tailings Site Near Grand Junction, Colorado 
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evaluates potential impacts to public health or the environment re- 
sulting from ground water contamination at the former uranium mill 
processing site. The tailings and other contaminated material at 
this site were placed in an off-site disposal cell by the US Depart- 
ment of Energy's (DOE) Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The remedial activities at the site were con- 
ducted from 1989 to 1993. Currently, the UMTRA Project is 
evaluating ground water contamination. This risk assessment is the 
first document specific to this site for the Ground Water Project. 
This risk assessment evaluates the most contaminated ground wa- 
ter that flows beneath the processing site toward the Colorado 
River. The monitor wells that have consistently shown the highest 
concentrations of most contaminants are used to assess risk. This 
risk assessment will be used in conjunction with additional activities 
and documents to determine what remedial action may be needed 
for contaminated ground water at the site. This risk assessment 
follows an approach outlined by the EPA. the first step is to evalu- 
ate ground water data collected from monitor wells at the site. 
Evaluation of these data showed that the contaminants of potential 
concern in the ground water are arsenic, cadmium, cobalt, fluoride, 
iron, manganese, molybdenum, nickel, sulfate, uranium, vanadium, 
zinc, and radium-226. The next step in the risk assessment is to 
estimate how much of these contaminants people would be ex- 
posed to if they drank from a well installed in the contaminated 
ground water at the former processing site. 


32738 (DOE/AL/62350—-104-Rev.1) Baseline risk assess- 
ment of ground water contamination at the Uranium Mill 
Tailings Site at Grand Junction, Colorado: Revision 1. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Sep 
1994. 186p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95001261. Source: OSTI; NTIS; INIS; GPO Dep. 

This risk assessment evaluates potential impacts to public health 
or the environment resulting from ground water contamination at 
the former uranium mill processing site. The tailings and other con- 
taminated material at this site were placed in an off-site disposal 
cell by the US Department of Energy's (DOE) Uranium Mill Tailings 
Remedial Action (UMTRA) Project. The remedial activities at the 
site were conducted from 1989 to 1993. Currently, the UMTRA 
Project is evaluating ground water contamination. This risk assess- 
ment evaluates the most contaminated ground water that flows 
beneath the processing site toward the Colorado River. The moni- 
tor wells that have consistently shown the highest concentrations of 
most contaminants are used to assess risk. This risk assessment 
will be used in conjunction with additional activities and documents 
to determine what remedial action may be needed for contami- 
nated ground water at the site. 


32739 (DOE/AL/62350—110-Rev.1) Gunnison, Colorado sub- 
pile study report: Revision 1. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Aug 1994. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018472. Source: OSTI; NTIS; 
INIS; GPO Dep. 

To protect human health and the environment, the Uranium Mill 
Tailings Remedial Action (UMTRA) Project will remediate the ura- 
nium mill tailings site at Gunnison Colorado. There are explicit 
requirements (i.e., 40 CFR Part 192) for the surface remediation of 
radiologically contaminated soils on UMTRA sites. The removal of 
subpile sediment to the depth required by 40 CFR Part 192 will 
leave in place deeper foundation sediment that is contaminated 
with hazardous constituents other than radium-226 and thorium- 
230. The Department of Energy and the Colorado Department of 
Health have questioned whether this contaminated soil could po- 
tentially act as a continuing source of ground water contamination 
even after surface remediation based on 40 CFR Part 192 is com- 
plete. To evaluate the subpile sediments as a potential source of 
ground water contamination, the Gunnison Subpile study was initi- 
ated. This report summarizes the results and findings of this study. 


32740 (DOE/AL/62350—120-Rev.1) Baseline risk assess- 
ment of ground water contamination at the inactive 
uraniferous lignite ashing site near Belfield, North Dakota: Re- 
vision 1. Jacobs Engineering Group, Inc., Albuquerque, NM 





(United States). Sep 1994. 124p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95001259. Source: OSTI; NTIS; INIS; GPO Dep. 

This risk assessment evaluates the potential for impacts to public 
health or the environment from contaminated ground water at this 
site caused by the burning of coal containing uranium to produce 
uranium. Potential risk is quantified for constituents introduced from 
the processing activities and not for those constituents naturally oc- 
curring in background ground water in the site vicinity. Because 
background ground water quality has the potential to cause ad- 
verse health effects from exposure through drinking, any risks 
associated with contaminants attributable to site activities are incre- 
mental to these risks from background. The incremental risk from 
site-related contaminants is quantified in this risk assessment. The 
baseline risk from background water quality is incorporated only 
into the assessment of potential chemical interactions and the defi- 
nition of the overall site condition. The US Department of Energy's 
(DOE) Uranium Mill Tailings Remedial Action (UMTRA) Project is 
developing plans to remedy soil and ground water contamination at 
the site. The UMTRA Surface Project consists of determining the 
extent of soil contamination and disposing of the contaminated 
soils in an engineered disposal cell. The UMTRA Ground Water 
Project consists of evaluating ground water contamination. Under 
the UMTRA Ground Water Project, results of this risk assessment 
will help determine what ground water compliance strategy may be 
applied at the site. 


32741 (DOE/AL/62350—127) Analysis of cobbly soils for 
cobbles-to-fines corrections to radionuclide concentrations at 
the New Rifle, Colorado, processing site. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). May 1994. 228p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018458. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A contamination depth and cobbly soil characterization study 
was performed in November and December 1993 at the Uranium 
Mill Tailings Remedial Action (UMTRA) Projects’s New Rifle, 
Colorado, processing site. This study was initiated due to a concur- 
rence by the US Nuclear Regulatory Commission (NRC) clarifying 
that the allowable residual contamination in soil should be aver- 
aged over the total mass of the soil volume, including cobbles and 
gravels (i.e., bulk concentration). The New Rifle processing site 
has a high percentage of cobbles and gravels underlying the pile 
and other contaminated areas, which preliminary excavation de- 
signs have identified for removal and disposal. The main purpose 
of this study was to evaluate the relative mass percentage and ra- 
dionuclide concentrations of cobbles and gravels in order to 
determine the bulk contamination concentrations, revise the under- 
lying excavation design depths, and improve verification methods. 
Another important goal of the study was to acquire more accurate 
contamination depth data (profile) for the subpile material. In sum- 
mary, this recharacterization study will probably reduce the volume 
of material for excavation/disposal by several hundred thousand 
cubic yards and significantly reduce the amount of ground water 
expected to be pumped out of the excavation during cleanup. 


32742 (DOE/AL/62350-137) Work plan for ground water el- 
evation data recorder/monitor well installation at the New Rifle 
Site, Rifle, Colorado. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). 18 Jul 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018461. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this document is to describe the work that will be 
performed and the procedures that will be followed during installa- 
tion of ground water monitor wells and ground water elevation data 
recorders (data loggers) at the New Rifle Uranium Mill Tailings Re- 
medial Action (UMTRA) Project site, Rifle, Colorado. The monitor 
wells and data loggers will be used to gather required time- 
dependent data to investigate the interaction between the shallow 
aquifer and the Colorado River. 


32743 


(DOE/AL/62350—-146) UMTRA Project water sampling 
and analysis plan, Slick Rock, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Aug 1994. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-91AL62350. Order Number DE94018486. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This water sampling and analysis plan (WSAP) provides the reg- 
ulatory and technical basis for ground water and surface water 
sampling at the Uranium Mill Tailings Remedial Action (UMTRA) 
Project Union Carbide (UC) and North Continent (NC) processing 
sites and the proposed Burro Canyon disposal site near Slick 
Rock, Colorado for the upcoming year. It identifies and justifies the 
sampling locations, analytical parameters, and sampling frequen- 
cies. The WSAP bridges water quality characterization and data 
collection objectives for the surface remediation program (Subpart 
A) and the ground water compliance program (Subpart B) identified 
in 40 CFR Part 192 (1994). 


32744 (DOE/AL/62350—-152) Uranium Mill Tailings Remedial 
Action Project surface project management plan. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
71p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95001270. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Project Management Plan describes the planning, systems, 
and organization that shall be used to manage the Uranium Mill 
Tailings Remedial Action Project (UMTRA). US DOE is authorized 
to stabilize and control surface tailings and ground water contami- 
nation at 24 inactive uranium processing sites and associated 
vicinity properties containing uranium mill tailings and related resid- 
ual radioactive materials. 


32745 (DOE/AL/62350—156) Site observational work plan 
for the UMTRA Project site at Spook, Wyoming. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Sep 1994. 
459p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE95001258. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Ground water in the uppermost aquifer beneath and downgradi- 
ent from the Spook site was contaminated by uranium-processing 
activities that occurred from 1962 until 1966. Contamination from 
the tailings pile and the acid pond (including uranium, selenium, ni- 
trate, and radium-226 and -228) leached into the subsurface by 
infittration and migrated into ground water, forming a plume extend- 
ing approximately 2,500 feet (ft) (760 meters [m]) downgradient 
from the site. The surface remedial action at the Spook site under 
Subpart A of 40 CFR Part 192 consisted of stabilizing the uranium 
mill tailings and other residual radioactive materials in a disposal 
cell in the bottom of the Spook open-pit mine and covering the cell 
with overburden material. The ground water protection strategy 
was supplemental standards based on Class 3 ground water in the 
uppermost aquifer because of widespread ambient contamination. 
The proposed ground water protection strategy to comply with Sub- 
part B of 40 CFR Part 192 at the Spook site is to perform no 
remediation. This strategy is based on ground water in the upper- 
most aquifer (also the zone of contamination) being classified as 
Class 3, which allows the application of supplemental standards. 
Class 3 ground water beneath the Spook site is neither a current 
nor a potential source of drinking water because of widespread, 
ambient contamination that cannot be cleaned up using treatment 
methods reasonably employed in public water supply systems. 


32746 (DOE/AL/62350—-T1) Evaluation of impacts and mit- 
gation assessments for the UMTRA Project: Gunnison and 
Durango pilot studies: Final report. Beranich, S.J. (Southwest 
Environmental, Albuquerque, NM (United States)). Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States); Southwest 
Environmental, Albuquerque, NM (United States). 24 Aug 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018487. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report evaluates the impacts assessment and proposed mit- 
igations provided in environmental documents concerning the US 
Department of Energy's (DOE) Uranium Mill Tailings Remedial 
Action (UMTRA) Project. The projected impacts and proposed miti- 
gations identified in UMTRA Project environmental documents were 
evaluated for two UMTRA Project sites. These sites are Gunnison 
and Durango, which are representative of currently active and inac- 
tive UMTRA Project sites, respectively. National Environmental 
Policy Act (NEPA) documentation was prepared for the remedial 
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action at Durango and Gunnison as well as for the provision of an 
alternate water supply system at Gunnison. Additionally, environ- 
mental analysis was completed for mill site demolition Gunnison, 
and for a new road related to the Durango remedial action. The re- 
sults in this report pertain only to the impact assessments prepared 
by the Regulatory Compliance staff as a part of the NEPA compli- 
ance requirements. Similarly, the mitigative measures documented 
are those that were identified during the NEPA process. 


32747 (DOE/AL/62350-T2) Finding of no significant impact 
proposed remedial action at two uranium processing sites 
near Slick Rock, Colorado. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). [1994]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE95001260. Source: OSTI; NTIS; INIS; GPO Dep. 

The U.S. Department of Energy (DOE) has prepared an environ- 
mental assessment (EA) (DOE/EA-0339) of the proposed remedial 
action at two uranium processing sites near Slick Rock in San 
Miguel County, Colorado. These sites contain radioactively contam- 
inated materials that would be removed and stabilized at a remote 
location. Based on the information and analyses in the EA, the 
DOE has determined that the proposed action does not constitute 
a major Federal action significantly affecting the quality of the hu- 
man environment within the meaning of the National Environmental 
Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.), as amended. 
Therefore, preparation of an environmental impact statement is not 
required, and the DOE is issuing this Finding of No Significant Im- 
pact (ONSI). 


32748 (DOE/DP-0126) Operating experience review — Con- 
duct of operations at Department of Energy facilities. USDOE 
Assistant Secretary for Defense Programs, Washington, DC 
(United States). Office of Special Projects. Aug 1994. 99p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94019130. Source: OSTI; NTIS; INIS; GPO Dep. 

This research examined human error related occurrences, re- 
ported in the ORPS database, for the purpose of identifying 
weaknesses in the implementation of the guidance regarding the 
Conduct of Operations contained in DOE 5480.19. Specifically, this 
research examined three separate samples of occurrence reports 
from Defense Program facilities, which cited human error as a di- 
rect or contributing cause. These reports were evaluated using a 
coding scheme which incorporated the guidelines present in 
5480.19, as well as a number of generic human factors concerns. 
The second chapter of this report summarizes the coding scheme 
which was used to evaluate the occurrence reports. Since the cod- 
ing scheme is quite lengthy, only the parts of the scheme needed 
to make the remainder of the report clear are included in this chap- 
ter. Details on the development and content of the coding scheme 
are reported in Appendices A, B, and C. Chapter 3 presents the 
analysis of three different data sets. This chapter demonstrates 
that similar results were obtained across different data sets, col- 
lected at different points in time, and coded by different raters. The 
implications of the results obtained in Chapter 3 are discussed in 
Chapter 4. This chapter makes a number of suggestions for reduc- 
ing the problems found in the occurrence reports. Chapter 5 
applies the methodology that has been developed in this report to 
two facilities at Los Alamos National Laboratory. Finally, Chapter 6 
reiterates the major findings of this report. Several additional analy- 
ses appear in appendices at the end of this report. 


32749 (DOE/EM-0179) Cost Quality Management Assess- 
ment for the Fernald Environmental Management Project: 
Final report. USDOE Assistant Secretary for Environmental Man- 
agement, Washington, DC (United States). Office of Engineering 
and Cost Management. Aug 1994. 114p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94018420. 
Source: OSTI; NTIS; GPO Dep. 

The Office of Engineering and Cost Evaluation (EM-24) con- 
ducted a Cost Quality Management Assessment (CQMA) at the 
Fernald Environmental Management Project (FEMP) on July 15— 
26, 1991. The CQMA Team, composed of subject specialists from 
the Department of Energy (DOE) and the private sector used per- 
formance objectives and criteria (POCs) to assess the state of 
cost-management activities at FEMP. The operating structure at 
FEMP has changed significantly since 1991 when FEMP was a 
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production site served by a Management & Operations (M&O) con- 
tractor. FEMP is now a remediation site and served by the Fernald 
Environmental Restoration Management Corporation (FERMCO). 
In addition to this major transition from a production to a restora- 
tion site, functions at FEMP that had been under the aegis of the 
Oak Ridge Operations Office are being transferred to the newly 
formed Ohio Field Office in Miamisburg, Ohio (Mound). The FEMP 
Round 2 CQMA, conducted March 14-25, 1994, served to review 
FEMP's cost and cost-related management practices against POCs 
contained in the CQMA Site Handbook (Rev. 2). The interviews 
and document reviews conducted by the CQMA Team show that 
FEMP has made significant and commendable progress when 
measured against the POCS. Of the 58 POCs FEMP meets 30, 
partially meets 20, and does not meet only 8. 


32750 (DOE/EW/50625-T16) Environmental Hazards As- 
sessment Program annual report, July 1, 1993—June 30, 1994. 
Medical Univ. of South Carolina, Charleston, SC (United States). 
17 Aug 1994. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-92EW50625. Order Number 
DE94017279. Source: OSTI; NTIS; INIS; GPO Dep. 

On June 23, 1992, the US Department of Energy (DOE) signed 
Assistance Instrument Number DE-FG01-92EW50625 with the 
Medical University of South Carolina (MUSC) to support the Envi- 
ronmental Hazards Assessment Program (EHAP). The objectives 
of the EHAP program stated in the proposal to DOE are to: (1) 
Develop a holistic, national basis for risk assessment, risk manage- 
ment, and risk communication which recognizes the direct impact 
of environmental hazards on the health and well-being of all. (2) 
Develop a pool of talented scientists and experts in cleanup activi- 
ties, especially in human health aspects; and (3) Identify needs 
and develop programs addressing the critical shortage of well- 
educated, highly-skilled technical and scientific personnel to 
address the health oriented aspects of environmental restoration 
and waste management. This report describes activities and re- 
ports on progress for the second year of the grant. 


32751 (DOE/OR-01-1282-D1) Remedial _investigation/ 
feasibility study report for lower Watts Bar Reservoir Operable 
Unit. Oak Ridge National Lab., TN (United States). Aug 1994. 
410p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/ER-244-D1). Order 
Number DE94019241. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the combined Remedial Investigation and Fea- 
sibility Study Report for the Lower Watts Bar Reservoir (LWBR) 
Operable Unit (OU). The LWBR is located in Roane, Rhea, and 
Meigs counties, Tennessee, and consists of Watts Bar Reservoir 
downstream of the Clinch River. This area has received hazardous 
substances released over a period of 50 years from the U.S. De- 
partment of Energy’s Oak Ridge Reservation (ORR), a National 
Priority List site established under the Comprehensive Environmen- 
tal Response, Compensation, and Liability Act (CERCLA). As 
required by this law, the ORR and all off-site areas that have re- 
ceived containments, including LWBR, must be investigated to 
determine the risk to human health and the environment resulting 
from these releases, the need for any remedial action to reduce 
these risks, and the remedial actions that are most feasible for im- 
plementation in this OU. Contaminants from the ORR are primarily 
transported to the LWBR via the Clinch River. Water-soluble con- 
taminants released to ORR surface waters are rapidly diluted upon 
entering the Clinch River and then quickly transported downstream 
to the Tennessee River where further dilution occurs. Almost the 
entire quantity of these diluted contaminants rapidly flows through 
LWBR. In contrast, particle-associated contaminants tend to accu- 
mulate in the lower Clinch River and in LWBR in areas of sediment 
deposition. Those particle-associated contaminants that were re- 
leased in peak quantities during the early years of ORR operations 
(e.g., mercury and 1°7Cs) are buried under as much as 80 cm of 
cleaner sediment in LWBR. Certain contaminants, most notably 
polychlorinated biphenyls (PCBs), have accumulated in LWBR 
biota. The contamination of aquatic biota with PCBs is best docu- 
mented for certain fish species and extends to reservoirs upstream 
of the ORR, indicating a contamination problem that is regional in 
scope and not specific to the ORR. 





32752 (DOE/RL-93-51) Limited field investigation report 
for the 100-HR-1 Operable Unit. USDOE Richland Operations Of- 
fice, WA (United States). Aug 1994. 198p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95001002. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFI) report summarizes the data 
collection and analysis activities conducted during the 100-HR-1 
Source Operable Unit LFl and the associated qualitative risk as- 
sessment (QRA) (WHC 1993a), and makes recommendations on 
the continued candidacy of high-priority sites for interim remedial 
measures (IRM). The results and recommendations presented in 
this report are generally independent of future land use scenarios. 
A LFI Report is required, in accordance with the HPPS, when 
waste sites are to be considered for IRMs. The LFI is an integral 
part of the remedial investigation/feasibility study (RI/FS) or 
Resource Conservation and Recovery Act (RCRA) facility investi- 
gation/corrective measures study (RFI/CMS) and process and 
functions as a focused RI or RFI for selection of IRMs. The pur- 
pose of the report is to identify those sites that are recommended 
to remain as candidates for IRMs, provide a preliminary summary 
of site characterization studies, refine the conceptual model as 
needed, identify contaminant- and location-specific applicable or 
relevant and appropriate requirements (ARA), and provide a quali- 
tative assessment of the risks associated with the sites. This 
assessment includes consideration of whether contaminant con- 
centrations pose an unacceptable risk that warrants action through 
IRMs. The 100-HR-1 unit encompasses approximately 100 acres 
adjacent to the Columbia River shoreline. It contains waste units 
associated with the original plant facilities constructed to support 
the H Reactor. The area also contains evaporation basins which 
received liquid process wastes and nonroutine deposits of chemical 
wastes from the 300 Area, where fuel elements for the N Reactor 
were produced. 


32753 (DOE/RL-94-74) Implementation guide for Hanford 
Analytical Services Quality Assurance Plan. USDOE Richland 
Field Office, WA (United States). Sep 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94019041. Source: OSTI; NTIS; INIS; GPO Dep. 

This implementation guide for the Hanford Analytical Services 
Quality Assurance Plan (HASQAP) was developed by the US De- 
partment of Energy, Richland Operations Office (RL) Waste 
Management Division, Analytical Services Branch. This plan for- 
mally presents RL's direction for Hanford Sitewide implementation 
of the HASQAP. The HASQAP establishes a uniform standard for 
quality requirements to meet US Department of Energy Order 
5700.6C, Quality Assurance (10 CFR 830.120, “Quality Assurance 
Requirements”), and is intended to satisfy the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement) re- 
quirements for “Guidance on Preparation of Laboratory Quality 
Assurance Plans”. The quality assurance criteria specified in the 
HASQAP shall serve as a baseline for implementing quality man- 
agement systems for the laboratories that provide analytical 
services, for data requesters and users, and for oversight organiza- 
tions that monitor the data-generation process. Affected 
organizations shall implement the HASQAP requirements that are 
applicable to their work scope. Full implementation of the HASQAP 
is scheduled to occur by August 1995. RL will work with the US 
Environmental Protection Agency (EPA) and Washington State De- 
partment of Ecology (Ecology) to have the HASQAP document 
incorporated into Appendix F of the Tri-Party Agreement by early 
Fiscal Year 1996. 


32754 


(DPSTSA-200-10-2-Suppl.11-Rev.1) Safety analysis— 
200 Area Savannah River Site: Separations Area operations 
Building 211-H Outside Facilities: Supplement 11, Revision 1. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jan 
1993. 558p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. Order 
DE94019033. Source: OSTI; NTIS; INIS; GPO Dep. 
The H-Area Outside Facilities are located in the 200-H Separa- 
tions Area and are comprised of a number of processes, utilities, 
and services that support the separations function. Included are 
enriched uranium loadout, bulk chemical storage, water handling, 


Number 
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acid recovery, general purpose evaporation, and segregated sol- 
vent facilities. In addition, services for water, electricity, and steam 
are provided. This Safety Analysis Report (SAR) documents an 
analysis of the H-Area Outside Facilities and is one of a series of 
documents for the Separations Area as specified in the SR Imple- 
mentation Plan for DOE order 5481.1A. The primary purpose of 
the analysis was to demonstrate that the facility can be operated 
without undue risk to onsite or offsite populations, to the environ- 
ment, and to operating personnel. In this report, risks are defined 
as the expected frequencies of accidents, multiplied by the result- 
ing radiological consequences in person-rem. Following the 
summary description of facility and operations is the site evaluation 
including the unique features of the H-Area Outside Facilities. The 
facility and process design are described in Chapter 3.0 and a de- 
scription of operations and their impact is given in Chapter 4.0. 
The accident analysis in Chapter 5.0 is followed by a list of safety 
related structures and systems (Chapter 6.0) and a description of 
the Quality Assurance program (Chapter 7.0). The accident analy- 
sis in this report focuses on estimating the risk from accidents as a 
result of operation of the facilities. The operations were evaluated 
on the basis of three considerations: potential radiological hazards, 
potential chemical toxicity hazards, and potential conditions 
uniquely different from normal industrial practice. 


32755 (EGG—11265-1016) Land cover mapping and GIS 
processing for the Savannah River Site Database. Christel, 
L.M.; Guber, A.L. EG and G Energy Measurements, Inc., Las Ve- 
gas, NV (United States). Remote Sensing Lab. Jul 1994. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-93NV11265. Order Number DE94019204. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) is owned by the U.S. Depart- 
ment of Energy and operated by Westinghouse Savannah River 
Company. Located in Barnwell, Aiken, and Allendale counties in 
South Carolina, SRS covers an area of approximately 77,700 
hectares. Land cover information for SRS was interpreted from 
color and color infrared aerial photography acquired between 1980 
and 1989. The data were then used as the source of the land 
cover data layer for the SRS sitewide Geographic Information Sys- 
tem database. This database provides SRS managers with recent 
land use information and has been successfully used to support 
cost-effective site characterization and reclamation. 


32756 (EGG—11265-1076) Emergency radiological monitor- 
ing and analysis United States Federal Radiological 
Monitoring and Assessment Center. Thome, D.J. EG and G En- 
ergy Measurements, Inc., Las Vegas, NV (United States). [1994]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-9408145-2: international 
workshop on scientific bases for decision making after a radioac- 
tive contamination of an urban environment, Rio de Janeiro 
(Brazil), 29 Aug - 2 sep 1994). Order Number DE94019207. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Federal Radiological Emergency Response 
Plan (FRERP) provides the framework for integrating the various 
Federal agencies responding to a major radiological emergency. 
Following a major radiological incident the FRERP authorizes the 
creation of the Federal Radiological Monitoring and Assessment 
Center (FRMAC). The FRMAC is established to coordinate all Fed- 
eral agencies involved in the monitoring and assessment of the 
off-site radiological conditions in support of the impacted states and 
the Lead Federal Agency (LFA). Within the FRMAC, the Monitoring 
and Analysis Division is responsible for coordinating all FRMAC as- 
sets involved in conducting a comprehensive program of 
environmental monitoring, sampling, radioanalysis and quality as- 
surance. This program includes: (1) Aerial Radiological Monitoring 
- Fixed Wing and Helicopter, (2) Field Monitoring and Sampling, (3) 
Radioanalysis - Mobile and Fixed Laboratories, (4) Radiation 
Detection Instrumentation - Calibration and Maintenance, (5) Envi- 
ronmental Dosimetry, and (6) An integrated program of Quality 
Assurance. To assure consistency, completeness and the quality of 
the data produced, a methodology and procedures handbook is 
being developed. This paper discusses the structure, assets and 
operations of FRMAC monitoring and analysis and the content and 
preparation of this handbook. 
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32757 (EGG—11265-1077) United States Federal Radiologi- 
cal Monitoring and Assessment Center; evaluation and 
assessment methodology, standards, and procedures manual. 
Kerns, K.C. (EG&G Energy Measurements, Las Vegas, NV (United 
States). Remote Sensing Lab.); Smith, J.M.; Blanchard, R.L.; Bur- 
son, Z.G. EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-93NV11265. (CONF- 
9408145-3: International workshop on scientific bases for decision 
making after a radioactive contamination of an urban environment, 
Rio de Janeiro (Brazil), 29 Aug - 2 sep 1994). Order Number 
DE94019208. Source: OSTI; NTIS; INIS; GPO Dep. 

In the event of a major radiological emergency, the United 
States (US) Federal Radiological Emergency Response Plan 
(FRERP) authorizes the creation of the Federal Radiological Moni- 
toring and Assessment Center (FRMAC). The FRMAC is 
established to coordinate the Federal off-site monitoring and as- 
sessment activities, and is comprised of representatives from 
several Federal agencies and Department of Energy (DOE) con- 
tractors who provide assistance to the state(s) and Lead Federal 
Agency (LFA). The Evaluation and Assessment (E&A) Division of 
the FRMAC is responsible for receiving, storing and interpreting 
environmental surveillance data to estimate the potential health 
consequences to the population in the vicinity of the accident site. 
The E&A Division has commissioned the preparation of a method- 
ology and procedures manual which will result in a consistent 
approach by Division members in carrying out their duties. The first 
edition of this manual is nearing completion. In this paper, a brief 
review of the structure of the FRMAC (with emphasis on the E&A 
Division) is presented. The contents of the E&A manual are briefly 
described as are future plans for expansion of this work. 


32758 (EGG-WTD-10973) Evaluation of the Contamination 
Control Unit during simulated transuranic waste retrieval. 
Thompson, D.N.; Freeman, A.L.; Wixom, V.E. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Nov 1993. 73p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010711. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the results of a field demonstration at the 
INEL of the Contamination Control Unit (CCU). The CCU is a field 
deployable self-contained trailer mounted system to control contam- 
ination spread at the site of transuranic (TRU) handling operations. 
This is accomplished primarily by controlling dust spread. This 
demonstration was sponsored by the US Department of Energy's 
Office of Waste Technology Development Buried Waste Integrated 
Demonstration. The CCU, housed in a mobile trailer for easy trans- 
port, supports four different contamination control systems: water 
misting, dust suppression application, soil fixative application, and 
vacuuming operations. Assessment of the CCU involved laboratory 
operational performance testing, operational testing and contamina- 
tion control at a decommissioned Idaho National Engineering 
Laboratory reactor, and field testing in conjunction with a simulated 
TRU buried waste retrieval effort at the Cold Test Pit. 


32759 (LA-UR-94-2544) New challenges in the safety anal- 
ysis of DOE’s high-level waste tanks. Edwards, J.N. (Los 
Alamos National Lab., NM (United States). Technology and Safety 
Assessment Div.); Pasamehmetoglu, K.O.; White, J.R. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9409178—4: American Chemical Society meeting 
on industrial and engineering chemistry, Atlanta, GA (United 
States), 19-21 Sep 1994). Order Number DE94018089. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Tank 241-SY-101, located at the Department of Energy Hanford 
Site, has periodically released up to 283 m® (10,000 ft*) of 
flammable gas. This release has been one of the highest priority 
DOE operational safety problems because of potential conse- 
quences if the gas were ignited during one of these releases. The 
gases include hydrogen and ammonia (fuels) and nitrous oxide 
(oxidizer). There have been many opinions regarding the control- 
ling mechanisms for these releases, but demonstrating an 
adequate understanding of the problem, selecting a mitigation 
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methodology, and preparing the safety analysis have presented nu- 
merous new challenges. The purpose of this report is to present an 
overview of the problem, the main issues, the method selected to 
mitigate this hazard, and the results of the mitigation program. 


32760 (LA-UR-94-2880) Los Alamos National Laboratory 
Environmental Restoration Project quarterly technical report, 
Aprit-June 1994. Los Alamos National Lab., NM (United States). 
18 Aug 1994. 129p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94018296. Source: OSTI; NTIS; GPO Dep. 

This quarterly report describes the technical status of activities in 
the Los Alamos National Laboratory Environmental Restoration 
(ER) Project. Each activity is identified by an activity data sheet 
number, a brief title describing the activity or the technical area 
where the activity is located, and the name of the project leader. 
The Hazardous and Solid Waste Amendments (HSWA) portion of 
the facility operating permit requires the submission of a technical 
progress report on a quarterly basis. This report, submitted to fulfill 
the permit's requirement, summarizes the work performed and the 
results of sampling and analysis in the ER Project. Suspect waste 
found include: Radionuclides, high explosives, metals, solvents 
and organics. The data provided in this report have not been vali- 
dated. These data are considered “reviewed data.” 


32761 (LA-UR-94-3077) An analysis of the New Technical 
Strategy Flowsheet applied to the watch list tanks. Booker, 
C.P. Los Alamos National Lab., NM (United States). 1 Sep 1994. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95000872. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The New Technical Strategy Flowsheet is currently chosen for 
cleanup of the tanks on the Hanford Reservation. In this study, it is 
applied to a set of nine single shell tanks on the site. These tanks 
are considered to have a high potential for uncontrolled releases 
and have been placed on a watch list. Accordingly, it appears that 
any waste remediation strategy such as the New Technical Strat- 
egy Flowsheet might first be applied to these tanks. 


32762 (LA-UR-94-3252) Planning document for the Ad- 
vanced Landfill Cover Demonstration. Hakonson, T.E. (Colorado 
State Univ., Fort Collins, CO (United States). Center for Ecological 
Risk Assessment & Management); Bostick, K.V. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95000941. Source: OSTI; NTIS; INIS; GPO Dep. 
The Department of Energy and Department of Defense are faced 
with the closure of thousands of decommissioned radioactive, 
hazardous, and mixed waste landfills as a part of ongoing Environ- 
mental Restoration activities. Regulations on the closure of 
hazardous and radioactive waste landfills require the construction of 
a “low-permeability” cover over the unit to limit the migration of liq- 
uids into the underlying waste. These landfills must be maintained 
and monitored for 30 years to ensure that hazardous materials are 
not migrating from the landfill. This test plan is intended as an ini- 
tial road map for planning, designing, constructing, evaluating, and 
documenting the Advanced Landfill Cover Demonstration (ALCD). 
It describes the goals/objectives, scope, tasks, responsibilities, 
technical approach, and deliverables for the demonstration. 


32763 (NKS—94-4) The Nordic programme for nuclear 
safety 1990-1993: Report for 1993. Nordisk Kernesikkerheds- 
forskning, Roskilde (Denmark). Jan 1994. 47p. (In Danish, 
Norwegian, Swedish, English). Order Number DE95600325. 
Source: OSTI; NTIS; INIS. 

The annual report on the Nordic programme for nuclear safety 
contains a survey of work carried out during 1993 and also the 
programme’s budgets. Information is given on the names of project 
leaders, the projects’ aims, methods, results and documentation. 
Subjects of research during 1993 have been preparedness in rela- 
tion to extraordinary radiation situations, nuclear wastes and 
deposition of same, radioecology and reactor safety. Names of 
members of Nordic Nuclear Safety Research who are members of 
the syndicate and reference groups of the organization are listed 
and a note on the administration is included. (AB). 





32764 (NUREG-1504) Review criteria for the physical 
fitness training requirements in 10 CFR Part 73. Brown, C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Fuel Cycle Safety and Safeguards. Sep 1994. 8p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This document provides review criteria that will be used in re- 
viewing and approving revised physical security plans submitted by 
licensees which are required to meet the physical fitness require- 
ments in 10 CFR Part 73. 


32765 (ORNL/ER-167) Program Management Plan for the 
Martin Marietta Energy Systems, Inc., Oak Ridge National Lab- 
oratory Site Environmental Restoration Program. Oak Ridge 
National Lab., TN (United States); Gilbert/Commonwealth, Inc., 
Knoxville, TN (United States). Jul 1994. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94019209. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This program management plan describes the scope, objectives, 
and method of accomplishment for the Martin Marietta Energy Sys- 
tems, Inc. (Energy Systems) Oak Ridge National laboratory 
(ORNL) Environmental Restoration (ER) Program. The ORNL ER 
Program is one of five site program, receiving guidance from and 
reporting to the Energy Systems ER Division. Therefore, all ORNL 
ER policies and procedures are consistent with ER Division poli- 
cies and procedures. This plan covers all ORNL ER activities, the 
participants involved in these activities (and their roles and respon- 
sibilities), and all phases of the remediation process. This plan will 
also serve as a template that may be supplemented as necessary 
to produce individual project management plans for specific pro- 
jects. This document explains how the Energy Systems ORNL ER 
Program does business, so the ORNL ER Program’s management 
structure is illustrated in detail. Personnel are matrixed to the ER 
Program from other organizations to assist with specific projects. 
This plan identifies positions at the program level and discusses 
responsibilities and interactions with positions at the project level. 
This plan includes sections that describe requirements for project 
plans, work breakdown structures, schedules, project management 
and cost control systems, and information and reporting. Project 
management plans will utilize the work breakdown structure and 
dictionary pages in the appropriate life cycle baseline report This 
plan describes the information that should be contained in ORNL 
ER project management plans. The most important milestones are 
primary documents relating to the management and remediation of 
contaminated sites. Primary document milestones are subject to 
stipulated penalties and receive paramount attention. 


32766 (ORNL/ER/Sub-87-99053/72) Site characterization 
report for Building 3506 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee: Environmental Restoration Program. 
Bechtel National, Inc., Oak Ridge, TN (United States); Oak Ridge 
National Lab., TN (United States). Jul 1994. 166p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94018405. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Building 3506, also known as the Waste Evaporator Facility, is a 
surplus facility at Oak Ridge National Laboratory (ORNL) slated for 
decontamination and decommissioning (D&D). The building is lo- 
cated in the ORNL main plant area, to the west of the South Tank 
Farm and near the intersection of Central Avenue and Third Street. 
Characterization tasks consisted of three main activities: inspec- 
tions, radiological measurements, and radiological and chemical 
sampling and analysis. Inspection reports document general facility 
conditions, as-built information, and specialized information such as 
structural evaluations. Radiological measurements define the quan- 
tity and distribution of radioactive contaminants; this information is 
used to calibrate a dose model of the facility and estimate the total 
activity, in curies, of each major radioactive isotope. The radiologi- 
cal information from sample analyses is used to refine the 
radiological model of the facility, and the radionuclide and haz- 
ardous chemical analyses are used for waste management 
planning. This report presents data from the field investigation and 
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laboratory analyses in the form of a site description, as-built draw- 
ings, summary tables of radiological and chemical contaminant 
concentrations, and a waste volume estimate. 


32767 (ORNL/TM-—12760) Effects of various uranium leach- 
ing procedures on soil: Short-term vegetation growth and 
physiology: Progress report, April 1994. Edwards, N.T. Oak 
Ridge National Lab., TN (United States). Aug 1994. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94017316. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4289. 

Significant volumes of soil containing elevated levels of uranium 
exist in the eastern United States. The contamination resulted from 
the development of the nuclear industry in the United States requir- 
ing a large variety of uranium products. The contaminated soil 
poses a collection and disposal problem of a magnitude that justi- 
fies the development of decontamination methods. Consequently, 
the Department of Energy (DOE) Office of Technology Develop- 
ment formed the Uranium Soils Integrated Demonstration (USID) 
program to address the problem. The fundamental goal of the 
USID task group has been the selective extraction/leaching or re- 
moval of uranium from soil faster, cheaper, and safer than what 
can be done using current conventional technologies. The objective 
is to selectively remove uranium from soil without seriously degrad- 
ing the soil’s physicochemical characteristics and without 
generating waste that is difficult to manage and/or dispose of. 
However, procedures developed for removing uranium from con- 
taminated soil have involved harsh chemical treatments that affect 
the physicochemical properties of the soil. The questions are (1) 
are the changes in soil properties severe enough to destroy the 
soil’s capacity to support and sustain vegetation growth and sur- 
vival? and (2) what amendments might be made to the leached 
soil to return it to a reasonable vegetation production capacity? 
This study examines the vegetation-support capacity of soil that 
had been chemically leached to remove uranium. The approach is 
to conduct short-term germination and phytotoxicity tests for evalu- 
ating soils after they are subjected to various leaching procedures 
followed by longer term pot studies on successfully leached soils 
that show the greatest capacity to support plant growth. This report 
details the results from germination and short-term phytotoxicity 
testing of soils that underwent a variety of leaching procedures at 
the bench scale at ORNL and at the pilot plant at Fernald. 


32768 (PNL-9746) Pilot-scale production of grout with 
simulated double-shell slurry feed: Final report. Whyatt, G.A. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
85p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94019084. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the pilot-scale production of grout with sim- 
ulated double-shell slurry feed (DSSF) waste performed in 
November 1988, and the subsequent thermal behavior of the grout 
as it cured in a large, insulated vessel. The report was issued in 
draft form in April 1989 and comments were subsequently 
received; however, the report was not finalized until 1994. In final- 
izing this report, references or information gained after the report 
was drafted in April 1989 have not been incorporated to preserve 
the report's historical perspective. This report makes use of criteria 
from Ridelle (1987) to establish formulation criteria. This document 
has since been superseded by a document prepared by Reibling 
and Fadeef (1991). However, the reference to Riddelle (1987) and 
any analysis based on its content have been maintained within this 
report. In addition, grout is no longer being considered as the 
waste form for disposal of Hanford’s low-level waste. However, 
grout disposal is being maintained as an option in case there is an 
emergency need to provide additional tank space. Current plans 
are to vitrify low-level wastes into a glass matrix. 


32769 (PNL-9823) Hanford Site Environmental Report 
1993. Dirkes, R.L.; Hanf, R.W.; Woodruff, R.K. (eds.). Battelle Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1994. 
357p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE95000320. 
Source: OSTI; NTIS; INIS; GPO Dep. 


ERA Vol. 19, No. 12 129 





05 NUCLEAR FUELS 
0540 Health and Safety 


The Hanford Site Environmental Report is prepared annually to 
summarize environmental data and information, describe environ- 
mental management performance, and demonstrate the status of 
compliance with environmental regulations. The report also high- 
lights major environmental programs and efforts. The report is 
written to meet reporting requirements and Guidelines of the U.S. 
Department of Energy (DOE) an to meet the needs of the public. 
This summary has been written with a minimum of technical termi- 
nology. Individual sections of the report are designed to (a) 
describe the Hanford Site and its mission, (b) summarize the sta- 
tus in 1993 of compliance with environmental regulations, (c) 
describe the environmental programs at the Hanford Site, (d) dis- 
cuss estimated radionuclide exposure to the public from 1993 
Hanford activities, (e) present information on effluent monitoring 
and environmental surveillance, including ground-water protection 
and monitoring, (f) discuss activities to ensure quality. More 
detailed information can be found in the body of the report, the ap- 
pendixes, and the cited references. 


32770 (PNL-9826-Rev.2) Review of ALARA plan for activi- 
ties at the 105 K-East fuel storage basin. Vargo, G.J.; Durham, 
J.S.; Hickey, E.E.; Stansbury, P.S.; Cicotte, G.R. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1994. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95000425. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As part of its ongoing efforts to reduce doses to workers to levels 
as low as reasonably achievable (ALARA), Westinghouse Hanford 
Company (WHC) tasked the Health Protection Department of the 
Pacific Northwest Laboratory (PNL) to review operations at the 105 
K-East Fuel Storage Basin (105 K-East). This review included both 
routine operations and a proposed campaign to encapsulate N- 
Reactor fuel stored there. This report summarizes the results of 
PNL’s reviews of policy, procedures, and practices for operations 
at 105 K-East as well as an evaluation of the major sources of oc- 
cupational radiation exposures. Where possible, data previously 
collected by WHC and its predecessors were used. In addition, 
PNL staff developed a three-dimensional model of the radiological 
environment within 105 K-East to assess the relative contributions 
of different radiation sources to worker dose and to provide a deci- 
sion tool for use in evaluating alternative methods of dose rate 
reduction. The model developed by PNL indicates that for most 
areas in the basin the primary source of occupational radiation ex- 
posure is the contaminated concrete surfaces of the basin near the 
waterline. Basin cooling water piping represents a_ significant 
source in a number of areas, particularly the Technical Viewing Pit. 
This report contains specific recommendations to reduce the impact 
of these sources of occupational radiation exposure in 105 K-East. 
Other recommendations to reduce doses to workers during activi- 
ties such as filter changes and filter sampling are also included. 


32771 (PNL-10091) Some theories of dissolved gas re- 
lease from Tank 241-SY-101. Allemann, R.T. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1994. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE95000769. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report explains the ammonia release data to an order of 
magnitude agreement by the combination of three mechanisms of 
release: (1) bubble transport, (2) permeation/diffusion through the 
upper layers of the waste, and (3) diffusion/evaporation from 
freshly exposed liquid surfaces. Bounded by these mechanisms, 
there is low danger of extremely high ammonia concentrations in 
the off gas. This condition would occur through some (unlikely) 
continuous replenishing of fresh liquid on the surface. This would 
not occur unless there were continuous energetic rollovers, which 
seem very unlikely given historical evidence, or by energetic mixing 
of the waste with more power than provided by the current mixing 


pump. Nitrous oxide is of low solubility in the waste and behaves 
similarly to hydrogen. 


32772 (PNL-10098) Protocol for VOC-Arid ID remediation 
performance characterization. Tegner, B.J. (ed.); Hassig, N.L.; 
Last, G.V. Pacific Northwest Lab., Richland, WA (United States). 
Sep 1994. 68p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. Order 
DE95000825. Source: OSTI; NTIS; INIS; GPO Dep. 

The Volatile Organic Compound-Arid Integrated Demonstration 
(VOC-Arid ID) is a technology development program sponsored by 
the US Department of Energy’s Office of Technology Development 
that is targeted to acquire, develop, demonstrate, and deploy new 
technologies for the remediation of VOC contaminants in the soils 
and groundwaters of arid DOE sites. Technologies cannot be ade- 
quately evaluated unless sufficient site characterization and 
technology performance data have been collection and analyzed. 
The responsibility for identifying these data needs has been placed 
largely on the Principal Investigators (Pls) developing the remedia- 
tion technology, who usually are not experts in site characterization 
or in identification of appropriate sampling, analysis, and monitor- 
ing techniques to support the field testing. This document provides 
a protocol for planning the collection of data before, during, and af- 
ter a test of a new technology. This generic protocol provides the 
Pls and project managers with a set of steps to follow. The proto- 
col is based on a data collection planning process called the Data 
Quality Objectives (DQO) process, which was originally developed 
by the US Environmental Protection Agency and has been ex- 
panded by DOE to support site cleanup decisions. The DQO 
process focuses on the quality and quantity of data required to 
make decision. Stakeholders to the decisions must negotiate such 
key inputs to the process as the decision rules that will be used 
and the acceptable probabilities of making decision errors. 


32773 (PNL—10105) Assessment of alternative mitigation 
concepts for Hanford flammable gas tanks. Stewart, C.W.; 
Schienbein, L.A.; Hudson, J.D.; Eschbach, E.J.; Lessor, D.L. Pa- 
cific Northwest Lab., Richland, WA (United States). Sep 1994. 
169p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE95000770. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a review and assessment of four selected 
mitigation concepts: pump jet mixing, sonic vibration, dilution, and 
heating. Though the relative levels of development of these con- 
cepts are quite different, some definite conclusions are made on 
their comparative feasibility. Key findings of this report are as fol- 
lows. A mixer pump has proven to be a safe and effective active 
mitigation method in Tank 241-SY-101, and the authors are confi- 
dent that mixer pumps will effectively mitigate other tanks with 
comparable waste configurations and properties. Low-frequency 
sonic vibration is also predicted to be effective for mitigation. Exist- 
ing data cannot prove that dilution can mitigate gas release event 
(GRE) behavior. However, dilution is the only concept of the four 
that potentially offers passive mitigation. Like dilution, heating the 
waste cannot be proven with available information to mitigate GRE 
behavior. The designs, analyses, and data from which these con- 
clusions are derived are presented along with recommendations. 


32774 (PNL-10112) Gas distribution effects on waste 
properties: Viscosities of bubbly slurries. Gauglitz, P.A.; Shah, 
R.R.; Davis, R.L. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95000771. Source: OSTI; NTIS; INIS; GPO Dep. 

The retention and episodic release of flammable gases are criti- 
cal safety concerns for double-shell tanks that contain waste 
slurries. The rheological behavior of the waste, particularly of the 
settled sludge, is critical to characterizing the tendency of the 
waste to retain gas bubbles. The presence of gas bubbles is ex- 
pected to affect the rheology of the sludge, but essentially no 
literature data are available to assess the effect of bubbles. Ac- 
cordingly, the objectives of this study are to develop models for the 
effect of gas bubbles on the viscosity of a particulate slurry, de- 
velop an experimental method (capillary rheometer), collect data on 
the viscosity of a bubbly slurry, and develop a theoretical basis for 
interpreting the experimental data from the capillary rheometer. 


32775 (PNL-10120) Mechanisms of gas bubble retention. 
Gauglitz, P.A.; Mahoney, L.A.; Mendoza, D.P.; Miller, M.C. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1994. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95000773. Source: 
OSTI; NTIS; INIS; GPO Dep. 


Number 





Retention and episodic release of flammable gases are critical 
safety concerns regarding double-shell tanks (DSTs) containing 
waste slurries. Previous investigations have concluded that gas 
bubbles are retained by the slurry that has settled at the bottom of 
the DST. However, the mechanisms responsible for the retention 
of these bubbles are not well understood. In addition, the presence 
of retained gas bubbles is expected to affect the physical proper- 
ties of the sludge, but essentially no literature data are available to 
assess the effect of these bubbles. The rheological behavior of the 
waste, particularly of the settled sludge, is critical to characterizing 
the tendency of the waste to retain gas bubbles. The objectives of 
this study are to elucidate the mechanisms contributing to gas 
bubble retention and release from sludge such as is in Tank 241- 
SY-101, understand how the bubbles affect the physical properties 
of the sludge, develop correlations of these physical properties to 
include in computer models, and collect experimental data on the 
physical properties of simulated sludges with bubbles. This report 
presents a theory and experimental observations of bubble reten- 
tion in simulated sludge and gives correlations and new data on 
the effect of gas bubbles on sludge yield strength. 


32776 (PNL-SA-24231) Hanford Site’s Integrated Risk 
Assessment Program: No-intervention risk assessment. Ma- 
haffey, J.A. (and others); Dukelow, J.S. Jr.; Stenner, R.D. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940815—91: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94017803. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term goal of the Integrated Risk Assessment program 
(IRAP) is to estimate risks to workers, the public, organizations, 
and groups with reserved rights to Site access, the ecosystem, and 
natural resources to aid in managing environmental restoration and 
waste management at the Hanford Site. For each of these, infor- 
mation is needed about current risks, risks during cleanup, and 
endstate risks. The objective is three-fold: to determine if and 
when to remediate, and to what extent; to identify information un- 
available but needed to make better cleanup decisions; to establish 
technology performance criteria for achieving desired cleanup lev- 
els; to understand costs and benefits of activities from a Site-wide 
perspective. The no-intervention risk, assessment is the initial eval- 
uation of public health risks conducted under IRAP. The objective 
is to identify types of activities that the US Department of Energy 
(DOE) must accomplish for closure of the Hanford Site, defined as 
no further DOE intervention. There are two primary conclusions 
from the no-intervention risk assessment. First, some maintenance 
and operations activities at Hanford must be continued to protect 
the public from grave risks. However, when large Hanford expendi- 
tures are compared to cleanup progress, funds expended for 
maintenance and operations must be put in proper perspective. 
Second, stakeholder’s emphasis on public risks at Hanford, as indi- 
cated by remediation priorities, are not in line with those estimated. 
The focus currently is on compliance with regulations, and on deal- 
ing with issues which are visible to stakeholders. 


32777 


(PNL-SA-24297) Overview of technology modeling 
in the Remedial Action Assessment System (RAAS). Johnson, 
C.D.; Bagaasen, L.M.; Chan, T.C.; Lamar, D.A.; Buelt, J.L.; Free- 
man, C.J.; Skeen, R.S. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 


940815-82: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94017464. Source: OSTI; NTIS; INIS; 
GPO Dep. 

There are numerous hazardous waste sites under the jurisdiction 
of the US Department of Energy (DOE). To assist the cleanup of 
these sites in a more consistent, timely, and cost-effective manner, 
the Remedial Action Assessment System (RAAS) is being devel- 
oped by the Pacific Northwest Laboratory (PNL). RAAS is a 
software tool designed to automate the initial technology selection 
within the remedial investigation/feasibility study (RFS) process. 
The software does several things for the user: (1) provides infor- 
mation about available remedial technologies, (2) sorts possible 
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technologies to recommend a list of technologies applicable to a 
given site, (3) points out technical issues that may prevent the im- 
plementation of a technology, and (4) provides an estimate of the 
effectiveness of a given technology at a particular site. Information 
from RAAS can be used to compare remediation options and guide 
selection of technologies for further study. 


32778 (PNL-SA-24319) RCRA permitting strategies for in- 
novative technologies demonstrations. Donaghue, J.F.; 
Gajewski, S.W. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-940815- 
100: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94019104. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) Hanford Site’s huge waste in- 
ventory and environmental contamination are the result of almost 
50 years of weapons plutonium production. The research, develop- 
ment, and demonstration (RD&D) of innovative cleanup 
technologies are crucial to Hanford cleanup. RD&D activities in- 
volving hazardous and mixed waste are subject to Resource 
Conservation and Recovery Act (RCRA) regulations. RD&D activi- 
ties are dynamic and unpredictable, and do not fit well with the 
RCRA permitting process, which was developed for stable com- 
mercial activities. The lengthy, highly detailed process for acquiring 
and modifying RCRA permits is a major barrier to the development 
and implementation of innovative waste treatment technologies. 
The challenge at Hanford is to find more flexible regulatory mecha- 
nisms to support critical RD&D activities and to work effectively 
with regulators to provide the regulatory logic, technical familiarity, 
trust, and confidence necessary to support technology develop- 
ment requirements. The team analyzed RCRA _ permitting 
alternatives, and surveyed more than 50 RD&D activities, assign- 
ing each a tentative compliance pathway based on an optimum 
interpretation of the alternatives. The results were delivered to the 
regulators, along with specific recommendations regarding regula- 
tory interpretations and strategies that would support an aggressive 
RD&D program without compromising public health and safety. 


32779 (PNL-SA-24438) Public participation in the evalua- 
tion of innovative environmental cleanup technology. Peterson, 
T. (Battelle Seattle Research Center, WA (United States)); Mc- 
Cabe, G.; Serie, P.; Niesen, K. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940815-—S0: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94017798. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Technologies for remediation of contamination are urgently 
needed to clean up US Department of Energy (DOE) sites across 
the country. DOE is managing a national program to develop, 
demonstrate, and deploy new technologies with promise to expe- 
dite this cleanup. The Integrated Demonstration for Cleanup of 
Volatile Organic Compounds at Arid Sites (VOC-Arid ID) is one 
such effort. Time and resources, however, are too limited to be 
invested in methods of remediation that will never be deployed be- 
cause they have not been rigorously evaluated or because they 
face the withering opposition of stakeholders. Therefore the VOC- 
Arid ID is assessing technology both in terms of its technical 
effectiveness and its stakeholder acceptability. Only if a technology 
performs as required and is acceptable to regulators, users of 
technology, and the public will the VOC-Arid ID recommend its 
use. What distinguishes public involvement in the VOC-Arid ID is 
the direct influence stakeholders have on the design of technology 
demonstrations by working directly with technology developers. 
Stakeholders participated in defining the criteria with which innova- 
tive environmental cleanup technology is being evaluated. The 
integrated demonstration is committed to providing stakeholders 
with the information they've indicated they need to reach reasoned 
judgments about the use of specific cleanup technologies. A guid- 
ing principle of the VOC-Arid ID is that stakeholder participation 
improves the technologies being developed, enhances the accep- 
tance of the technologies, and will lead to the broad and timely 
deployment of appropriate and effective methods of environmental 
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remediation. The VOC-Arid ID has involved stakeholders from the 
host demonstration site, Hanford, Washington, and from other and 
sites where the ID technologies may be deployed. 


32780 (PNL-SA-24601) Use of process hazard analysis to 
control chemical process hazards. Piatt, J.A. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-940788-4: High consequence operations 
safety symposium, Albuquerque, NM (United States), 12-14 Jul 
1994). Order Number DE94017483. Source: OSTI; NTIS; GPO 
Dep. 

One objective of this project was to demonstrate how the PrHA 
could satisfy OSHA's requirements. OSHA requires that the PrHA 
address: the hazards of the process; the identification of any 
previous incident which had a likely potential for catastrophic con- 
sequences in the workplace; engineering and administrative 
controls applicable to the hazards and their interrelationships; con- 
sequences of failure of engineering and administrative controls; 
facility siting; human factors; and a qualitative evaluation of a 
range of the possible safety and health effects of failure of controls 
on employees in the workplace. In addition, OSHA requires that 
the PrHA must be conducted by a team with at least one member 
having expertise in engineering and process operations, one hav- 
ing experience and knowledge specific to the process being 
evaluated, and a team leader knowledgeable in the specific PrHA 
methodology being used. 


32781 (RFP-4876) Recommended plutonium release 
fractions from postulated fires: Final report. Kogan, V.; Schu- 
macher, P.M. EG and G Rocky Flats, Inc., Golden, CO (United 
States). Rocky Flats Plant. Dec 1993. 104p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
Order Number DE94017814. Source: OSTI; NTIS; INIS; GPO Dep. 
This report was written at the request of EG&G Rocky Flats, Inc. 
in support of joint emergency planning for the Rocky Flats Plant 
(RFP) by EG&G and the State of Colorado. The intent of the report 
is to provide the State of Colorado with an independent assess- 
ment of any respirable plutonium releases that might occur in the 
event of a severe fire at the plant. Fire releases of plutonium are of 
interest because they have been used by EG&G to determine the 
RFP emergency planning zones. These zones are based on the 
maximum credible accident (MCA) described in the RFP Final 
Environmental Impact Statement (FEIS) of 1980, that MCA is as- 
sumed to be a large airplane crashing into a RFP plutonium 
building. The objective of this report was first, to perform a world- 
wide literature review of relevant release experiments from 1960 to 
the present and to summarize those findings, and second, to pro- 
vide recommendations for application of the experimental data to 
fire release analyses at Rocky Flats. The latter step requires 
translation between experimental and expected RFP accident pa- 
rameters, or “scaling.” The parameters of particular concern are: 
quantities of material, environmental parameters such as the inten- 
sity of a fire, and the physico-chemical forms of the plutonium. The 
latter include plutonium metal, bulk plutonium oxide powder, com- 
bustible and noncombustible wastes contaminated with plutonium 
oxide powder, and residues from plutonium extraction processes. 


32782 (RFP-4878) Fire hazard analysis of Rocky Flats 
Building 776/777 duct systems. DiNenno, P.J. (Hughes Asso- 
ciates, Inc., Wheaton, MD (United States)); Scheffey, J.L.; Gewain, 
R.G.; Shanley, J.H. Jr. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant; Hughes Associates, Inc., 
Wheaton, MD (United States). Dec 1988. 214p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90RF62349. Order Number DE94017631. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this analysis is to determine if ventilation duct- 
work in Building 776/777 will maintain their structural integrity 
during expected fire conditions as well as standard design fires 
typically used to ascertain fire resistance ratings. If the analysis 
shows that ductwork will not maintain structural integrity, the im- 
pact of this failure will be determined and analyzed, and alternative 
solutions recommended. Associated with this analysis is the devel- 
opment of a computer fire model which can be used as an 
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engineering tool in analyzing the effect of fires on ductwork in other 
areas and buildings. 


32783 (SAND-94-0981) Ranking of septic tank and drain- 
field sites using travel time to the groundwater table. Langkopf, 
B.S. (Sandia National Labs., Albuquerque, NM (United States). 
Environmental Risk Assessment and Risk Management Dept.); Mc- 
Cord, J.T. Sandia National Labs., Albuquerque, NM (United 
States). Sep 1994. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95001111. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Restoration Program at Sandia National 
Laboratories, New Mexico (SNL/NM) is tasked with performing as- 
sessments and cleanup of waste sites that belong to SNL. SNL's 
waste sites are divided into several activities. Septic Tanks and 
Drainfields (STD) is an activity that includes 23 different sites at 
SNUNM. All these sites may have released hazardous wastes into 
the soil from drains or sewers of buildings. The STD sites must be 
assessed and, if necessary, remediated according to the Resource 
Conservation and Recovery Act (RCRA) Corrective Action process. 
A modeling study has been completed to help prioritize the sites 
for future field investigation based on the risk that each site may 
pose to human health and the environment. Two of the influences 
on the risk to human health and environment are addressed in this 
study-the fluid disposal volume and groundwater depth. These two 
parameters, as well as several others, were used as input into a 
computer model to calculate groundwater travel time to the water 
table. The computer model was based on Darcy’s Law and a 
simple mass balance. To account for uncertainty in the input pa- 
rameters, a Monte Carlo approach was used to determine the 
travel times; 1,000 realizations were completed to determine the 
travel time for each site. The range assigned to each of the input 
parameters was sampled according to an assigned statistical distri- 
bution using the Latin Hypercube Method to arrive at input for the 
calculations. The groundwater travel times resulting from these cal- 
culations were used to rank the sites for future field investigation. 


32784 (SAND-94-1958) In situ permeable flow sensors at 
the Savannah River Integrated Demonstration: Phase 2 re- 
sults. Ballard, S. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1994. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94018517. Source: OSTI; NTIS; INIS; GPO Dep. 

A suite of In Situ Permeable Flow Sensors was deployed at the 
site of the Savannah River Integrated Demonstration to monitor the 
interaction between the groundwater flow regime and air injected 
into the saturated subsurface through a horizontal well. One of the 
goals of the experiment was to determine if a groundwater circula- 
tion system was induced by the air injection process. The data 
suggest that no such circulation system was established, perhaps 
due to the heterogeneous nature of the sediments through which 
the injected gas has to travel. The steady state and transient 
groundwater flow patterns observed suggest that the injected air 
followed high permeability pathways from the injection well to the 
water table. The preferential pathways through the essentially hori- 
zontal impermeable layers appear to have been created by drilling 
activities at the site. 


32785 (UCRL-JC—115886) Assessing data quality for a 
federal environmental restoration project: Rationalizing the re- 
quirements of multiple clients. Kiszka, V.R.; Carlsen, T.M. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940790-4: 10. annual waste 
testing and quality assurance symposium, Arlington, VA (United 
States), 11-15 Jul 1994). Order Number DE94017414. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Most environmental restoration projects at federal facilities face 
the difficult task of melding the quality assurance (QA) require- 
ments of multiple clients, as well as dealing with historical data that 
are often of unknown quality. At Lawrence Livermore National Lab- 
oratory (LLNL), we have successfully integrated the requirements 
of our multiple clients by carefully developing a QA program that 
efficiently meets our clients’ needs. The Site 300 Experimental Test 
Site is operated by LLNL in support of its national defense pro- 
gram. The responsibility for conducting environmental contaminant 





investigations and restoration at Site 300 is vested in the Site 300 
Environmental Restoration Project (Site 300 ERP) of LLNL’s Envi- 
ronmental Restoration Division. LLNL Site 300 ERP must comply 
with the QA requirements of several clients, which include: the 
LLNL Environmental Protection Department, the DOE, the US En- 
vironmental Protection Agency-Region IX (EPA), the California 
Regional Water Quality Control Board — Central Valley Region, and 
the California Department of Toxic Substances Control. This com- 
prehensive QA program was used to determine the acceptability of 
historical data. The Site 300 ERP began soil and ground water 
investigations in 1982. However, we did not begin receiving analyti- 
cal quality assurance/quality control (QA/QC) data until 1989; 
therefore, the pre-1989 data that were collected are of unknown 
quality. The US EPA QAMS-005/80 defines data quality as the to- 
tality of features and characteristics of data that bears on its ability 
to satisfy a given purpose. In the current context, the characteris- 
tics of major importance are accuracy, precision, completeness, 
representativeness, and comparability. Using our established QA 
program, we determined the quality of this historical data based on 
its comparability to the post-1989 data. By accepting this historical 
data, we were able to save a considerable amount of money in 
recharacterization costs. 


32786 (UCRL-JC—115895) Numerical simulation of ground- 
water flow on MPPs. Ashby, S. (Lawrence Livermore National 
Lab., CA (United States)); Falgout, R.; Tompson, A.; Fogwell, T. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-94061 84-2: 5. SIAM conference 
on applied linear algebra, Snowbird, UT (United States), 15-18 Jun 
1994). Order Number DE94019047. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Mathematical models are often used to aid in the design and 
management of engineered remediation procedures. This paper 
discusses the numerical simulation of groundwater flow in three- 
dimensional heterogeneous porous media. A portable and scalable 


code called PARFLOW is being developed for massively parallel 
computers to enable the detailed modeling of large sites. This code 
uses a turning bands algorithm to generate a statistically accurate 
subsurface realization, and preconditioned conjugate gradients to 
solve the linear system that yields the flow velocity field. Prelimi- 
nary numerical results for the LLNL site are presented. 


32787 (UCRL-JC—115972) Remediation of ground water 
containing volatile organic compounds and tritium. Shukia, 
S.N.; Folsom, E.N. Lawrence Livermore National Lab., CA (United 
States). Mar 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940499— 
13: Federal environmental restoration and waste minimization 
conference and exhibition, New Orleans, LA (United States), 25-29 
Apr 1994). Order Number DE94019053. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Trailer 5475 (T-5475) East Taxi Strip Area at Lawrence Liv- 
ermore National Laboratory (LLNL), Livermore, California was used 
as a taxi strip by the US Navy to taxi airplanes to the runway from 
1942 to 1947. Solvents were used in some unpaved areas adja- 
cent to the East Taxi Strip for cleaning airplanes. From 1953 
through 1976, the area was used to store and treat liquid waste. 
From 1962 to 1976 ponds were constructed and used for evapora- 
tion of liquid waste. As a result, the ground water in this area 
contains volatile organic compounds (VOCs) and tritium. The 
ground water in this area is also known to contain hexavalent chro- 
mium that is probably naturally occurring. Therefore, LLNL has 
proposed “pump-and-treat” technology above grade in a completely 
closed loop system. The facility will be designed to remove the 
VOCs and hexavalent chromium, if any, from the ground water, 
and the treated ground water containing tritium will be reinjected 
where it will decay naturally in the subsurface. Ground water con- 
taining tritium will be reinjected into areas with equal or higher 
tritium concentrations to comply with California regulations. 


32788 (WHC-EP-0783-Draft) Systems engineering product 
description report for the Hanford Cleanup Mission: First is- 
sue. Holmes, J.J. (Westinghouse Hanford Co., Richland, WA 
(United States)); Bailey, K.B.; Collings, J.L.; Hubbard, A.B.; Niepke, 
T.M. Westinghouse Hanford Co., Richland, WA (United States). 
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Jun 1994. 242p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018004. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the upper level physical and adminis- 
trative (nonphysical) products that, when delivered, complete the 
Hanford Cleanup Mission. Development of product descriptions is a 
continuation of the Sitewide Systems Engineering work described 
in the Sitewide functional analysis, the architecture synthesis, and 
is consistent with guidance contained in the mission plan. This 
document provides a bridge between all three documents and the 
products required to complete the mission of cleaning up the Han- 
ford Site. 


32789 (WHC-EP-0785) Raman spectroscopy peer review 
report. Winkelman, W.D.; Eberlein, S.J. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1994. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94019058. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Hanford Site in eastern Washington includes 177 under- 
ground storage tanks (UST), which contain waste materials 
produced during the production of nuclear fuels. The materials in 
the tanks must be characterized to support the retrieval, process- 
ing, and final disposition of the waste. Characterization is currently 
performed by removing waste samples for analyses in a hot cell or 
laboratory. A review of the Hanford Raman Spectroscopy Program 
was held in Richland on March 23 and 24, 1994. A team of princi- 
pal investigators and researchers made presentations that covered 
both technical and programmatic aspects of the Hanford Site Ra- 
man work. After these presentations and discussions, the review 
panel met in a closed session to formalize a list of findings. The re- 
viewers agreed that Raman spectroscopy is an excellent method to 
attack the tank waste characterization and screening problems that 
were presented. They agreed that there was a good chance that 
the methed would be successful as presently envisioned. The 
reviewers provided the following primary recommendations: evalu- 
ation a laser with wavelength in the near infrared; provide optical 
filters at or near the sampling end of the fiber-optic probe; develop 
and implement a strategy for frequent calibration of the system; do 
not try to further increase Raman resolution at the expense of 
wavelength range; clearly identify and differentiate between 
requirements for providing a short-term operational system and re- 
quirements for optimizing a system for long-term field use; and 
determine the best optical configuration, which may include 
reduced fiber-optic diameter and/or short focal length and low F- 
number spectrographs. 


32790 (WHC-EP-0791) Extensive separations (CLEAN) 
processing strategy compared to TRUEX strategy and sludge 
wash ion exchange. Knutson, B.J. (Westinghouse Hanford Co., 
Richland, WA (United States)); Jansen, G.; Zimmerman, B.D.; See- 
man, S.E.; Lauerhass, L.; Hoza, M. Westinghouse Hanford Co., 
Richland, WA (United States). Aug 1994. 502p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94019039. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Numerous pretreatment flowsheets have been proposed for pro- 
cessing the radioactive wastes in Hanford’s 177 underground 
storage tanks. The CLEAN Option is examined along with two 
other flowsheet alternatives to quantify the trade-off of greater capi- 
tal equipment and operating costs for aggressive separations with 
the reduced waste disposal costs and decreased environmental 
health risks. The effect on the volume of HLW glass product and 
radiotoxicity of the LLW glass or grout product is predicted with 
current assumptions about waste characteristics and separations 
processes using a mass balance model. The prediction is made on 
three principal processing options: washing of tank wastes with re- 
moval of cesium and technetium from the supernatant, with 
washed solids routed directly to the glass (referred to as the 
Sludge Wash C processing strategy); the previous steps plus dis- 
solution of the solids and removal of transuranic (TRU) elements, 
uranium, and strontium using solvent extraction processes (referred 
to as the Transuranic Extraction Option C (TRUEX-C) processing 
strategy); and an aggressive yet feasible processing strategy for 
separating the waste components to meet several main goals or 
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objectives (referred to as the CLEAN Option processing strategy), 
such as the LLW is required to meet the US Nuclear Regulatory 
Commission Class A limits; concentrations of technetium, iodine, 
and uranium are reduced as low as reasonably achievable; and 
HLW will be contained within 1,000 borosilicate glass canisters that 
meet current Hanford Waste Vitrification Plant glass specifications. 


32791 (WHC-EP-0800) Ferrocyanide safety program: 
Moisture migration test in ferrocyanide simulant. Crippen, M.D. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000734. Source: OSTI; NTIS; INIS; GPO Dep. 

During the initial phases of the Ferrocyanide Safety Program, it 
was presumed that actual sludge in tanks would behave as if it 
were a two-phase system in which a brine phase would seep 
through the insoluble solid phase of ferrocyanide and other precipi- 
tated salts. After flowsheet materials were produced and 
extensively tested, it became apparent that the ferrocyanide precip- 
itates held extensive quantities of water (50% by weight or more) 
that were far above what would be expected from hydrated salts. 
Because little or no draining of this fluid occurred over a period of 
months, it was concluded that the precipitates and their solution 
would act as a homogeneous single phase in much the same way 
as natural clays. Suggestions were made that the testing of clays 
could add to existing knowledge of sludge hydraulic and rheologic 
properties, at a much-reduced cost in chemicals and time over that 
required for flowsheet materials. Tests were conducted in a 400-L 
volume of ferrocyanide sludge simulant to determine thermal char- 
acteristics around heated zones. At low heat loads, surface vapor 
losses were much lower than return rates, resulting in no net 
change in water content. Under boiling conditions, no bulk dryout 
occurred. These results were consistent with the results from ear- 
lier small-scale experiments. 


32792 (WHC-SA-2480) Calcination/dissolution testing for 
Hanford Site tank wastes. Colby, S.A. (Westinghouse Hanford 


Co., Richland, WA (United States)); Delegard, C.H.; McLaughlin, 
D.F.; Danielson, M.J. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1994. 21p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940813-20: 208. American Chemical Society national 
meeting, Washington, DC (United States), 21-26 Aug 1994). Order 
Number DE94018002. Source: OSTI; NTIS; INIS; GPO Dep. 
Thermal treatment by calcination offers several benefits for the 
treatment of Hanford Site tank wastes, including the destruction of 
organics and ferrocyanides and an hydroxide fusion that permits 
the bulk of the mostly soluble nonradioactive constituents to be 
easily separated from the insoluble transuranic residue. Critical de- 
sign parameters were tested, including: (1) calciner equipment 
design, (2) hydroxide fusion chemistry, and (3) equipment corro- 
sion. A 2 galV/minute pilot plant processed a simulated Tank 101-SY 
waste and produced a free flowing 700 C molten calcine with an 
average calciner retention time of 20 minutes and >95% organic, 
nitrate, and nitrite destruction. Laboratory experiments using actual 
radioactive tank waste and the simulated waste pilot experiments 
indicate that 98 wt% of the calcine produced is soluble in water, 
leaving an insoluble transuranic fraction. All of the Hanford Site 
tank wastes can benefit from calcination/dissolution processing, 
contingent upon blending various tank waste types to ensure a tar- 
get of 70 wt% sodium hydroxide/nitrate/nitrite fluxing agent. Finally, 
corrosion testing indicates that a jacketed nickel liner cooled to be- 


low 400 C would corrode <2 miVyear (0.05 mm/year) from molten 
calcine attack. 


32793 (WHC-SA-2551) Treatment and disposal of high- 
level radioactive waste at the Hanford Site: The technical 
challenge. Wodrich, D.D.; Honeyman, J.0.; Wojtasek, R.D. West- 
inghouse Hanford Co., Richland, WA (United States). Jul 1994. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-9408168-1: American Chemi- 
cal Society symposium on scientific issues related to safety 
treatment of waste tanks; 208. American Chemical Society national 
meeting, Atlanta, GA (United States); Washington, DC (United 
States), 21-26 Aug 1994; 21-26 aug Order Number DE95000460. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The US Department of Energy’s (DOE) Hanford Site, located in 
southeastern Washington State, has the most diverse and largest 
amount of radioactive tank waste in the US. A Tank Waste Reme- 
diation System (TWRS) Program was established in 1991 to safely 
store, treat, and dispose of those wastes. This paper describes the 
technical challenge in conducting the TWRS Program that will take 
more than 30 years and cost tens of billions of dollars to complete. 


32794 (WHC-SD-CP-ES—160) Seismic (SSE) evaluation for 
the 291Z stack at the Hanford Site — Addition of environmental 
monitoring penetrations. Baxter, J.T. Westinghouse Hanford Co., 
Richland, WA (United States). 31 Aug 1994. 91p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94019011. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this 291Z stack analysis is to determine the 
structural effects of chipping additional holes into the stacks con- 
crete walls. The proposed holes are for new environmental 
monitoring sample probes to be installed at three different eleva- 
tions. The approximate elevations proposed at this time are 50 ft, 
135 ft and 175 ft. There will be four holes required at each of the 
elevations to support two sample probes extending across the 
diameter of the stack. A structural sensitivity study has been com- 
pleted to assess the effect of the proposed holes on the baseline 
seismic qualification of the stack completed by URS/John A. Blume 
& Associates, Engineers, San Francisco, California (URS/Blume) in 
August, 1988. Results of the sensitivity study indicate that the 
stack would still have adequate structural moment capacity if the 
new holes were drilled cutting the vertical strength reinforcing steel, 
or if existing penetrations added since original construction have in- 
advertently cut vertical rebars. For current and future modifications, 
no vertical rebar should be cut. A limited number of horizontal re- 
bar, no more than 2, may be cut at the new hole locations without 
significantly influencing the stack structural shear capacity. New 
penetrations in the 291Z stack should not be located below eleva- 
tion 47 ft., 4 in. due to rebar layout and the fact that maximum 
seismic structural loads occur below this elevation. No vertical re- 
bar should be cut when chipping the new penetrations in the stack 
concrete wall for the environmental monitoring equipment. Wind 
load qualification was reviewed. Seismic loads govem over wind 
loads for all structural load cases; therefore no additional wind 
analyses are required. 


32795 (WHC-SD-CP-PHA-003-Rev.1) Preliminary hazards 
analysis of thermal scrap stabilization system: Revision 1. 
Lewis, W.S. Westinghouse Hanford Co., Richland, WA (United 
States). 23 Aug 1994. 123p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000518. Source: OSTI; NTIS; INIS; GPO Dep. 

This preliminary analysis examined the HA-211 glovebox and its 
supporting systems for potential process hazards. Upon further 
analysis, the thermal stabilization system has been installed in 
gloveboxes HC-21A and HC-21C. The use of HC-21C and HC-21A 
simplified the initial safety analysis. In addition, these gloveboxes 
were cleaner and required less modification for operation than 
glovebox HA-21I. While this document refers to glovebox HA-21] 
for the hazards analysis performed, glovebox HC-21C is sufficiently 
similar that the following analysis is also valid for HC-21C. This 
hazards analysis document is being re-released as revision 1 to 
include the updated flowsheet document (Appendix C) and the up- 
dated design basis (Appendix D). The revised Process Flow 
Schematic has also been included (Appendix E). This Current revi- 
sion incorporates the recommendations provided from the original 
hazards analysis as well. The System Design Description (SDD) 
has also been appended (Appendix H) to document the bases for 
Safety Classification of thermal stabilization equipment. 


32796 (WHC-SD-EN-AP-177) Phase 1 sampling and analy- 
sis plan for the 304 Concretion Facility closure activities. 
Adler, J.G. Westinghouse Hanford Co., Richland, WA (United 
States). 14 Sep 1994. 28p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95000798. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides guidance for the initial (Phase 1) sam- 
pling and analysis activities associated with the proposed Resource 
Conservation and Recovery Act of 1976 (RCRA) clean closure of 





the 304 Concretion Facility. Over its service life, the 304 Concre- 
tion Facility housed the pilot plants associated with cladding 
uranium cores, was used to store engineering equipment and prod- 
uct chemicals, was used to treat low-level radioactive mixed waste, 
recyclable scrap uranium generated during nuclear fuel fabrication, 
and uranium-titanium alloy chips, and was used for the repackag- 
ing of spent halogenated solvents from the nuclear fuels 
manufacturing process. The strategy for clean closure of the 304 
Concretion Facility is to decontaminate, sample (Phase 1 sam- 
pling), and evaluate results. If the evaluation indicates that a 
limited area requires additional decontamination for clean closure, 
the limited area will be decontaminated, resampled (Phase 2 sam- 
pling), and the result evaluated. If the evaluation indicates that the 
constituents of concern are below action levels, the facility will be 
clean closed. Or, if the evaluation indicates that the constituents of 
concern are present above action levels, the condition of the facil- 
ity will be evaluated and appropriate action taken. There are a total 
of 37 sampling locations comprising 12 concrete core, 1 concrete 
chip, 9 soil, 11 wipe, and 4 asphalt core sampling locations. Analy- 
sis for inorganics and volatile organics will be performed on the 
concrete core and soil samples. Separate concrete core samples 
will be required for the inorganic and volatile organic analysis 
(VOA). Analysis for inorganics only will be performed on the con- 
crete chip, wipe, and asphalt samples. 


32797 (WHC-SD-EN-TI-277) 300-FF-1 Operable Unit physi- 
cal separation of soils pilot plant study. Freeman-Pollard, J.R. 
Westinghouse Hanford Co., Richland, WA (United States). 15 Jan 
1994. 183p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94017325. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Alternative Remedial Technologies, Inc. (ART) was selected in a 
competitive selection process to conduct a pilot study for the physi- 
cal separation of soils in the North Process Pond of the 300 Area 
at the Hanford Site. In January 1994, ART mobilized its 15 tons- 
per-hour pilot plant to the site. The plant was initially staged in a 
commercial area to allow for pretest inspections and minor modifi- 
cations. The plant was specifically designed for use as a physical 
separations unit and consisted of a feed hopper, wet screens, hy- 
drocyclones, as well as settling and dewatering equipment. The 
plant was supported in the field with prescreening equipment, mo- 
bile generators, air compressors, and water storage tanks. The 
plant was moved into the surface contamination area on March 24, 
1994. The testing was conducted during the period March 23, 1994 
through April 13, 1994. Two soil types were treated during the test- 
ing: a natural soil contaminated with low levels of uranium, cesium, 
cobalt, and heavy metals, and a natural soil contaminated with a 
uranium carbonate material that was visually recognizable by the 
presence of a green sludge material in the soil matrix. The “green” 
material contained significantly higher levels of the same contami- 
nants. Both source materials were treated by the plant in a manner 
that fed the material, produced clean gravel and sand fractions, 
and concentrated the contaminants in a sludge cake. Process wa- 
ter was recycled during the operations. The testing was extremely 
successful in that for both source waste streams, it was demon- 
strated that volume reductions of greater than 90% could be 
achieved while also meeting the test performance criteria. The vol- 
ume reduction for the natural soils averaged a 93.8%, while the 
“green” soils showed a 91.4% volume reduction. 


32798 (WHC-SD-EN-TI-281) Geophysical investigation of 
the 216-B-3-1 ditch, Operable Unit 200-BP-11, 200 East Area. 
Bergstrom, K.A. Westinghouse Hanford Co., Richland, WA (United 
States). 13 Sep 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95000430. Source: OSTI; NTIS; INIS; GPO Dep. 

Ditch 216-B-3-1 is located within the 200-BP-11 Operable Unit, 
located immediately northeast of the 200 East Area. At one time, it 
drained into B Pond. The ditch has been filled with soil and the sur- 
rounding area reclaimed. There is no remaining physical evidence 
showing the original location of the ditch. Survey stakes were re- 
cently emplaced that show the documented location of the ditch 
from survey coordinates. The objective of this investigation was to 
verify the staked location of the ditch with non-intrusive geophysical 
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methods. Ground-penetrating radar (GPR) and electromagnetic in- 
duction (EMI) were the methods selected for the investigation. GPR 
has been used successfully to locate similar ditches in other parts 
of the Hanford Reservation. EMI was used because it is much 
quicker to collected and interprets, and if successful, could be used 
to rapidly map the entire length of the ditch. Results are discussed. 


32799 (WHC-SD-EN-TP—048) Integrated test plan for a 
shaliow high resolution compressional seismic reflection 
demonstration. Narbutovskih, S.M. Westinghouse Hanford Co., 
Richland, WA (United States). 4 Aug 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94019040. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This integrated test plan describes the demonstration of a sur- 
face high resolution seismic reflection acquisition system using 
swept source technology. Compressional wave data will be col- 
lected along a previously occupied seismic line associated with a 
recent seismic survey north of the 300 Area. The swept source 
system will be employed testing two very different high resolution 
vibrator sources, one with a frequency range from 10 to 500 Hz 
and a smaller unit with a range from 20 to 1,500 Hz. This will en- 
able a precursory comparison of two vibrator data sets with 
standard impulse data. The data will be evaluated for the presence 
of reflected energy, signal strength, frequency content and signal- 
to-noise ratio. If the water table can be distinguished from the 
Hanford/Ringold formation contact, then the high permeability 
Hanford-filled channels can be mapped. Next, if details on the con- 
figuration of the Ringold middie mud can be discerned, this will 
allow detecting fluid pathway through the mud and confirm the de- 
positional nature of this unit. Finally, by mapping the extent of the 
lower confining mud unit, areas where the polluted unconfined and 
lower confined aquifers communicate might be located. Another 
source and acquisition method will also be tested by gathering 
data along the same seismic line. This system uses a lightweight 
source that produces a high-velocity shock wave that strikes the 
earth’s surface causing an acoustic wave to propagate downward. 
The acquisition method is nonconventional and is reported to elimi- 
nate obstructing noise such as groundroll and air blast. It is 
unexpected that this system will have the imaging ability of the vi- 
bratory systems. However it could prove to be economical for 
shallow applications when only compressional energy is needed. 


32800 (WHC-SD-GN-TRP-30010) Load test of the 3701U 
Building roof deck and support structure. McCoy, R.M. West- 
inghouse Hanford Co., Richland, WA (United States). 14 Sep 1994. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000434. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 3701U Building roof area was load tested according to the 
approved load-test procedure. The 3701U Building is located in the 
300 Area of the Hanford Site and has the following characteristics: 
Roof deck—metal decking supported by steel purlins; Roof 
membrane-tar and gravel; Roof slope—flat (<10 deg); and Roof 
elevation-height of about 12.5 ft. The 3701U Building was visited 
in August 1992 for a visual inspection, but because of insulation an 
inspection could not be performed. The building was revisited in 
March 1994 for the purpose of writing this test report. Because the 
roof could not be inspected, a test was determined to be the best 
way to qualify the roof for personnel access. The test procedure 
called for the use of a remotely-controlled robot. The conclusions 
are that the roof has been qualified for 500-lb total roof load and 
that the “No Roof Access” signs can be changed to “Roof Access 
Restricted” signs. 


32801 (WHC-SD-LL-ES—040) 300 Area signal cable study. 
Whattam, J.W. Westinghouse Hanford Co., Richland, WA (United 
States). 15 Sep 1994. 29p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000431. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was prepared to discuss the alternatives available for 
removing the 300 Area overhead signal cable system. This system, 
installed in 1969, has been used for various monitoring and com- 
munication signaling needs throughout the 300 Area. Over the 
years this cabling system has deteriorated, has been continually 
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reconfigured, and has been poorly documented to the point of non- 
reliability. The first step was to look at the systems utilizing the 
overhead signal cable that are still required for operation. Of the 
ten systems that once operated via the signal cable, only five are 
still required; the civil defense evacuation alarms, the public ad- 
dress (PA) system, the criticality alarms, the Pacific Northwest 
Laboratory Facilities Management Control System (FMCS), and the 
384 annunciator panel. Of these five, the criticality alarms and the 
FMCS have been dealt with under other proposals. Therefore, this 
study focused on the alternatives available for the remaining three 
systems (evacuation alarms, PA system, and 384 panel) plus the 
accountability aid phones. Once the systems to be discussed were 
determined, then three alternatives for providing the signaling 
pathway were examined for each system: (1) re-wire using under- 
ground communication ducts, (2) use the Integrated Voice/Data 
Telecommunications System (!VDTS) already installed and oper- 
ated by US West, and (3) use radio control. Each alternative was 
developed with an estimated cost, advantages, and disadvantages. 
Finally, a recommendation was provided for the best alternative for 
each system. 


32802 (WHC-SD-PRP-HA-005) 222-S laboratory complex 
hazards assessment. Broz, R.E. Westinghouse Hanford Co., 
Richland, WA (United States). 29 Aug 1994. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000428. Source: OSTI; NTIS; 
INIS; GPO Dep. 2 

The US Department of Energy (DOE) Order 5500.3A, Emer- 
gency Planning and Preparedness for Operational Emergencies, 
requires that a facility specific hazards assessment be performed 
to support Emergency Planning activities. The Hazard Assessment 
establishes the technical basis for the Emergency Action Levels 
(EALs) and the Emergency Planning Zone (EPZ). Emergency Plan- 
ning activities are provided under contract to DOE through the 
Westinghouse Hanford Company (WHC). This document repre- 
sents the facility specific hazards assessment for the Hanford Site 
222-S Laboratories. The primary mission of 222-S is to provide an- 
alytic chemistry support to the Waste Management, Chemical 
Processing, and Environmental programs at the Hanford Site. 


32803 (WHC-SD-PRP-HA-011) PUREX facility hazards as- 
sessment. Sutton, L.N. Westinghouse Hanford Co., Richland, WA 
(United States). 23 Sep 1994. 44p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95001003. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the hazards assessment for the Piuto- 
nium Uranium Extraction Plant (PUREX) located on the US 
Department of Energy (DOE) Hanford Site. Operation of PUREX is 
the responsibility of Westinghouse Hanford Company (WHC). This 
hazards assessment was conducted to provide the emergency 
planning technical basis for PUREX. DOE Order 5500.3A requires 
an emergency planning hazards assessment for each facility that 
has the potential to reach or exceed the lowest level emergency 
classification. In October of 1990, WHC was directed to place 
PUREX in standby. In December of 1992 the DOE Assistant Sec- 
retary for Environmental Restoration and Waste Management 
authorized the termination of PUREX and directed DOE-RL to pro- 
ceed with shutdown planning and terminal clean out activities. Prior 
to this action, its mission was to reprocess irradiated fuels for the 
recovery of uranium and plutonium. The present mission is to es- 
tablish a passively safe and environmentally secure configuration 
at the PUREX facility and to preserve that condition for 10 years. 
The ten year time frame represents the typical duration expended 
to define, authorize and initiate follow-on decommissioning and de- 
contamination activities. 


32804 (WHC-SD-WM-ANAL-035-Vol.1) 241-AW/AN waste 
storage tanks: Supplemental gravity load analysis: Volume 1. 
Julyk, L.J. Westinghouse Hanford Co., Richland, WA (United 
States). 19 Aug 1994. 229p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE94019003. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis of the 241SY tanks performed by ADVENT(1994b) 
to resolve dome overload issues indicated that the tank can sus- 
tain the dome loads resulting from additional soil overburden depth, 
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increased soil density, and increased concentrated load. Similar is- 
sues exist for the 241AW/AN tanks and therefore, an interim 
analysis of the 241AW/AN tanks is presented herein. The scope of 
this effort is to review and compare all design drawings pertaining 
to the 241AW and 241AN tanks with those pertaining to the 241SY 
tanks; to modify the axisymmetric model of the 241SY tanks to 
represent the 241AW/AN tanks; and to evaluate the effect of addi- 
tional dome load on the 241AW/AN tanks by performing a 
structural analysis for gravity loads (dead load + live load). 
ADVENT's additional scope of work is to perform a qualitative eval- 
uation of the 241AW/AN tanks for seismic and thermal loadings 
(Blume 1976). This qualitative evaluation does not include any de- 
tailed finite element analysis of the tanks. Volume 1 of this report 
contains the text and calculations. Volume 2 contains a printed 
copy of the computer files used in these analyses. 


32805 (WHC-SD-WM-ANAL-035-Vol.2) 241-AW/AN waste 
storage tanks: Supplemental gravity load analysis: Volume 2. 
Julyk, L.J. Westinghouse Hanford Co., Richland, WA (United 
States). 19 Aug 1994. 434p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94019004. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis of the 241SY tanks performed by ADVENT(1994b) 
to resolve dome overload issues indicated that the tank can sus- 
tain the dome loads resulting from additional soil overburden depth, 
increased soil density, and increased concentrated load. Similar is- 
sues exist for the 241AW/AN tanks and therefore, an interim 
analysis of the 241AW/AN tanks is presented herein. The scope of 
this effort is to review and compare all design drawings pertaining 
to the 241AW and 241AN tanks with those pertaining to the 241SY 
tanks; to modify the axisymmetric model of the 241SY tanks to 
represent the 241AW/AN tanks; and to evaluate the effect of addi- 
tional dome load on the 241AW/AN tanks by performing a 
structural analysis for gravity loads (dead load + live load). 
ADVENT’s additional scope of work is to perform a qualitative eval- 
uation of the 241AW/AN tanks for seismic and thermal loadings 
(Blume 1976). This qualitative evaluation does not include any de- 
tailed finite element analysis of the tanks. Volume 1 of this report 
contains the text and calculations. Volume 2 contains a printed 
copy of the computer files used in these analyses. 


32806 (WHC-SD-WM-ATP-—104) Breathing air trailer accep- 
tance test procedure. Kostelnik, A.J. Westinghouse Hanford Co., 
Richland, WA (United States). 14 Sep 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000343. Source: OSTI; NTIS; 
GPO Dep. 

This Acceptance Test Procedure (ATP) will document compliance 
with the requirements of WHC-S-0251 Rev. 0 and ECNs 613530 
and 606113. The equipment being tested is a Breathing Air Supply 
Trailer purchased as a Design and Fabrication procurement activity 
for use in the core sampling program. The ATP was written by the 
Seller and will be performed by the Seller with representatives of 
the Westinghouse Hanford Company witnessing the test at the 
Seller's location. This test procedure is to verify that the American 
Bristol Industries, Inc., Model 5014-0001 low pressure Mobile 
Breathing Air Trailer, meets or exceeds the requirements of the 
Westinghouse Hanford specification. 


32807 (WHC-SD-WM-ATR-078) Standard-B hydrogen moni- 
toring system acceptance test report. Tran, T.T. Westinghouse 
Hanford Co., Richland, WA (United States). 8 Sep 1994. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000349. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Test Engineering was supported by Tank Waste Remediation 
System Safety Programs Engineering Support in the performance 
of an Acceptance Test Procedure (ATP) to qualify the Standard Hy- 
drogen Monitoring System (SHMS) cabinet installed on waste tank 
241-SY-103. The June 7, 1994 ATP performance was controlled by 
West Waste Tank Farms work package 2W-94-322. The ATP was 
conducted following the final installation of a second Whittaker 
electro-chemical hydrogen monitoring cell. The cabinet had been 
sited on the waste tank two years earlier, but never connected to 
the exhaust vent header to monitor Tank 241-SY-103 vent header 





exhaust gases. The cabinet was then modified, to remove two un- 
desirable solid state hydrogen monitors and install a second 
Whittaker electro-chemical hydrogen monitoring sensor and signal 
conditioning. The ATP was used to assure that the cabinet wiring 
and components were properly installed and labeled and that the 
two years without operation had not seriously damaged the in- 
stalled equipment. Electrical and pneumatic tests were performed 
to assure system integrity. 


32808 (WHC-SD-WM-ATR-084) Multiport riser and flange 
assemblies acceptance test report. Precechtel, D.R.; Schroeder, 
B.K. Westinghouse Hanford Co., Richland, WA (United States). 12 
Sep 1994. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000347. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the results of the acceptance test for 
the multiport riser (MPR) and multiport flange (MPF) assemblies. 
The accepted MPR and MPF assemblies will be used in support of 
the hydrogen mitigation project for double-shell waste tank 241-SY- 
101 and other related projects. The testing described in this 
document verifies that the mechanical and interface features are 
operating as designed and that the unit is ready for field service. 
The objectives of the acceptance testing were as follows: Basic 
equipment functions and mechanical interfaces were verified; In- 
stallation and removal of equipment were demonstrated to the 
degree possible; Operation of the decon spray system and all valv- 
ing was confirmed; and the accumulated leak rate of the MPR and 
MPF assemblies was determined. 


32809 (WHC-SD-WM-MAR-001) Mission analysis report for 
single-shell tank leakage mitigation. Cruse, J.M. Westinghouse 
Hanford Co., Richland, WA (United States). 1 Sep 1994. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94019055. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document provides an analysis of the leakage mitigation 
mission applicable to past and potential future leakage from the 
Hanford Site’s 149 single-shell high-level waste tanks. This mission 
is a part of the overall missions of the Westinghouse Hanford Com- 
pany Tank Waste Remediation System division to remediate the 
tank waste in a safe and acceptable manner. Systems engineers 
principles are being applied to this effort. Mission analysis supports 
early decision making by clearly defining program objectives. This 
documents identifies the initial conditions and acceptable final con- 
ditions, defines the programmatic and physical interfaces and 
constraints, estimates the resources to carry out the mission, and 
establishes measures of success. The results of the mission analy- 
sis provide a consistent basis for subsequent systems engineering 
work. 


32810 (WHC-SD-WM-TI-616) Dose estimates for the solid 
waste performance assessment. Rittman, P.D. Westinghouse 
Hanford Co., Richiand, WA (United States). 30 Aug 1994. 120p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95000348. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Solid Waste Performance Assessment calculations by PNL 
in 1990 were redone to incorporate changes in methods and pa- 
rameters since then. The ten scenarios found in their report were 
reduced to three, the Post-Drilling Resident, the Post-Excavation 
Resident, and an All Pathways Irrigator. In addition, estimates of 
population dose to people along the Columbia River are also in- 
cluded. The attached report describes the methods and parameters 
used in the calculations, and derives dose factors for each 
scenario. In addition, waste concentrations, ground water concen- 
trations, and river water concentrations needed to reach the 
performance objectives of 100 mrem/yr and 500 person-rem/yr are 
computed. Internal dose factors from DOE-0071 were applied 
when computing internal dose. External dose rate factors came 
from the GENII Version 1.485 software package. Dose calculations 
were carried out on a spreadsheet. The calculations are described 
in detail in the report for 63 nuclides, including 5 not presently in 
the GENII libraries. The spreadsheet calculations were checked by 
comparison with GENII, as described in Appendix D. 
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32811 (WHC-SD-WM-TI-651) Waste tank characterization 
sampling limits. Tusler, L.A. Westinghouse Hanford Co., Richland, 
WA (United States). 2 Sep 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95000310. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a result of the Plant Implementation Team 
Investigation into delayed reporting of the exotherm in Tank 241-T- 
111 waste samples. The corrective actions identified are to have 
immediate notification of appropriate Tank Farm Operations Shift 
Management if analyses with potential safety impact exceed estab- 
lished levels. A procedure, WHC-IP-0842 Section 12.18, “TWRS 
Approved Sampling and Data Analysis by Designated Laboratories” 
(WHC 1994), has been established to require all tank waste sam- 
pling (including core, auger and supernate) and tank vapor 
samples be performed using this document. This document estab- 
lishes levels for specified analysis that require notification of the 
appropriate shift manager. The following categories provide numer- 
ical values for analysis that may indicate that a tank is either 
outside the operating specification or should be evaluated for inclu- 
sion on a Watch List. The information given is intended to translate 
an operating limit such as heat load, expressed in Btu/hour, to an 
analysis related limit, in this case cesium-137 and strontium-90 
concentrations. By using the values provided as safety flags, the 
analytical laboratory personnel can notify a shift manager that a 
tank is in potential violation of an operating limit or that a tank 
should be considered for inclusion on a Watch List. The shift man- 
ager can then take appropriate interim measures until a final 
determination is made by engineering personnel. 


32812 (WINCO-1214) A proposed methodology for evalu- 
ating low-level radioactively-contaminated soil. Alexander, D.R. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Clarke, G.W.; Dickson, R.L. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). Sep 1994. 88p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. Order Number DE95000775. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report was prepared to support the development of residual 
radioactivity criteria for disposition of contaminated soil locations at 
the Idaho National Engineering Laboratory (INEL). The criteria is 
primarily for use in making decisions regarding disposition of sites 
at the INEL that have low levels of radioactive contamination that 
are not already in an Operable Unit (OU) or Waste Area Group 
(WAG) identified under the Federal Facility Agreement and Con- 
sent Order (FFA/CO) process in place at the INEL. The report 
describes the development of screening level concentrations for 
selected radionuclides in soils in the environment at the INEL. 
These screening levels are based on environmental conditions at 
the INEL and are generically applicable to the site. They are 
intended to provide a consistent technical basis for operational de- 
cisions regarding the disposition of sites contaminated with low 
levels of radioactivity prior to final remediation. They are not in- 
tended to be used in lieu of the remediation process defined under 
the FFA/CO, nor as clean-up levels for locations where remediation 
is required. This report presents the development of screening lev- 
els that are based on a site-specific pathway analysis using the 
DOE-recommended RESRAD code. RESRAD results for screening 
level calculations are presented in Appendix A. 


32813 (WINCO-1221) Waste Calcining Facility remote in- 
spection report. Patterson, M.W.; Ison, W.M. Westinghouse Idaho 
Nuclear Co., Inc., Idaho Falls, ID (United States). Aug 1994. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94019088. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Waste Calcining Facility (WCF) remote in- 
spections was to evaluate areas in the facility which are difficult to 
access due to high radiation fields. The areas inspected were the 
ventilation exhaust duct, waste hold cell, adsorber manifold cell, 
off-gas cell, calciner cell and calciner vessel. The WCF solidified 
acidic, high-level mixed waste generated during nuclear fuel repro- 
cessing. Solidification was accomplished through high temperature 
oxidation and evaporation. Since its shutdown in 1981, the WCFs 
vessels, piping systems, pumps, off-gas blowers and process cells 
have remained contaminated. Access to the below-grade areas is 
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limited due to contamination and high radiation fields. Each inspec- 
tion technique was tested with a mock-up in a radiologically clean 
area before the equipment was taken to the WCF for the actual 
inspection. During the inspections, essential information was ob- 
tained regarding the cleanliness, structural integrity, in-leakage of 
ground water, indications of process leaks, indications of corrosion, 
radiation levels and the general condition of the cells and equip- 
ment. In general, the cells contain a great deal of dust and debris, 
as well as hand tools, piping and miscellaneous equipment. Al- 
though the building appears to be structurally sound, the paint is 
peeling to some degree in all of the cells. Cracking and spalling of 
the concrete walls is evident in every cell, although the east wall of 
the off-gas cell is the worst. The results of the completed inspec- 
tions and lessons learned will be used to plan future activities for 
stabilization and deactivation of the facility. Remote clean-up of 
loose piping, hand tools, and miscellaneous debris can start imme- 
diately while information from the inspections is factored into the 
conceptual design for deactivating the facility. 


32814 (WSRC-TR-94-0236) CAM and stack air sampler de- 
sign guide. Phillips, T.D. Westinghouse Savannah River Co., 
Aiken, SC (United States). 13 May 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE94017807. Source: OSTI; NTIS; 
INIS; GPO Dep. 

About 128 air samplers and CAMs presently in service to detect 
and document potential radioactive release from 'H’ and 'F’ area 
tank farm ventilation stacks are scheduled for replacement and/or 
upgrade by Projects S-5764, S-2081, S-3603, and S-4516. The 
seven CAMs scheduled to be upgraded by Project S-4516 during 
1995 are expected to provide valuable experience for the three 
remaining projects. The attached document provides design guid- 
ance for the standardized High Level Waste air sampling system. 


32815 (WSRC-TR-94-0356) Fatality risk estimation for Re- 


placement Tritium Facility. Kim, K.S. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 14p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE94017808. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Prompt and latent cancer fatality risks are estimated in this re- 
port for the operation of the Replacement Tritium Facility (RTF) at 
the Savannah River Site (SRS). The purpose of this report is to 
demonstrate that: (1) the calculated fatality risk for the RTF opera- 
tion is well within the quantitative Nuclear Safety Goals established 
by the Department of Energy (DOE) and (2) a simple point estimate 
method can produce results comparable to those of more detailed 
calculation utilizing computer codes and protocols developed for 
Probabilistic Risk Assessment (PRA) of nuclear power reactors. 
Point estimates of prompt and cancer fatality risks are performed 
using a simple mathematical formalism derived from the comple- 
mentary cumulative distribution function (CCDF) of consequences. 
The protocol of establishing CCDF is based on a successive sum- 
mation of event frequencies. The consequences (i.e., calculated 
individual radiation doses at site boundary) and associated event 
frequencies are available from the RTF Final Safety Analysis Re- 
port (FSAR). The results indicate that calculated prompt fatality and 
cancer fatality risks due to RTF operation are 0 and 1.5 x 10-%/yr, 
respectively, well below the DOE's Safety Goals of 5 x 1077/yr 
(prompt fatality) and 2 x 10-®/yr (cancer fatality). The agreement 
between the point estimate method and the PRA method is very 
good considering the differences in assumptions between the two 
methods (i.e., additional earthquake-induced scenarios). 


32816 (Y/EN-4585) Report of the Building 9207 air bag 
test. Huff, T.E.; Fricke, K.E.; Jones, W.D. Oak Ridge National 
Lab., TN (United States). Dec 1992. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(CNPE/HCT-08). Order Number DE95000605. Source: OSTI; 
NTIS; GPO Dep. 

As part of a major testing program now underway at the Depart- 
ment of Energy's (DOE) Oak Ridge Y-12 Plant, managed by Martin 
Marietta Energy Systems, inc. (MMES), a full-scale air bag test 
was conducted in Building 9207. The test program, supported and 
managed by the Center for Natural Phenomena Engineering 
(CNPE), is intended to determine the stiffness and strength of 
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unreinforced hollow clay tile walls (HCTVS) in order to more accu- 
rately analyze and predict the response of buildings containing 
these type of walls, especially when subjected to seismic and high 
wind loadings. The air bag test was a very large undertaking that 
started more than a year before the test was actually performed. 
Preparation for the test included the following activities: (1) prepa- 
ration of the wall and the adjacent building areas; (2) design and 
field fabrication of test supporting structures; (3) procurement of 
equipment and instrumentation; (4) development of supporting test 
procedures and checklists; (5) installation of over seventy linear 
variable differential transformers (LVDTs) and strain gages; (6) de- 
velopment of computer programs for use in the data acquisition 
systems; (7) extensive review into the existing engineering litera- 
ture; (8) discussions with researchers with prior experience 
performing air bag tests; (9) coordination with the building opera- 
tors; (10) plant safety reviews; and (11) dry runs of the test itself. 


32817 (Y/EN-5139) Numerical methods for analysis of clay 
tile infills. Flanagan, R.D. (Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States)); Tenbus, M.A.; Bennett, R.M. Oak 
Ridge National Lab., TN (United States). 20 Oct 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95000604. Source: OSTI; 
NTIS; GPO Dep. 

Recent Department of Energy requirements have led to a com- 
prehensive evaluation of the industrial facilities at the Oak Ridge 
Y-12 Plant. The structures consist of simply connected steel 
frames infilled with structural clay tile walls. The objective of the 
evaluation was to determine the stability of the unreinforced infills, 
and whether they provide the lateral capacity necessary to resist 
the moderate seismic hazard at the site. Due to lack of information 
on the behavior of structural clay tile infills, various large-scale 
tests were performed to investigate the in-plane, out-of-plane and 
combined in-plane and out-of-plane behavior. The results of these 
tests are briefly summarized, and the development of analytical 
guidelines based on these tests is given. Little interaction between 
in-plane and out-of-plane loads was observed, both in terms of 
stiffness and strength. Out-of-plane stability can be examined panel 
by panel based on arching action. Inter-story drift does not appear 
to present a stability problem for the type of infill construction in- 
vestigated. In-plane behavior may be adequately modeled with a 
nonlinear compression strut. A typical building is chosen for an il- 
lustrative application. The methodology and results of the seismic 
analysis are presented for this structure. 


32818 (Y/SUB-—94-99069C/Y15/8) Closure Report for Under- 
ground Storage Tank 2310-U at the Pine Ridge West Repeater 
Station. Oak Ridge National Lab., TN (United States). Jul 1994. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE95000603. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document represents the Closure Report for Underground 
Storage Tank (UST) 2310-U at the Pine Ridge West Repeater Sta- 
tion, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. Tank 2310-U 
was a 200-gal gasoline UST which serviced the emergency gener- 
ator at the Repeater Station. The tank was situated in a shallow 
tank bay adjacent to the Repeater Station along the crest of Pine 
Ridge. The tank failed a tightness test in October 1989 and was 
removed in November 1989. The purpose of this report is to docu- 
ment completion of soil corrective action, present supporting 
analytical data, and request closure for this site. 


32819 (Y/TS—1191) Field practice internship final report. 
Foster, T. Oak Ridge National Lab., TN (United States). May 1994. 
4ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE95000607. Source: 
OSTI; NTIS; GPO Dep. 

This field practice internship final report gives an overview of the 
field practice, which was completed at the Oak Ridge Y-12 Plant, 
Martin Marietta Energy Systems, Inc., Environmental Management 
Department, Oak Ridge, Tennessee. The field practice focused on 
the completion of the Superfund Amendments and Reauthorization 
Act (SARA) Title Ill, Emergency Planning and Community Right-to- 
Know Act Section 312, Tier Il Report. The field practice internship 
was conducted on a full-time basis between December 13, 1993 
through February 18, 1994. Sheila Poligone, Emergency Planning 





and Community Right-to-Know Act (EPCRA) Coordinator served as 
the field practice preceptor. 
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32820 (ANL/EP/PP-77811) Strengthening the nuclear- 
reactor fuel cycle against proliferation. Travelli, A. (Argonne 
National Lab., IL (United States). Arms Control and Nonprolifera- 
tion Program); Snelgrove, J.; Persiani, P. Argonne National Lab., IL 
(United States). 1992. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95001061. Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory (ANL) conducts several research 
programs that serve to reduce the risks of fissile-material diversion 
from the nuclear-reactor fuel cycle. The objectives are to provide 
economical and efficient neutron or power generation with the mini- 
mum of inherent risks, and to further minimize risks by utilizing 
sophisticated techniques to detect attempts at material diversion. 
This paper will discuss the Reduced Enrichment Research and 
Test Reactor (RERTR) Program, the Isotope Correlation Technique 
(ICT), and Proliferation-Resistant Closed-Cycle Reactors. The first 
two are sponsored by the DOE Office of Arms Control and Nonpro- 
liferation. 


32821 (ANL/OTD-ER/CP-83986) Responsible stewardship 
of nuclear materials. Hannum, W.H. Argonne National Lab., IL 
(United States). [1994]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9408151—4: Dixy Lee Ray memorial symposium on science-based 
environmental management, Seattle, WA (United States), 30 Aug - 
2 sep 1994). Order Number DE95001099. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The ability to tap the massive energy potential of nuclear fission 
was first developed as a weapon to end a terrible world war. Nu- 
clear fission is also a virtually inexhaustible energy resource, and 
is the only energy supply in certain areas in Russia, Kazakhstan 
and elsewhere. The potential link between civilian and military ap- 
plications has been and continues to be a source of concern. With 
the end of the Cold War, this issue has taken a dramatic turn. The 
U.S. and Russia have agreed to reduce their nuclear weapons 
stockpiles by as much as two-thirds. This will make some 100 
tonnes of separated plutonium and 500 tonnes of highly enriched 
uranium available, in a form that is obviously directly usable for 
weapons. The total world inventory of plutonium is now around 
1000 tonnes and is increasing at 60-70 tonnes per year. There is 
even more highly enriched uranium. Fortunately the correct answer 
to what to do with excess weapons material is also the most at- 
tractive. It should be used and reused as fuel for fast reactors. 
Material in use (particularly nuclear material) is very easy to moni- 
tor and control, and is quite unattractive for diversion. Active 
management of fissile materials not only makes a major contribu- 
tion to economic stability and well-being, but also simplifies 
accountability, inspection and other safeguards processes; pro- 
vides a revenue stream to pay for the necessary safeguards; and, 
most importantly, limits the prospective world inventory of pluto- 
nium to only that which is used and useful. 


32822 (CONF-940748-96) Optimal configurations for pas- 
sive monitoring in low gamma and neutron environments. 
Simpson, M.L.; Hutchinson, D.P.; Buckner, M.A.; Miller, V.C.; Ram- 
sey, J.A.; Vandermolen, R.I.; Todd, R.A.; McMillan, D.E. Oak Ridge 
National Lab., TN (United States). 19 Jul 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Institute of Nuclear Materials Management 
annual meeting; Naples, FL (United States); 17-20 Jul 1994. Order 
Number DE94019148. Source: OSTI; NTIS; INIS; GPO Dep. 
Special nuclear material (SNM) storage vaults presently require 
periodic inventories as part of their safeguards and security plan. 
Associated with these inventories are a significant number of per- 
son hours with corresponding high cost. In addition, the entry 
necessary for these verification inventories subjects personnel to 
elevated radiation exposures. The requirement for human interven- 
tion in the vault is also a weak link in the total security effort. Thus, 
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there is a significant need to provide a cost-effective, automated 
system for SNM vault monitoring to decrease or eliminate the need 
for human intervention into SNM storage vaults. Targeting these 
needs in 9 the safeguards and security community, a prototype 
system for remotely monitoring SNM sources based on fiber-optic 
and scintillator technology (FAST) was developed and demon- 
strated at Oak Ridge. A variety of FAST detectors have been 
designed and tested for gamma and thermal neutron detection for 
monitoring enriched uranium and plutonium (with moderation). The 
gamma-sensitive detector system was successfully demonstrated 
as a remote monitor of five depleted uranium sources in a Modular 
Storage Vault at a distance of five meters. The thermal neutron- 
sensitive detector system was tested using a 56.91 meV beam line 
at the Oak Ridge High Flux Isotope Reactor (HIFR). 


32823 (INIS-GB-634) 8. annual plutonium figures pub- 
lished for 1993/94. Department of Trade and Industry, London 
(United Kingdom). 19 Jul 1994. 5p. Order Number DE95600511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Figures for 1993/94 on the plutonium produced at Britain’s civil 
nuclear power stations, reprocessing activities at Sellafield, and the 
civil plutonium stocks, are given. These figures are published an- 
nually and are compiled from data supplied by Nuclear Electric pic, 
Scottish Nuclear Ltd, British Nuclear Fuels pic and the United King- 
dom Atomic Energy Authority. The material is presented in 
substantially the same format as that published for 1992/93. How- 
ever, with the start of mixed oxide (MOX) fuel production in the 
United Kingdom, where appropriate sections 2, 3 and 4 show 
figures for MOX fuel in addition to those for separated and unsepa- 
rated plutonium. Estimates of the precise quantity of plutonium in 
the fuel discharged from an individual nuclear power station in any 
one year have a margin of uncertainty of around +/- 5 per cent, 
and the aggregate total of such estimates has a margin of uncer- 
tainty of around +/- 1 per cent. (author). 


32824 


(LA-UR-94-1936) RAOPS: Resource Allocation Opti- 
mization Program for Safegurards. Zardecki, A.; Markin, J.T. Los 
Alamos National Lab., NM (United States). Mar 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. (CONF-9410105-5: Institute of Electrical and 
Electronics Engineers international Carnahan conference on secu- 
rity technology, Albuquerque, NM (United States), 12-14 Oct 1994). 
Order Number DE94014450. Source: OSTI; NTIS; GPO Dep. 

Contains article by Zardecki, A.: Multiobjective Resource Alloca- 
tion Problem for Safegurads. 

RAOPS-Resource Allocation Optimization Program for Safe- 
guards is extended to a multiobjective return function having the 
detection probability and expected detection time as criteria. The 
expected detection time is included as a constraint, based on the 
well-known Avenhaus model of the optimum number of inventory 
periods. Examples of computation are provided. 


32825 (LA-UR-94-2453) Development of an _ integrated, 
unattended assay system for LWR-MOX fuel pellet trays. Stew- 
art, J.E. (and others); Hatcher, C.R.; Pollat, L.L. Los Alamos 
National Lab., NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940748-37: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016156. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Four identical unattended plutonium assay systems have been 
developed for use at the new light-water-reactor mixed oxide 
(LWR-MOX) fuel fabrication facility at Hanau, Germany. The sys- 
tems provide quantitative plutonium verification for all MOX pellet 
trays entering or leaving a large, intermediate store. Pellet-tray 
transport and storage systems are highly automated. Data from the 
“|-Point” (information point) assay systems will be shared by the 
Euratom and International Atomic Energy Agency (IAEA) Inspec- 
torates. The |-Point system integrates, for the first time, passive 
neutron coincidence counting (NCC) with electro-mechanical sens- 
ing (EMS) in unattended mode. Also, provisions have been made 
for adding high-resolution gamma spectroscopy. The system accu- 
mulates data for every tray entering or leaving the store between 
inspector visits. During an inspection, data are analyzed and com- 
pared with operator declarations for the previous inspection period, 
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nominally one month. Specification of the |-point system resulted 
from a collaboration between the IAEA, Euratom, Siemens, and 
Los Alamos. Hardware was developed by Siemens and Los 
Alamos through a bilateral agreement between the German Fed- 
eral Ministry of Research and Technology (BMFT) and the US 
DOE. Siemens also provided the EMS subsystem, including soft- 
ware. Through the USSupport Program to the IAEA, Los Alamos 
developed the NCC software (NCC COLLECT) and also the soft- 
ware for merging and reviewing the EMS and NCC data (MERGE/ 
REVIEW). This paper describes the overall |-Point system, but em- 
phasizes the NCC subsystem, along with the NCC COLLECT and 
MERGE/REVIEW codes. We also summarize comprehensive test- 
ing results that define the quality of assay performance. 


32826 (LA-UR-94-2700) The synchronous active neutron 
detection assay system. Pickrell, M.M.; Kendall, P.K. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9409178-3: American Chemical Society meeting 
on industrial and engineering chemistry, Atlanta, GA (United 
States), 19-21 Sep 1994). Order Number DE94018088. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors have begun to develop a novel technique for active 
neutron assay of fissile material in spent nuclear fuel. They are us- 
ing a Schlumberger neutron generator for the direct measurement 
of the fissile material content in spent fuel, in place of the indirect 
measures used at present. The technique they are investigating is 
termed synchronous active neutron detection (SAND). It closely fol- 
lows a method that has been used routinely in other branches of 
physics for the detection of very small signals in the presence of 
large backgrounds. Synchronous detection instruments are widely 
available commercially and are termed “lock-in” amplifiers. They 
have implemented a digital lock-in amplifier in conjunction with the 
Schlumberger neutron generator to explore the possibility of syn- 
chronous detection with active neutrons. The results to data are 
preliminary but quite promising. The system is capable of resolving 
the fissile material contained in a small fraction of the fuel rods in a 


cold fuel assembly. It also appears to be quite resilient to back- 
ground neutron interference. 


32827 (LA-UR-94-2732) Technology guidance for safe- 
guards information management. Manatt, D.R. (Lawrence 
Livermore National Lab., CA (United States)); Howell, J.A.; Stein- 
maus, K.; St. Pierre, D.; Deland, S.M.; Vandewart, R. Los Alamos 
National Lab., NM (United States); Lawrence Livermore National 
Lab., CA (United States); Pacific Northwest Lab., Richland, WA 
(United States); Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36 ; W-7405-ENG-48 
; ACO6-76RL01830 ; AC04-94AL85000. (CONF-940748-92: Insti- 
tute of Nuclear Materials Management annual meeting, Naples, FL 
(United States), 17-20 Jul 1994). Order Number DE94018266. 
Source: OSTI; NTIS; GPO Dep. 

The Safeguards Information Management Systems project, 
SIMS, seeks to provide information access tools to the IAEA to as- 
sist in implementation of enhanced safeguards. The Technology 
and Systems Group advises the SIMS project in the selection of 
hardware and software, the integration of system components, and 
the evaluation of realistic information management approaches. 
The group’s guidance has led to reevaluation of the system hard- 
ware choices, visual data storage methods, and geographical data 
sources. Consultation with the Agency has resulted in a major re- 
alignment of the effort towards providing information access on 
Networked Microsoft Windows desk top computers rather than sep- 
arate SUN workstations. The manner in which imagery is stored 
and presented is another developing area. initial systems delivered 
to the Agency relied on analogue video disc recorders and VCRs. 
Future systems will store and manipulate digital images. The initial 
source of map data for the workstation was analogue video discs 
from the US Defense Mapping Agency. Many of these maps are 
restricted in their distribution, therefore additional map data sources 
were developed. The Technology map data sources were devel- 
oped. The Technology and Systems Group's efforts to steer a clear 
course through this ever changing mine-field is described. 
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32828 (LA-UR-94-2900) Unattended digital video surveil- 
lance: A system prototype for EURATOM safeguards. Chare, 
P. (European Atomic Energy Community, Luxembourg (Luxem- 
bourg)); Goerten, J.; Wagner, H.; Rodriguez, C.; Brown, J.E. Los 
Alamos National Lab., NM (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940748-91: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94018315. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Ever increasing capabilities in video and computer technology 
have changed the face of video surveillance. From yesterday's film 
and analog video tape-based systems, we now emerge into the 
digital era with surveillance systems capable of digital image pro- 
cessing, image analysis, decision control logic, and random data 
access features — all of which provide greater versatility with the 
potential for increased effectiveness in video surveillance. Digital 
systems also offer other advantages such as the ability to “com- 
press” data, providing increased storage capacities and the 
potential for allowing longer surveillance Periods. Remote surveil- 
lance and system to system communications are also a benefit 
that can be derived from digital surveillance systems. All of these 
features are extremely important in today’s climate Of increasing 
safeguards activity and decreasing budgets — Los Alamos National 
Laboratory’s Safeguards Systems Group and the EURATOM Safe- 
guards Directorate have teamed to design and implement a period 
surveillance system that will take advantage of the versatility of 
digital video for facility surveillance system that will take advantage 
of the versatility of digital video for facility surveillance and data re- 
view. In this Paper we will familiarize you with system components 
and features and report on progress in developmental areas such 
as image compression and region of interest processing. 


32829 (LA-UR-94-2901) Life and times: The development 
of a digital video surveillance system. Rodriguez, C.A. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940748-90: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94018314. Source: OSTI; NTIS; GPO 
Dep. 

Over the past few years Los Alamos National Laboratory's 
Safeguards Systems Group has been working to develop an image- 
based digital surveillance system designed to provide continuous 
monitoring of nuclear materials in storage or process. The goal of 
such a system is to provide automated technologies that will en- 
sure the security of the nuclear materials and ultimately reduce the 
frequency of required physical inventories. This paper discusses 
the highlights and low-lights we have encountered while designing, 
developing, and field-testing a digital video surveillance system. 


32830 (LA-UR-94-3135) The synchronous active neutron 
detection system for spent fuel assay. Pickrell, M.M.; Kendall, 
P.K. Los Alamos National Lab., NM (United States). [1994]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409178-5: American Chemical 
Society meeting on industrial and engineering chemistry, Atlanta, 
GA (United States), 19-21 Sep 1994). Order Number DE95001005. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have begun to develop a novel technique for active 
neutron assay of fissile material in spent nuclear fuel. This ap- 
proach will exploit the unique operating features of a 14-MeV 
neutron generator developed by Schlumberger. This generator and 
a novel detection system will be applied to the direct measurement 
of the fissile material content in spent fuel in place of the indirect 
measures used at present. The technique they are investigating is 
termed synchronous active neutron detection (SAND). It closely fol- 
lows a method that has been used routinely in other branches of 
physics to detect very small signals in the presence of large back- 
grounds. Synchronous detection instruments are widely available 
commercially and are termed “lock-in” amplifiers. The authors have 
implemented a digital lock-in amplifier in conjunction with the 
Schlumberger neutron generator to explore the possibility of syn- 
chronous detection with active neutrons. This approach is possible 
because the Schlumberger system can operate at up to a 50% 





duty factor, in effect, a square wave of neutron yield. The results to 
date are preliminary but quite promising. The system is capable of 
resolving the fissile material contained in a small fraction of the fuel 
rods in a cold fuel assembly. It also appears to be quite resilient to 
background neutron interference. The interrogating neutrons appear 
to be nonthermal and penetrating. Although a significant amount of 
work remains to fully explore the relevant physics and optimize the 
instrument design, the underlying concept appears sound. 


32831 (LA-UR-94-3207) New Department of Energy policy 
and guidance for cost-effectiveness in nuclear materials con- 
trol and accountability programs. Van Ryn, G.L. (USDOE, 
Washington, DC (United States)); Zack, N.R. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940748-97: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE95000931. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent Department of Energy (DOE) initiatives have given De- 
partmental nuclear facilities the opportunity to take more credit for 
certain existing safeguards and security systems in determining op- 
erational program protection requirements. New policies and 
guidance are coupled with these initiatives to enhance systems 
performance in a cost effective and efficient manner as well as to 
reduce operational costs. The application of these methods and 
technologies support safety, the reduction of personnel radiation 
exposure, emergency planning, and inspections by international 
teams. This discussion will review guidance and policies that 
support advanced systems and programs to decrease lifetime op- 
erational costs without increasing risk. 


32832 (PNL-SA-24301) Ultra wide band millimeter wave 
holographic “3-D” imaging of concealed targets on man- 
nequins. Collins, H.D. (Pacific Northwest Lab., Richland, WA 
(United States). Acoustics & Electromagnetic Imaging Group); Hall, 
T.E.; Gribble, R.P. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 7p. Sponsored by Federal Aviation Administra- 
tion, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9407123—1: 1994 review of progress in 
quantitative nondestructive evaluation conference, Snowmass, CO 
(United States), 31 Jul - 5 aug 1994). Order Number DE94017482. 
Source: OSTI; NTIS; GPO Dep. 

Ultra wide band (chirp frequency) millimeter wave “3-D” hologra- 
phy is a unique technique for imaging concealed targets on human 
subjects with extremely high lateral and depth resolution. Recent 
“3-D” holographic images of full size mannequins with concealed 
weapons illustrate the efficacy of this technique for airport security. 
A chirp frequency (24 GHz to 40 GHz) holographic system was 
used to construct extremely high resolution images (optical quality) 
using polyrod antenna in a bi-static configuration using an x-y 
scanner. Millimeter wave chirp frequency holography can be simply 
described as a multi-frequency detection and imaging technique 
where the target’s reflected signals are decomposed into discrete 
frequency holograms and reconstructed into a single composite “3- 
D” image. The implementation of this technology for security at 
airports, government installations, etc., will require real-time (video 
rate) data acquisition and computer image reconstruction of large 
volumetric data sets. This implies rapid scanning techniques or 
large, complex “2-D” arrays and high speed computing for suc- 
cessful commercialization of this technology. 


32833 (PNL-SA-24620) International Nuclear Safeguards 
Inspection Support Tool (INSIST). St. Pierre, D.E.; Steinmaus, 
K.L.; Moon, B.D. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-940748— 
86: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94017473. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE is committed to providing technologies to the International 
Atomic Energy Agency (IAEA) to meet escalating monitoring and 
inspection requirements associated with the Non-Proliferation 
Treaty (NPT). One example of technology provided to the IAEA is 
the information management and remote monitoring capabilities 
being customized for the IAEA by the International Safeguards Di- 
vision of the Office of Non-Proliferation and National Security. The 


05 NUCLEAR FUELS 
0550 Safeguards, Inspection, and Accountability 


ongoing Safeguards Information Management Systems (SIMS) pro- 
gram is an interlaboratory effort providing the IAEA with a range of 
information management capabilities designed to enhance the 
effectiveness of their nuclear inspection activities. The initial com- 
mitment involved the customization of computer capabilities to 
provide IAEA with the basic capability to geographically organize, 
store, and retrieve the large quantity of information involved in their 
nuclear on site inspection activities in Iraq. This initial system, the 
International Nuclear Safeguards Inspection Support Tool (INSIST), 
was developed by DOE’s Pacific Northwest Laboratory (PNL). To 
date, two INSIST workstations have been deployed at the IAEA. 
The first has been used to support the IAEA Action Team in the in- 
spection of Iraqi nuclear facilities since August 1993. A second, 
and similar, workstation has been deployed to support environmen- 
tal monitoring under the IAEA 93+2 Programme. Both INSIST 
workstations geographically integrate analog (video) and digital 
data to provide an easy to use and effective tool for storing retriev- 
ing and displaying multimedia site and facility information including 
world-wide maps, satellite and aerial imagery, on site photography, 
live inspection videos, and treaty and inspection textual informa- 
tion. The interactive, UNIX-based workstations have a variety of 
peripheral devices for information input and output. INSIST soft- 
ware includes commercial-off-the-shelf (COTS) modules and 
application-specific code developed at PNL. 


32834 (SAND—93-2623) An evaluation of solid state video 
frame recorders. Terry, P.L. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1994. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94018490. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) has tasked Sandia with con- 
ducting a market survey to identify and evaluate pertinent solid 
state recorders. This report identifies the chosen recorders and ex- 
plains why they were selected. It details test procedures and 
provides the results of the evaluation. Our main focus in this evalu- 
ation was to determine whether the frame grabber altered signal 
quality. To determine the effect on the signal, we evaluated specific 
parameters: sensitivity, resolution, signal-to-noise ratio, and in- 
trascene dynamic range. These factors were evaluated at the input 
and output of the frame grabber. 


32835 (SAND-94-0702C) Safeguards and security consid- 
erations for automated and robotic systems. Jordan, S.E.; 
Jaeger, C.D. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940748— 
93: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94018498. Source: OSTI; NTIS; INIS; GPO Dep. 

Within the reconfigured Nuclear Weapons Complex there will be 
a large number of automated and robotic (A&R) systems because 
of the many benefits derived from their use. To meet the overall 
security requirements of a facility, consideration must be given to 
those systems that handle and process nuclear material. Since au- 
tomation and robotics is a relatively new technology, not widely 
applied to the Nuclear Weapons Complex, safeguards and security 
(S&S) issues related to these systems have not been extensively 
explored, and no guidance presently exists. The goal of this effort 
is to help integrate S&S into the design of future A&R systems. To- 
wards this, the authors first examined existing A and R systems 
from a security perspective to identify areas of concern and possi- 
ble solutions of these problems. They then were able to develop 


generalized S&S guidance and design considerations for automa- 
tion and robotics. 


32836 (SAND-94-0757C) Incorporation of an item/material 
attribute system into PAMTRAK. Anspach, D.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Waddoups, |.G.; Fox, 
E.T. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940748-32: In- 
stitute of Nuclear Materials Management annual meeting, Naples, 
FL (United States), 17-20 Jul 1994). Order Number DE94015790. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) mission is changing due to the 
number of nuclear weapon reductions by the United States and the 
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former Soviet Union with long-term storage requirements for DOE 
sites increasing. New technology to ensure the integrity of special 
nuclear material (SNM) in storage is available to sites to supple- 
ment manual physical inventories. This allows them to decrease 
operating costs while keeping radiation exposure at minimal levels. 
We have developed a generic, real time, personnel tracking and 
material monitoring system named PAMTRAK. Such a system can 
significantly reduce the number of required, manual physical inven- 
tories at DOE sites while increasing assurance that an insider has 
not diverted or stolen material. Until recently Pamtrak used only 
material monitoring devices that provided location/containment at- 
tributes. However, Westinghouse Electric Corp. and Metrox, Inc. 
have recently developed hard-wired item/material attribute systems 
that monitor both temperature and weight. We have incorporated 
both of these systems into PAMTRAK. If a site employed one of 
these item/material attribute systems, it could decrease its manual 
inventory frequency to three years. This paper describes how a site 
might implement such a system to meet the DOE's requirements. 


32837 (SAND-94-1765C) Tamper indicating packaging. 
Baumann, M.J.; Bartberger, J.C.; Welch, T.D. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940748-33: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94015795. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Protecting sensitive items from undetected tampering in an unat- 
tended environment is crucial to the success of non-proliferation 
efforts relying on the verification of critical activities. Tamper Indi- 
cating Packaging (TIP) technologies are applied to containers, 
packages, and equipment that require an indication of a tamper at- 
tempt. Examples include: the transportation and storage of nuclear 
material, the operation and shipment of surveillance equipment and 
monitoring sensors, and the retail storage of medicine and food 
products. The spectrum of adversarial tampering ranges from 
attempted concealment of a pin-hole sized penetration to the com- 
plete container replacement, which would involve counterfeiting 
efforts of various degrees. Sandia National Laboratories (SNL) has 
developed a technology base for advanced TIP materials, sensors, 
designs, and processes which can be adapted to various future 
monitoring systems. The purpose of this technology base is to in- 
vestigate potential new technologies, and to perform basic research 
of advanced technologies. This paper will describe the theory of TIP 
technologies and recent investigations of TIP technologies at SNL. 


32838 (SAND—94-2098C) High Consequence System 
Surety: Issue 1. Randall, G.T. Sandia National Labs., Albu- 
querque, NM (United States). 11 Jul 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9406159-3: Integrated risk management: 
working toward a common process workshop, Albuquerque, NM 
(United States), 8-10 Jun 1994). Order Number DE94017345. 
Source: OSTI; NTIS; GPO Dep. 

High Consequence System Surety is an ongoing project at San- 
dia National Laboratories. This project pulls together a multi- 
disciplinary team to integrate the elements of surety into an en- 
compassing process. The surety process will be augmented and 
validated by applying it to an automated system handling a critical 
nuclear weapon component at the Mason & Hanger Pantex Plant. 
This paper presents the development to date of an integrated, high 
consequence surety process. 


32839 (UCRL-ID-117611) Dissolved Oralloy standards and 
the origin of HEU. Moody, K.J. Lawrence Livermore National Lab.., 
CA (United States). 13 Apr 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94018171. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes an analytical procedure for use in deter- 
mining the heavy element content of a sample of HEU. Results of 
the analysis of a specific sample are discussed and some forensic 
signatures are identified. Two calibrated liquid samples were cre- 
ated, containing known amounts of HEU and contaminants. These 
samples were counted for gamma rays in the same way that an 
HEU sample would be treated, and results of the gamma counting 
are compared with the analytical results. 
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32840 (UCRL-JC—118253) DOE DISS/ET pilot system. Strait, 
R.S. (Lawrence Livermore National Lab., CA (United States)); 
Wagner, E.E. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940748— 
89: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94018330. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Office of Safeguards and 
Security initiated the DOE Integrated Security System /Electronic 
Transfer (DISS/ET) for the purpose of reducing the time required to 
process security clearance requests. DISS/ET will be an integrated 
system using electronic commerce technologies for the collection 
and processing of personnel security clearance data, and its trans- 
fer between DOE local security clearance offices, DOE Operations 
Offices, and the Office of Personnel Management. The system will 
use electronic forms to collect clearance applicant data. The forms 
data will be combined with electronic fingerprint images and 
packaged in a secure encrypted electronic mail envelope for trans- 
mission across the Internet. Information provided by the applicant 
will be authenticated using digital signatures. All processing will be 
done electronically. 


32841 (WHC-SA-2403) 308 Building zone | stabilization 
and confinement. Metcalf, |.L.; Schwartz, K.E.; Rich, J.W.; Be- 
necke, M.W.; Lanham, G.W. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9402105—1: 6. annual meeting on robotics and remote sys- 
tems, Monterey, CA (United States), 5-10 Feb 1994). Order 
Number DE95000797. Source: OSTI; NTIS; INIS; GPO Dep. 

The 308 Building located on the Hanford Site near Richland, 
Washington, is currently in transition to shutdown status. After this 
transition is complete, the facility will be maintained/surveilled and 
given to the U.S. Department of Energy Office of Facility Transition 
and Management (EM-60) for utilization, remedial action, or decon- 
tamination and decommissioning (D&D). This may require that the 
facility be maintained in the shutdown status for as long as 30 yrs. 
To date, all of the special nuclear material (SNM) has been re- 
moved, potential fuel supply equipment preserved, surplus 
materials and equipment excessed, and enclosure cleanup and sta- 
bilization completed. A major activity in support of the 308 Building 
shutdown was the cleanup and stabilization of the enclosures and 
surface contamination areas. This document discusses the specific 
designs, processes, and methods used to stabilize and confine the 
radiological material within the enclosure and exhaust ducts to al- 
low the shutdown of the active support systems. The process and 
designs employed were effective, yet simple, and maximized the 
use of current technologies and commercial products. 


32842 (WSRC-MS—94-0104) Implementation of MC&A per- 
formance testing at the Savannah River Site. Cockrell, J.S.; 
Durant, J.N.; Johnson, H.D. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940748-8: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94015591. Source: OSTI; NTIS; GPO Dep. 

This paper describes the implementation of material control and 
accountability (MC&A) performance testing requirements at the Sa- 
vannah River Site. Department of Energy (DOE) Order 5633.3A, 
CONTROL AND ACCOUNTABILITY OF NUCLEAR MATERIALS, 
provides selected MC&A elements requiring performance testing as 
well as the minimum performance requirements. MC&A Perfor- 
mance Testing Programs must also meet the requirements of DOE 
Order 5630.16A, SAFEGUARDS AND SECURITY ACCEPTANCE 
AND VALIDATION TESTING PROGRAM. This paper describes 
how WSRC MC&A is implementing requirements from both 
5633.3A and 5630.16A within the MC&A Performance Testing Pro- 
gram, and how the MC&A Program fits into the site wide SSAVT 
Program. This paper will also describe the collaboration of MC&A 
testing with security testing and vulnerability analysis testing to 
eliminate redundancy and enable the applicable requirements to be 
met in a cost effective manner. 
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32843 (CEA-DPhD—93-04.a) The accidental overexposures. 
Nenot, J.C. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de la Sante de I'Homme et de 
Dosimetrie. Mar 1993. 72p. (In French). Order Number 
DE95602462. Source: OSTI; NTIS (US Sales Only); INIS. 

The radioisotope or ionizing radiation medical or industrial use 
may generate accidents where human beings are exposed to very 
high doses. The accident frequency is increasing quickly because 
of the industrial source use development. The accidents don’t 
catch only the plant or hospital staffs but also public people. The 
serious accidents result from conception errors, bad installation 
maintenance, lack or not enough staff training, transgression of 
safety processes. The accidents happen in not very specialized 
firms. Those resulting from energy production reactors are very sel- 
dom except for Chernobyl or military submarines. In the medical or 
hospital installations, accidents may affect the staffs or the pa- 
tients. Most of the accidents could have been avoided by the 
simple respect of the simple surety duties. The follow up and anal- 
ysis of serious accidents can bring an effective collaboration to the 
prevention. 78 refs., 3 annexes., 14 tabs., 17 figs. 


32844 (INIS-mf-13969, pp. 370-373) The Austrian draft pre- 
norm for the protection against ELF electric and magnetic 
fields. Kunsch, B. (Oesterreichisches Forschungszentrum Seibers- 
dorf GmbH (Austria)). Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 23 
Jun 1994. 486p. (CONF-9304265—: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

With the completion of the draft pre-norm OENORM S 1119 for 
low frequencies Austria became one of the few countries worldwide 
which have national limits for EMF over the full frequency range 
from 0 Hz to 3000 GHz. The Austrian high frequency limits were 
first presented already in 1986 and were revised in 1992 [OENORM 
S 1120] . It has to be noted that the Austrian limits do not apply to 
exposure due to medical treatment or diagnosis. At the end of last 
year Germany also issued ELF limits for EMF [DIN 0848]. In con- 
trast to IRPA and Austria the limits refer to exposure areas rather 
than to groups of people. Exposure area 1 is defined as controlled, 
area 2 as uncontrolled area. A comparison is made bet-ween Aus- 
trian, German and IRPA limits [IRPA 1990, IRPA 1988]. 
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32845 (CEA-CONF—-11822) Heavy water isotopic rectifica- 
tion in the "ORPHEE” reactor. SACLAY studies Centre. 
Lejeune, P.; Breant, P. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Reacteurs Experimentaux. 1993. 
32p. (In French). (CONF-9310307-—: National Physics Conference, 
Constanta (Romania), 13-15 Oct 1993). Order Number 
DE95600510. Source: OSTI; NTIS (US Sales Only); INIS. 

ORPHEE reactor supplies neutron beams, which are reflected 
back in a heavy water reflector. The neutron beams intensity de- 
pends on the reflector quality which is determined by the isotopic 
content of the heavy water. The deuterium submitted to core irradi- 
ation changes in radioactive tritium which must be eliminated 
largely for reasons of safety. The column must keep the heavy wa- 
ter isotopic content of the reflector to a value higher than 99.8% by 
eliminating light water by fractional distillation or rectification. This 
column is also used for the tritium elimination of heavy water. 13 
figs. 
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32846 (CONF-9404154-2) Radioisotope production and 
management at Oak Ridge National Laboratory. Collins, E.D.; 
Aaron, W.S.; Alexander, C.W.; Bigelow, J.E.; Parks, J.T.; Tracy, 
J.G.; Wham, R.M. Oak Ridge National Lab., TN (United States). 
[1994]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Conference on 
peaceful uses of nuclear energy and nonproliferation; Bariloche 
(Argentina); 19-21 Apr 1994. Order Number DE94017765. Source: 
OSTI; NTIS; GPO Dep. 

The production of radioisotopes has been one of the basic activi- 
ties at Oak Ridge since the end of World War Il. The importance of 
this work was best described by Alvin Weinberg, former Laboratory 
Director, when he wrote “... If God has a golden book and writes 
down what it is that Oak Ridge National Laboratory did that had 
the biggest influence on science, | would guess that was the pro- 
duction and distribution of isotopes.” Radioisotopes production 
continues to be an important aspect of Oak Ridge programs today 
and of those planned for the future. Past activities, current projects, 
and future plans and potentials will be described briefly in this 
paper. Also, some of the major issues facing the continued produc- 
tion of radioisotopes will be described. The scope of the program 
has always been primarily that of process development, followed 
by special batch-type productions, where no other supply exists. 
The technology developed has been available for adoption by US 
commercial corporations, and in cases where this has occurred, 
Oak Ridge has withdrawn as a supplier of the particular isotopes 
involved. One method of production that will not be described is 
that of target bombardment with an accelerator. This method was 
used at Oak Ridge prior to 1978 in the 86-inch Cyclotron. How- 
ever, this method has not been used at Oak Ridge since then for 
radioisotope production, except as a research tool. 


32847 (WSRC-TR-93-453) Analysis of LaNiz Alo 75 
(LANA.75) tritide after five years of tritium exposure. Wermer, 
J.R.; Holder, J.S.; Mosley, W.C. Westinghouse Savannah River 
Co., Aiken, SC (United States). 1 Sep 1993. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94017533. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Tritium aging studies have shown that LaNig o5Alo 75 (LANA .75) 
tritide storage material undergoes significant degradation with tri- 
tium aging. After 5.4 years of dormant storage at full stoichiometry, 
which is considered a worst-case condition for this material, the 
performance is still acceptable for SRS tritium processing applica- 
tions. The isotherms change, decreasing the desorption pressures, 
increasing the isotherm plateau slopes, and decreasing the total 
storage capacity. Eventually, the material will degrade with time to 
the point where it may no longer be useful for tritium processing 
applications. At the end of life, the tritium heel can be exchanged 
with protium or deuterium to produce a final material containing 
very little tritium. 


32848 (WSRC-TR-94-100-4) Savannah River Technology 
Center, monthly report. Westinghouse Savannah River Co., 
Aiken, SC (United States). Apr 1994. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94019065. Source: OSTI; NTIS; GPO Dep. 

This is the monthly report to detail the research currently being 
conducted at the Savannah River Technology Center. The areas of 
research are in Tritium, Seperation processes, Environmental Engi- 
neering, and Waste Management. 


0702 Radiation Sources 


Refer also to citation(s) 32843, 33971, 33978, 33979, 34093, 
34106, 34393, 34441 


32849 (CONF-940402-25) Probabilistic risk assessment in 
the design of the Advanced Neutron Source. Harrington, R.M. 
(Oak Ridge National Lab., TN (United States)); Ramsey, C.T.; Full- 
wood, R.R. Oak Ridge National Lab., TN (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From International topical meeting on 
the safety of advanced reactors; Pittsburgh, PA (United States); 
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18-20 Apr 1994. Order Number DE94017873. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Probabilistic risk assessment (PRA) has been used extensively 
in the design of the Advanced Neutron Source (ANS) reactor to 
safety risk and enhance availability. Design feautures incorporated 
to minimize risk include submerged primary coolant piping, circula- 
tion cooling capability, and dual independent and diverse shutdown 
systems. The recently completed Level |, Phase 1 PRA shows that 
the risk dominating event sequence initiator is now blockage; a 
program to minimize this identified risk is described. 


32850 (CONF-941102-25) Relation of university research 
reactors to the Advanced Neutron Source. Hayter, J.B.; Mc- 
Manamy, T.J.; West, C.D. Oak Ridge National Lab., TN (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Winter 
meeting of the American Nuclear Society; Washington, DC (United 
States); 13-18 Nov 1994. Order Number DE94019142. Source: 
OSTI; NTIS; INIS; GPO Dep 
Short communication. 
educational facilities 


NEUTRON SOURCE  FACILITIES/ 


32851 (FVU-FU-93-2) Development of an instrument for 
measuring moisture deep into solid materials. Westin, R.; Wal- 
letun, H. Fjaerrvaermeutveckling FVU AB, Nykoeping (Sweden). 
Jan 1993. 15p. (In Swedish). Order Number DE95600517. Source: 
OSTI; NTIS; INIS. 

It is of value in some applications to be able to detect humidity 
rather deep into a solid material, for example when determining the 
moisture content in the frame of buildings, in insulation or in biofu- 
els. Common to these measurement problems is that it is difficult to 
measure moisture in the bulk of a solid, in contrast to the surface 
layers. In this report is described the principle and the functioning 
of an instrument to measure moisture at larger depths than other 
instruments that are available today. It is intended for use primarily 
on solid materials, not on gases or liquids. Field experience is also 
reported here. The principle of the measuring technique is nuclear: 
we have utilized the ability of hydrogen atoms to moderate (or 
brake) high energy neutrons. If there is hydrogen in the sample, 
fast neutrons will interact with the hydrogen atoms and one may 
detect and count low energy, so called thermal neutrons. The in- 
tensity of the slow neutron flux is proportional to the water content, 
if one assumes that hydrogen atoms are water, i.e. moisture. 


32852 (INIS-mf—13969, pp. 241-244) The Western European 
Calibration Cooperation (WECC) and its technical activity in 
the field of ionizing radiation. Rotondi, E. (Area Energia Ambiente 
e Salute, ENEA CRE Casaccia, Rome (ltaly)). Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 16 Jun 1994. 486p. (CONF-9304265-: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

According to the Western European Calibration Cooperation 
(WECC) rules and policy, international acceptance and recognition 
of calibration and measurements certificates, are gained through a 
permanent programme of interlaboratory comparisons and 
evaluation of each other's organizations. The series of WECC inter- 
laboratory comparisons started in 1975. Up to now 53 comparisons 
have been initiated and 22 of them are now still running. At present, 
about 800 calibration laboratories have been accredited in the 17 
WECC member countries. Through this programme of compar- 
isons, the equivalence of certificates issued by these laboratories 
has been permanently demonstrated. On the basis of these results 
a multilateral agreement on mutual recognition of calibration certifi- 
cates has been signed among nine National Accreditation Bodies. 


32853 


(INIS-mf-13969, pp. 123-128) Quality and traceability 
of reference sources for surface contamination monitors. Bein- 
lich, U. (Amersham Buchler GmBH und Co KG, Gieselweg 1, 
Postfach 1149, W-3300 Braunschweig (Germany)). Austrian Radia- 


tion Protection Association, Seibersdorf (Austria); 
Radiation Protection Association (Slovenia); 
tion Protection Association (Croatia). 


Slovenian 
Croation Radia- 
6 Jun 1994. 486p. 
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(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

National regulatory authorities usually demand that monitoring in- 
struments are regularly calibrated against reliable reference 
sources. There are many national and international standards de- 
scribing the properties and quality of reference sources. National 
accreditation services (e. g. NAMAS in the UK and DKD in Ger- 
many) are authorized to approve laboratories for the supply of 
traceable reference sources, and sources covered by this arrange- 
ment are fully traceable to national standards of radioactivity. 
Under mutual recognition agreements, the traceability of sources 
from approved laboratories in one country can also be recognized 
in other participating countries. 


32854 (INiS-mf-13987) Nuclear techniques in industry. 
Hammad, F.H. (Atomic Energy Authority, Cairo (Egypt)). No corpo- 
rate text available. 1994. 23p. (CONF-9406263—: National seminar 
on nuclear energy in everyday life, Cairo (Egypt), 28-29 Jun 1994). 
Order Number DE95600518. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear techniques are utilized in almost every industry. The dis- 
cussion in this paper includes discussions on tracer methods and 
uses nucleonic control systems technology; non-destructive testing 
techniques and radiation technology. 1 fig., 2 tabs. 


32855 (INIS-mf-14324) Applications of radioisotopes in in- 
dustry. Chariton, J.S. (Tracerco Australasia, Lucas Heights, NSW 
(Australia)). Office of Atomic Energy for Peace, Bangkok 
(Thailand). [1993]. 38p. (CONF-9308240—: National executive man- 
agement seminar, Rayong (Thailand), 9-13 Aug 1993). Order 
Number DE95602085. Source: OSTI; NTIS (US Sales Only); INIS. 

Radioisotope techniques have found ever-increasing application 
to industrial process plants. The chemical industry in particular was 
quick to appreciate this potential; in ICI the substantial scope for ra- 
dioisotope applications led some 20 years ago to the establishment 
of a group specializing in this field. This group, Physics and Ra- 
dioisotope Services, has flourished and now carries out work for all 
parts of ICI as well as for external companies. An important factor 
in growth of this organization has been the realization by produc- 
tion management of the enormous savings which can result from 
successful applications of radioisotope techniques. Measurements 
can, in general, be made while the plant is on-line, thus saving 
downtime. In addition, the rapidity and convenience with which the 
measurements can be made (utilizing as they do equipment exter- 
nal to the process) leads to reduced service costs. In parallel with 
growth of radioisotope techniques in plant investigation, there has 
been a continuous development of instruments which utilize the 
properties of radioactive materials in process measurement and 
control. These so-called "nucleonic” instruments are now used 
widely throughout industry. Typically, |Cl manufactures and installs 
over 300 such instruments every year on its own plants, though 
the number of gauges installed throughout industry is much greater 
than this. The range of radioisotope techniques and instruments is 
extremely wide; this topic has itself been the subject of several 
symposia. For this reason, it is impractical to attempt a full 
coverage, and this paper is restricted to those techniques and in- 
struments used most extensively. This selection has been made by 
analyzing the work spectrum of Physics and Radioisotope Services 
which carries out in excess of fifteen hundred projects every year. 


32856 (INIS-mf-14333) Continuous vulcanization of ex- 
truded profile by microwave process. Lim Hun Soo (Rubber 
Research Inst. of Malaysia, Kuala Lumpur (Malaysia)). No corpo- 
rate text available. [1994]. 13p. (CONF-9112185—: National seminar 
on the assessment of IRPA research achievement in 5th Malaysian 
Pian: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95600523. Source: OSTI; NTIS (US Sales Only); INIS. 

Continuous vulcanization is being increasingly used today in the 
manufacture of extrusion profiles. This is particularly so with the 
microwave/hot air continuous vulcanization process. Although this 
process is now quite widely used in Europe and to a lesser extent 
in USA, it is still not used in Malaysia. To improve the technological 
capability of the rubber-based industry in extrusion product, the 





RRIM has acquired a microwave/hot air tunnel continuous vulcan- 
ization equipment to enable development work in this area to be 
carried out with the aim of upgrading the rubber industry towards 
this more automated manufacturing process. This is particularly 
pertinent in view of the anticipated labour shortage, and, increasing 
labour and energy cost. This paper outlines the basic principles of 
operation of the microwave/hot air tunnel continuous vulcanization 
process and describes some aspects of compounding involving 
natural and synthetic rubbers for use in the process. As tempera- 
ture increase is one of the major factors influencing the 
vulcanization of profile in this process, study was therefore concen- 
trated on the heat generation aspect in the microwave tunnel. 


32857 (INIS-mf-14341) Detection and measurement of 
neutron-irradiated gemstones. Bunnak, S.; Jerachanchai, S.; 
Chinudomsub, K.; Saiyut, K. Office of Atomic Energy for Peace, 
Bangkok (Thailand). [1990]. 14p. (in Thai). (CONF-9004375-: 3. 
Nuclear Science and Technology Conference, Bangkok (Thailand), 
23-25 Apr 1990). Order Number DE95602086. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Color enhance gemstone, neutron-irradiated topaz, was analyzed 
by gamma spectrometry for examining characteristic and activity. 
Topaz was irradiated in the wet-tube facility of the Research Reac- 
tor TRR/1 which neutron fluence is 2.52x10'” neutron per square 
centimeter. After 100 days of decay, topaz was sampling to the 
qualitative and quantitative analysis using multichannel analyzer of 
Nuclear Data Model ND65 and hyper pure germanium detector. 
Calculation and evaluation were done by microcomputer IBM/PC 
640 KB RAM. The qualitative analysis showed that the neutron- 
irradiated topaz has 2 major isotopes, i.e., Ta-182 and Sc-46. 
Quantitative activity was compared with reference standard source 
Eu-152 (NBS) and the results were shown in the table 1. The 
Health Physics Division, OAEP, inspected on 6240.9 gm of the 
neutron-irradiated topaz using standard release limit 2 nCiigm (74 
Ba/gm). It was found that only 423.9 gm out of the total amount 
were over the standard release limit. 


32858 (INIS-mf—14373) Summary of R and D work carried 
out in Sri Lanka for the development of RVNRL. Karunaratne, 
S.W. Rubber Research Inst. of Sri Lanka, Ratmalana (Sri Lanka). 
1994. 12p. (CONF-9405244—: National Executive Management 
Seminar on radiation vulcanization of natural rubber latex, Colombo 
(Sri Lanka), 12 May 1994). Order Number DE95603801. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the advantages of radiation vulcanization 
of natural rubber latex and research and development carried out 
in this particular field. It emphasises types of centrifuge latex used, 
stability of this centrifuged latex, use of sensitizer, effect of leach- 
ing, antioxidants, use of low energy electron beam and training and 
human resources development in this field. 


32859 (LA-UR-94-2832) Radiation damage effects at spal- 
lation neutron sources. Daemen, L.L. (Los Alamos National Lab.., 
NM (United States)); Ferguson, P.D.; Sommer, W.F.; Wechsler, 
M.S. Los Alamos National Lab., NM (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9407103—23: International con- 
ference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94018282. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiation damage effects at accelerator-based spallation neutron 
sources correspond to a new regime, distinct from that encoun- 
tered at fission reactors. We characterize the radiation environment 
of a spallation neutron source in some detail, and review the major 
issues associated with radiation damage at these sources. As a 
first step toward better understanding of radiation damage effects 
at such sources, we are trying to link together radiation transport 
codes with a variety of other codes such as CINDER’S0 for activa- 
tion calculations and the Juelich code SID for the calculation of 
basic radiation damage parameters. Several examples of the appli- 
cation of these codes to the determination of radiation effects at 
spallation sources are presented. 


32860 (LBL-34971) Status of the LBL experiment on fem- 
tosecond x-ray generation through 90° Thomson scattering. 
Leemans, W.; Chattopadhyay, S.; Conde, M.; Glover, E.; Kim, K.J.; 
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Schoenlein, R.; Shank, C.V. Lawrence Berkeley Lab., CA (United 
States). Jun 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-940618— 
57: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94017969. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A status report on the generation of femtosecond X-ray pulses 
through 90° Thompson scattering is presented. The experiment in- 
volves a relativistic electron beam (tunable from 25-50 MeV) with 
a bunch length of 10 ps containing 1 —2 nC, and a ultrashort pulse 
(50-200 fs), high power (4 TW) 0.8 um Ti:AloO3 laser system. 
Both beams are focussed down to about a 50 um waist size and 
intersect at 90°. The laser field acts as an electromagnetic undula- 
tor for the relativistic electron beam generating radiation upshifted 
by 2 +* and a pulse length given by the transit time of the laser 
beam across the electron beam. For a 50 MeV electron beam we 
expect 10° photons at 0.4 A (10% bandwidth) in a cone angle of 6 
mrad in a 170 fs pulse. 


32861 (SAND-—94-0796C) Design trade-off study for a large 
volume short pulse neutron assembly. Griffin, P.J. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Miller, J.D.; Harms, 
G.A.; Parma, E.J.; Coats, R.L.; Fan, W.C.; Petraglia, J.P. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941102-24: Winter meeting of 
the American Nuclear Society, Washington, DC (United States), 
13-18 Nov 1994). Order Number DE94019175. Source: OSTI; 
NTIS; INIS; GPO Dep. 

There is a continuing need within the radiation effects research 
community for more intense and larger volume pulsed neutron fa- 
cilities. To fulfill these requirements a study was performed to 
examine conceptual designs for a neutron assembly that could pro- 
duce high-intensity, short pulse neutron environments over a large 
experimental volume. The desired system characteristics were a 
cylindrical experimental cavity 60 inches long (152.4 cm) with a 24 
inch diameter (60.96 cm), a cavity fluence of ¢ = 8x10"* n/cm?, 
and a neutron pulse width of + = 10-20 ys. Attention was focused 
on booster assemblies which have been studied since the 1950s at 
Harwell, General Atomic, and at Sandia National Laboratories. Five 
conceptual designs were developed and evaluated. Only a two- 
stage coupled core design with a NpOz» primary core assembly 
was found to meet the design goals. A program is proposed to 
refine the design and to construct this nuclear assembly. The pro- 
posed three-phase effort represents a conservative approach that 
will yield large increases in the experiment volume even if the final 
coupled-core design is not realized. 


0703 Isotopic Power Supplies 
Refer also to citation(s) 33408 


32862 (LA-12828-PR) Heat source technology programs: 
Monthly progress report, March 1994. George, T.G. (comp.). Los 
Alamos National Lab., NM (United States). Aug 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94019032. Source: OSTI; 
NTIS; GPO Dep. 

This monthly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238 PuO. in radioisotope power systems carried out for the Office of 
Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusions described may 
changes as the work progresses. 


32863 (LA-12840-PR) Heat source technology programs: 
Monthly progress report, April 1994. George, T.G. (comp.). Los 
Alamos National Lab., NM (United States). Sep 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94019031. Source: OSTI; 
NTIS; GPO Dep. 

This monthly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238 PuO, in radioisotope power systems carried out for the Office of 
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Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusion described may 
change as the work progresses. 


0704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 32858 


0706 Environmental Aspects 


Refer also to citation(s) 33760 


32864 (K/TCD—1105) Potential detection systems for moni- 
toring UF, releases. Beck, D.E.; Bostick, W.D.; Armstrong, D.P.; 
McNeely, J.R.; Stockdale, J.A.D. Oak Ridge K-25 Site, TN (United 
States). Sep 1994. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840T21400. Order Number 
DE95001252. Source: OSTI; NTIS; INIS; GPO Dep. 

In the near future, the Nuclear Regulatory Commission (NRC) 
will begin to regulate the gaseous diffusion plants. Them is a 
concern that the smoke detectors currently used for uranium hex- 
afiuoride (UF,) release detection will not meet NRC safety system 
requirements such as high reliability and rapid response. The 
NRC's position is that licensees should utilize state-of-the-art 
equipment such as hydrogen fluoride (HF) detectors that would 
provide more dependable detection of a UF, release. A survey of 
the literature and current vendor information was undertaken to de- 
fine the state-of-the-art and commercial availability of HF (or other 
appropriate) detection systems. For the purpose of this report, 
classification of the available HF detection systems is made on the 
basis of detection principle (e.g., calorimetric, electrochemical, sep- 
arational, or optical). Emphasis is also placed on whether the 
device is primarily sensitive to response from a point source (e.g., 
outleakage in the immediate vicinity of a specific set of compo- 
nents), or whether the device is potentially applicable to remote 
sensing over a larger area. Traditional HF point source monitoring 
typically uses gas sampling tubes or coated paper tapes with color 
developing indicator, portable and small area HF monitors are of- 
ten based upon electrochemical or extractive/separational systems; 
and remote sensing by optical systems holds promise for indoor 
and outdoor large area monitoring (including plant boundary/ 
ambient air monitoring). 


08 HYDROGEN 


0801 Production 


32865 (CONF-9409168-2) Renewable hydrogen production 
for fossil fuel processing. Greenbaum, E. Oak Ridge National 
Lab., TN (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Coal liquefaction and gas conversion contractors’ review con- 
ference; Pittsburgh, PA (United States); 7-8 Sep 1994. Order 
Number DE94018119. Source: OSTI; NTIS; GPO Dep. 

The objective of this mission-oriented research program is the 
production of renewable hydrogen for fossil fuel processing. This 
program will build upon promising results that have been obtained 
in the Chemical Technology Division of Oak Ridge National Labora- 
tory on the utilization of intact microalgae for photosynthetic water 
splitting. In this process, specially adapted algae are used to 
perform the light-activated cleavage of water into its elemental con- 
stituents, molecular hydrogen and oxygen. The great potential of 
hydrogen production by microalgal water splitting is predicated on 
quantitative measurement of their hydrogen-producing capability. 
These are: (1) the photosynthetic unit size of hydrogen production; 
(2) the turnover time of photosynthetic hydrogen production; (3) 
thermodynamic efficiencies of conversion of light energy into the 
Gibbs free energy of molecular hydrogen; (4) photosynthetic hydro- 
gen production from sea water using marine algae; (5) the original 
development of an evacuated photobiological reactor for real-world 
engineering applications; (6) the potential for using modern meth- 
ods of molecular biology and genetic engineering to maximize 
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hydrogen production. The significance of each of these points in 
the context of a practical system for hydrogen production is dis- 
cussed. This program will be enhanced by collaborative research 
between Oak Ridge National Laboratory and senior faculty mem- 
bers at Duke University, the University of Chicago, and lowa State 
University. The special contribution that these organizations and 
faculty members will make is access to strains and mutants of 
uniceliular algae that will potentially have useful properties for hy- 
drogen production by microalgal water splitting. 


32866 (DOE/ER/81229-94/C0371) A catalytic membrane 
reactor for facilitating the water-gas shift reaction at high tem- 
perature. Edlund, D.J. Bend Research, Inc., OR (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER81229. (CONF-9406131—22: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000618. Source: OSTI; NTIS; GPO Dep. 

This program is directed toward the development of a metal- 
membrane-based process for the economical production of 
hydrogen at elevated temperature by the reaction of carbon 
monoxide with steam-—i.e., the water-gas shift (WGS) reaction. Key 
to achieving this objective is the development of an inexpensive 
and durable metal-membrane module. The specific program objec- 
tives include the following: design, fabrication, and demonstration 
of prototype membrane modules; improving the membrane compo- 
sition to increase the hydrogen flux; demonstrating that membrane 
lifetime >2 years is likely to be achieved; and conducting engineer- 
ing and economic analyses of the process. Results to date are 
given and discussed. 


32867 (DOE/MC/26365—-94/C0372) New developments in 
hydrogen permselective membranes. Gavalas, G.R. California 
Inst. of Tech., Pasadena, CA (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-90MC26365. (CONF-9406131-53: Coal-fired power sys- 
tems: advances in IGCC and PFBC review meeting, Morgantown, 
WV (United States), 21-23 Jun 1994). Order Number DE95000764. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of the original project were to develop silica hy- 
drogen permselective membranes and to evaluate the economic 
feasibility of these membranes in hydrogen production from coal 
gas. The objectives of the work reported here were to increase the 
membrane permeance by developing new precursors or deposition 
conditions, and to carry out fundamental permeability measure- 
ments of the membrane at different stages of pore narrowing. 


32868 (DOE/MC/26366-94/C0366) A calcium oxide sorbent 
process for bulk separation of carbon dioxide. Harrison, D.P.; 
Han, C. Louisiana State Univ., Baton Rouge, LA (United States). 
Dept. of Chemical Engineering. [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC26366. (CONF-9406131-5: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000346. 
Source: OSTI; NTIS; GPO Dep. 

In this experimental investigation, a laboratory-scale fixed-bed re- 
actor containing a calcium-based sorbent is being used to study 
the feasibility of combining CO2 removal with the water gas shift 
reaction. The sorptive properties of the calcium oxide sorbent were 
studied as a function of carbonation temperature and pressure, 
synthesis gas composition, reactor space velocity, and sorbent 
composition and properties. 


32869 (DOE/MC/29245-94/C0370) High temperature size 
selective membranes. Yates, S.F.; Zhou, S.J.; Anderson, D.J.; Til, 
A.E. van. Allied-Signal, Inc., Des Plaines, IL (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29245. (CONF-9406131-19: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000619. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to develop a high temperature 
size selective membrane capable of separating gas mixture com- 
ponents from each other based on molecular size, using a 





molecular sieving mechanism. The authors are evaluating two con- 
cepts: a composite of a carbon molecular sieve (CMS) with a 
tightly defined pore size distribution between 3 and 4 A, and a mi- 
croporous supporting matrix which provides mechanical strength 
and resistance to thermal degradation, and a sandwich of a CMS 
film between the porous supports. The high temperature mem- 
branes the authors are developing can be used to replace the 
current low-temperature unit operations for separating gaseous 
mixtures, especially hydrogen, from the products of the water gas 
shift reaction at high temperatures. Membranes that have a high 
selectivity and have both thermal and chemical stability would im- 
prove substantially the economics of the coal gasification process. 
These membranes can also improve other industrial processes 
such as the ammonia production and oil reform processes where 
hydrogen separation is crucial. Results of tests on a supported 
membrane and an unsupported carbon film are presented. 


32870 (DOE/MT/93008-94/C0369) Preparation and charac- 
terization of composite membrane for high temperature gas 
separation. llias, S.; King, F.G.; Su, N. North Carolina Univ., 
Greensboro, NC (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93MT93008. (CONF-9406131-31: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000620. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop thin film palladium 
membranes for separation of hydrogen in high temperature appli- 
cations. The authors plan to use electroless plating to deposit thin 
palladium films on microporous ceramic and silver substrates and 
then characterize the membrane in terms of permeability and se- 
lectivity for gas separation. To accomplish the research objective, 
the project requires three tasks: Development of a process for 
composite membrane fabrication; Characterization of composite 
membrane; and Development of theoretical model for hydrogen 
gas separation. The experimental procedures are described. 


32871 (ORNL-6812, pp. 21-29) Hydrogen production using 
inorganic membranes. Fain, D.E. (Martin Marietta Energy Sys- 
tems, Inc., TN (United States)); Roettger, G.E. Oak Ridge National 
Lab., TN (United States). Jun 1994. DOE Contract AC05- 
840R21400. In Fossil Energy Program annual progress report for 
April 1993 through March 1994. 238p. Order Number 
DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of ceramic membrane that will efficiently sepa- 
rate hydrogen from gasified coal at temperatures of 1000°F or 
higher is discussed. Very high separation factors should be achiev- 
able with a ceramic membrane that has pores sufficiently small to 
separate gas molecules on the basis of molecular size, i.e., by 
molecular sieving. Ceramic gas separation membranes are receiv- 
ing much attention today because of their potential for providing a 
high separation factor and a long service life in demanding applica- 
tions involving high temperatures or corrosive environments. The 
development approach for this task is focused on fabricating and 
testing membranes with progressively smaller pores, and on study- 
ing and understanding the transport mechanisms for gas transport 
through these membranes so that membranes can be designed to 
achieve maximum separation factors at any temperature. A key ob- 
jective for FY 1994 is to reduce the membrane pore size 
sufficiently to provide a separation factor of 50 or higher at temper- 
atures greater than 1000°F. A high temperature flow test system is 
being used with good success to determine separation factors of 
the experimental membranes using helium, carbon dioxide, and 
carbon tetrafluoride as test gases. Preparations are being made for 
using hydrogen as an additional test gas since hydrogen separa- 
tion is a main goal of the task. A mathematical model for gas 
transport that was developed earlier was capable of predicting sep- 
aration factors as a function of membrane pore size for room 
temperature operation and at a “high temperature limit” where ad- 
sorption and surface flow effects should not be present. A current 
objective of the task is to expand the model to include the temper- 
ature dependencies of gas transport mechanisms. 


32872 (ORNL-6812, pp. 175-181) Renewable hydrogen pro- 
duction for fossil fuel processing. Greenbaum, E. Oak Ridge 
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National Lab., TN (United States). Jun 1994. In Fossil Energy Pro- 
gram annual progress report for April 1993 through March 1994. 
238p. Order Number DE94014851. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The key goal of this mission-oriented research project is the de- 
velopment of a real-world engineering process for the production of 
molecular hydrogen (and oxygen) by photosynthetic water splitting. 
The unicellular algae that we have used for these experiments are 
known to be particularly rugged and should lend themselves well to 
the desired process. During the current reporting period we have 
worked with Chlamydomonas cold strain CCMP1619 provided by 
the algal culture collection of the Bigelow Laboratory for Ocean 
Sciences, Westboothbay Harbor, Maine. This alga was originally 
isolated from Lake Bonney, an ice-covered lake in Antarctica. An 
important discovery made during the current reporting period is that 
Chlamydomonas cold strain CCMP1619 is capable of producing 
hydrogen and oxygen in a photosynthetic water splitting reaction. It 
is also capable of surviving and functioning under harsh conditions 
and lends itself to our desired process. The data obtained with this 
alga are contained in Figs. 1 and 2 of the quarterly report. One un- 
usual observation (fig. 1, 0-3 h) is that at 20°C, Chlamydomonas 
cold strain CCMP1619 has a much higher rate of thermally acti- 
vated (nonlight-dependent) hydrogen production that its normal 
wild-type counterpart. 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 33409 


0830 Combustion 
Refer also to citation(s) 33835 
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32873 (NUTEK-87-2074) Rockmeal as fertilizer in forestry. 
Field experiments. Armands, G. (Stockholm Univ. (Sweden). 
Dept. of Geology and Geochemistry). Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). 1994. 154p. (Iri Swedish). Project NUTEK-722-87-2074. 
Order Number DE95707428. Source: OST]; NTIS. 

Five-years-full scale trials with peatland forest have been carried 
out. The use of different kinds of rockmeal as nutrients for long- 
term muktfertilization and also for vitality fertilization for forest has 
thereby been tested. The experiments have been designed as 
completely randomized one-tree-trials with 8-10 replicates of each 
treatment, in all 89 trials. Chemical analyses of element concentra- 
tions in the needle samples have been studied. The results are 
positive. Apart from the analyse of the needles with traditional 
chemical analyse methods, experiments with a new method, NIR 
(Near Infrared Reflectance Spectroscopy), has also been carried 
out in combination with multivariate statistical evaluation methods 
(PCA). NIR is a practical, useful method, which can gain a great 
economic importance for: 1. Determining the balance of nutrients 
in trees in big scale, 2. and thereby being able to identify needs for 
vitality fertilization, 3. and also for mapping the state of nutrients in 
forests. This method is quick and cheap, and could be exactly 
what the forestry is looking for. The results of the experiments 
show that the basal growth response of the coniferous trees gives 
positive results by fertilizing with low-soluble kinds of rockmeal. 
Potassium and phosphorous and other nutrients available for 
plants, and constituents in organic contents have also been ana- 
lyzed on different levels in the peat on fertilized and unfertilized 
trials. Experiments with this new method (NIR) with classifying the 
site type of peatland have also been carried out. A number of peat 
parameters have been quantitatively predicted. The purpose of 
these experiments has been to give a more fixed picture of the site 
index and thereby simplify the estimation of the needs of fertiliza- 
tion. 69 refs, 52 figs, 32 tabs 
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32874 (VF-BIO-94-6) Forest fuel, ashes and ecology. Lund- 
borg, A. Vattenfali Utveckling AB, Vaellingby (Sweden). 20 Jun 
1994. 60p. (In Swedish). Project Bioenergy-38190-60. Order Num- 
ber DE95707418. Source: OSTI; NTIS; INIS. 

Large-scale use of bioenergy is an essential measure if several 
of the major environmental problems are to be solved. However, it 
is important to utilize the possibilities available to produce biofuel 
without creating new environmental problems. Whole-tree removal 
gives a considerable reduction in the nitrogen lead which, in 
combination with the return of ashes, counteracts the nutrient im- 
balance and acidification in southern Sweden. Forestry of that kind 
should lead to lower total leaching of nitrogen in comparison with 
conventional forestry. In situations where there is high deposition of 
atmospheric sulphur and nitrogen, fuel removal with return of a 
moderate dose of slowly dissolvable ashes should be a good soil 
management measure. The humus status and flora/fauna always 
require some kind of consideration. With compensation measures 
and retained nutrient status there should be no problems with the 
humus status on most soils. However, on poor and dry soils, it is 
suitable to avoid whole-tree removal on account of the humus sta- 
tus. Consideration to nature includes, for example, increasing the 
number of broad-leaf trees, old trees and dead wood (preferably 
the trunks). These measures concern all types of forestry and are 
not linked directly with fuel removal. Removal of felling residues 
and return of ashes are of minor importance in comparison with 
this and fit well into forestry adapted to natural values. With correct 
planning and accomplishment of the removal of forest fuel the nat- 
ural values of the forest can be retained or even improved. 
Forestry where fuel is also produced can be designed whereby 
negative effects are avoided at the same time as positive environ- 
mental effects are obtained. 68 refs, 5 figs, 3 tabs 


0908 Production 
Refer also to citation(s) 32902, 32903 


32875 (CONF-9211323-1) Interactions between forest har- 
vesting, landscape heterogeneity, and species persistence. 
Gardner, R.H. (Oak Ridge National Lab., TN (United States). Envi- 
ronmental Sciences Div.); King, A.W.; Dale, V.H. Oak Ridge 
National Lab., TN (United States). [1992]. 27p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC05- 
840R21400. Grant BSR-9016281. From Workshop on modeling 
sustainable forest ecosystems; Washington, DC (United States); 18 
Nov 1992. Order Number DE94019117. Source: OSTI; NTIS; GPO 
Dep. 

The combined effect of landscape heterogeneity, natural distur- 
bances, and the scale of forest harvesting was simulated for two 
competing annual plant species. One species was a generalist, 
able to utilize all habitat types, whereas the second species was a 
specialist restricted to a single habitat. Individuals of both species 
completed their life cycles in a single time step, competed with 
neighbors for germination sites via a seed lottery, and were dis- 
tributed on a series of heterogeneous grided landscapes, which 
differed in the scale of habitat fragmentation. Simulated forest 
harvesting altered habitat types by preventing specialists from ger- 
minating. Survival of specialists was highest when habitat was 
more aggregated at fine scales. Harvesting had a negative effect 
on survival and abundance of the specialist when the scale of har- 
vesting interacted with the landscape patterns to increase habitat 
fragmentation. Natural disturbance also interacted with harvesting 
and landscape pattern to dramatically increase the risk of loss of 
specialists. These results provide a practical basis for considering 
the complex interactions affecting species survival and for develop- 
ing positive recommendations for balancing management 
objectives with the need to preserve biodiversity. 


32876 (CONF-9403154—1) Current status and future direc 
tions for the U.S. Department of Energy's short-rotation woody 
crop research. Tuskan, G.A.; Downing, M.E.; Wright, L.L. Oak 
Ridge National Lab., TN (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International Energy Agency task 9 meeting; 
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Mobile, AL (United States); 1-3 Mar 1994. Order Number 
DE94018143. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) initiated the Biofuels Feed- 
stock Development Program (BFDP) at Oak Ridge National 
Laboratory (ORNL) in 1978. The program's goal is to provide lead- 
ership in the development, demonstration and implementation of 
environmentally acceptable and commercially viable biomass sup- 
ply systems. Three model short-rotation woody crop (SRWC) 
species, i.e. Populus spp., Acer saccharinum and Salix spp., have 
been selected for further development based on their productivity, 
adaptability, and suitability as biomass feedstocks. Of these three, 
Populus is the primary candidate for SRWC in the United States. 
For Populus the prescribed management system involves the use 
of intensive site preparation of agricultural quality lands, improved 
clonal plant materials at ca. 1,000 trees/ac, mechanical and chemi- 
cal weed control for the first 2 years, and rotation length of 6-8 
years, followed by replanting. Currently, due to the wider spacings 
and larger tree sizes, traditional, start-stop, one-piece harvesting 
techniques are being applied to SRWC; this includes the use of 
feller-bunchers, skidding to a common landing, and on-site chip- 
ping. Under the above silvicultural system, harvesting and 
transportation expenditures account for 50 to 60% of the total pro- 
duction costs. The productivity goals for SRWC are 8-12 tac/yr, 
with the current average across all sites and clones at ca. 4 Vac/yr. 
Productivity rates on large-scale plantings have been documented 
at 11 t/ac/yr. To increase the average productivity rates, silvicultural 
enrichments [e.g., spacing variances, fertilization once per rotation 
(ca. 70 Ibs/ac N), and irrigation], genetic improvement, and molec- 
ular genetics techniques are being applied to all model species. 
This research is being managed under the concept of regional, 
integrated Crop Development Centers. There are presently 3 Popu- 
lus crop development centers. 


32877 (DOE/CE/15544-T8) Develop a field grid system for 
yield mapping and machine control: Quarterly report, 1 July 
1994-30 September 1994. Froehlich, D.P.; Schumacher, J.A. 
South Dakota State Univ., Brookings, SD (United States). [1994]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-92CE15544. Order Number DE95000712. Source: 
OSTI; NTIS; GPO Dep. 

This project focuses on further developing field grid sense and 
demonstrating its suitability for field-production applications. The 
technical objectives are to build and test the Field Grid Sense sys- 
tem for yield mapping and machine control during harvesting. 
Secondly, Field Grid Sense is used with chemical application 
equipment to demonstrate a workable in-field system. More specifi- 
cally, the operation of the patented hardware/software Field Grid 
Sense (FGS) system will be tested in crop harvesting to demon- 
strate the system's utility and to analyze the flexibility of operation 
under true field conditions. Additionally, FGS will again be used 
with chemical application equipment - equipment that needs modifi- 
cation to correct one or two slight shortcomings. This action will 
create improved systems and establish the worthiness, efficiency 
and necessity of chemical application equipment that is controlled 
and directed via the FGS package. 


32878 (DOE/ER-0621P) Annual report and summaries of 
FY 1994 activities. USDOE Office of Energy Research, Washing- 
ton, DC (United States). Office of Basic Energy Sciences. Sep 
1994. 172p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95001046. Source: OSTI; NTIS; GPO 
Dep. 

The Energy Biosciences program was initiated in 1979 for the 
purpose of fulfilling the need of basic information about plants and 
microorganisms relating to varied energy matters. The program 
generates basic information that contributes significantly to future 
technologies involving alternate fuel generation, petroleum replace- 
ments, sustained industrial activities along with means of improving 
environmental conditions. The Energy Biosciences program during 
Fiscal Year 1994 received 139 new research applications following 
the screening of numerous preapplications. Of the applications re- 
ceived, 21 projects were funded. 


32879 


(DOE/PC/93204-T1) Systems and economic analy- 
sis of microalgae ponds for conversion of CO, to biomass: 
Second quarterly technical progress report, 16 December 





1993-15 March 1994. Benemann, J.R.; Oswald, W.J. California 
Univ., Berkeley, CA (United States). Dept. of Civil Engineering. 30 
May 1994. 70p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93204. Order Number 
DE95000406. Source: OSTI; NTIS; GPO Dep. 

In the section entitled "Photobioreactors for Microalgae Produc- 
tion of Fuels and Chemicals” the authors consider the current and 
potential commercial products that can be derived from microalgae 
during a process of CO, utilization, alternative photobioreactor de- 
signs, and the fundamental biological and bioengineering issues in 
microalgae production. They emphasize the long term potential of 
microalgae production of low value commodities, specifically alter- 
native fuels, which would have the greatest potential for large-scale 
COz utilization. Section 2 discusses the development of low cost 
technologies for macro algae harvesting. First a brief review of the 
current experience in algae harvesting in large-scale commercial 
operations is presented. This is followed by a general discussion of 
various algae harvesting processes, followed by a comparative 
evaluation of the various processes and discussion of future 
prospects. 


32880 (DOE/PC/93204—-T2) Systems and economic analy- 
sis of microalgae ponds for conversion of CO, to biomass: 
Third quarterly technical progress report, March 16—June 15, 
1994. Benemann, J.R.; Oswald, W.J. California Univ., Berkeley, 
CA (United States). Dept. of Civil Engineering. 21 Sep 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93204. Order Number DE95001169. Source: 
OSTI; NTIS; GPO Dep. 

The threat of global warming, mounting concerns about air and 
water pollution, prospective food shortages, and declining reserves 
of low-cost fossil fuels, have spawned a burgeoning interest in 
photobiological processes using microalgae as a method of large- 
scale utilization of CO. for the production of fuels, food, and waste 
treatment. Background to this technology can be found in prior 
progress reports. During this quarterly period, the following main 
subjects were investigated: (1) Wastewater treatment with microal- 
gae as a sink for CO. derived from power plants. (2) Exploration of 
a method to increase in photosynthetic efficiencies by a factor of 
two to three fold with microalgae cultures. This quarterly report re- 
flects this work only partially, as some of it is still in progress. In 
addition to the specific work reported on here, work also pro- 
gressed on several other areas, in particular the economics of the 
construction of a large-scale pond system and the review of prior 
efforts in this area. These will be reported on in later reports. 


32881 (ETDE/DE-mf-95703478) Results of silage maize ex- 
periments in Baden-Wuerttemberg in 1992. Informationen fuer 
die Pflanzenproduktion, v. 7/1992. Kusterer, B. (Lehr- und Versuch- 
sanstalt fuer Viehhaltung und Gruenlandwirtschaft, Aulendorf 
(Germany)); Wurth, W. Landesanstalt fuer Pflanzenbau Forchheim, 
Rheinstetten (Germany). 1992. 41p. (In German). Order Number 
DE95703478. Source: OSTI; NTIS (US Sales Only). 

Besides dry mass yield per hectare as a judging criterion, the 
energetic rating of species is increasingly gaining importance. 
Apart from the dry mass yield, the energy rating (by kilogramme 
units of starch per hectare) comprises futher species-typical char- 
acteristics. These are the dry cob percentage and dry substance 
percentage of plant parts at the time of harvesting. (EF) 


32882 (LUNBDS-NBBE-94-1042) The influence of nitrogen 
on the nutrient status in Norway spruce (Picea abies L. Karst). 
Rosengren-Brinck, U. Lund Univ. (Sweden). Dept. of Ecology. Sep 
1994. 29p. Order Number DE95707396. Source: OSTI; NTIS. 

In this thesis, some effects of excess ammonium deposition on 
the nutrient status of Norway spruce are presented. An imbalanced 
nutrient status in the needles in combination with increased soil 
acidity is especially emphasized. An accumulation of N in older 
needles was induced, as well as relative deficiencies in P and K. In 
combination with drought, a deficiency in Ca was also obtained. 
Tissue analyses provide good estimates of the general nutrient 
status of the stand, and allow identification of deficiency trends, es- 
pecially if needle weights are included. The needle data provide 
even more information when considered in conjunction with analy- 
ses of other parts of the ecosystem. Low needle P concentrations, 
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indicating a slight P stress, seemed to increase the acid phos- 
phatase activity in the humus layer, making more P accessible for 
the plants. Although a small and very specific fraction of the foliage 
was sampled, it was possible to indicate links between rhizosphere 
soil, fine roots and needles. Generally, the needie concentrations 
were better correlated with rhizosphere soil water extracts, than 
with concentrations in the fine roots of the mineral soil. Negative 
influence of Al in the rhizosphere soil extracts was indicated on the 
plasma membrane bound enzyme ATPase in the fine roots (the 
driving force behind), as well as on the root length. The addition of 
an ammonium sulphate fertilizer affects the nutrient status of 
spruce, but the ability of this young and fast growing spruce stand 
to adapt its metabolism to a changing N-situation is good. How- 
ever, the combined effects of the increased soil acidity and the 
altered nutrient uptake are considered physiological stress factors, 
that can be expected to cause damage to the trees in the future. 
80 refs, 4 figs 


32883 (VF-BIO-94-4) Biofuel from forest to boiler. Oerjen- 
felt, S. (Umeaa Univ. (Sweden)). Vattenfall Utveckling AB, 
Vaellingby (Sweden). 7 Jun 1994. 71ip. (In Swedish). Project 
Bioenergy-38101-01. Order Number DE95707416. Source: OSTI; 
NTIS. 

The article presents results of an attempt to compile an overall 
survey of the flow of biomass from forest to society. Specifically, 
the work has concentrated on studies of the use of biofuel and as- 
sessments of future biofuel potential. The flow of biomass has 
throughout been converted into units of millions of tonnes of dry 
matter, Mton DM. The paper reports the flow of biomass for 1990. 
The flow in the sawmill, paper mill and pulp industries, together 
with the use of biomass by the energy companies has been stud- 
ied in greater detail. For these activities, detailed flow calculations 
are given. In 1990, 53% of the biomass was removed from the for- 
est in comparison with the total amount available. The use of 
biofuel during 1990 was 13 Mton DM, with a fuel content of 65-76 
TWh(br). It consisted to 50% of forest fuel, 46% of black liquor and 
4% in the form of recycled wood fuel. Of the utilization of raw prod- 
ucts, about 12% was deposited in the form of expended products 
and as waste during felling with an energy content of 16-18 
TWh(br). In the future there will be major opportunities to increase 
the use of biofuel. By making use of tops and branches during 
felling, together with the brashing residues, there will be an 
increase of 75% in the availability of biofuel compared with the sit- 
uation today. Utilization of the total growth potential in the forest by 
industry will lead to an increase in the use of biofuel of 120%, cor- 
responding to a fuel content of 141-162 TWh. If the entire growth 
potential is utilized for direct fuel felling, the use of biofuel will 
increase by 150% in comparison with the utilization today, corre- 
sponding to 159-182 TWh(br). 21 refs, 20 figs, 11 tabs 
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32884 (AAA-KTF/FKF—-93/8) Empirical modeling of black 
liquor char gasification. Whitty, K.; Backman, R.; Hupa, M. Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. 44p. Order Number DE95700208. Source: OSTI; NTIS. 

LIEKKI2 Research Programme. 

This paper reports the findings of a study to investigate the ki- 
netics of pressurized black liquor gasification when both steam and 
carbon dioxide are used as gasifying agents. Linear regression 
was used to fit a linear rate expression to experimental data ob- 
tained by gasifying black liquor char with a mixture of H20, COs, 
Hz and CO. Based on the resulting expression, trends in the 
gasification rate and insight into the behavior of a pressurized gasi- 
fication system were predicted. The experiments in this study were 
performed as part of the JALO fuels conversion research program. 
(1988 to 1992). The analysis of the experimental data, calculations, 
and reporting have been performed as a part of the LIEKKI 2 com- 
bustion research program, initiated by the Finnish Ministry of Trade 
and Industry in 1993. Pressurized gasification offers the possibility 
to double the amount of electricity generation per unit of dry black 
liquor solids. 
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32885 (AAA-KTF/FKF-93/10) The role of sodium in pres- 
surized black liquor char gasification. Verrill, C.; Whitty, K.; 
Backman, R.; Hupa, M. Aabo Akademi, Turku (Finland). Combus- 
tion Chemistry Research Group. 1993. 37p. Order Number 
DE95700210. Source: OSTI; NTIS. 

LIEKKI2 Research Programme. 

Under pressurized conditions, black liquor char gasification rate 
was determined as a function of the amount and distribution of 
sodium in the char. A series of synthetic liquors was produced with 
varying sodium content. Chars were then made in tubular furnaces 
at both atmospheric pressure and at 10 bar. Weight loss during 
isothermal char gasification, by either CO. or H2O at 800 deg C 
and 10 bar, was measured in a pressurized thermogravimetric ana- 
lyzer (PTGA). Gasification rates were then calculated for the full 
set of synthetic liquor chars. The elemental char composition was 
determined to evaluate the effect of sodium content on gasification 
rate. For synthetic liquor chars pyrolyzed at 10 bar, both CO, and 
steam gasification rates were found to increase with increasing 
char sodium content. The maximum rate was achieved at 0.20 
moles sodium per mole of organic char carbon; the gasification 
rate decreased for higher sodium loading. Gasification of the high- 
est sodium content char (nya/nc = 0.55 mol/mol) was an order of 
magnitude less than for an industrial kraft liquor char of similar 
sodium content, gasified at identical conditions. Liquors pyrolyzed 
at atmospheric pressure gave a higher volatile yield (produced less 
char) and their chars were more reactive than those pyrolyzed at 
10 bar. Chars made from physical admixtures of organic solids and 
Na2CO3 gasified at a lower rate than chars made from homoge- 
neous liquid precursors. In general, gasification rate increased with 
conversion over the range of 10-25 % carbon burn-off. Activation 


energies for synthetic liquor char gasification by CO2 were 171-224 
kJ/mol. (orig.) 


32886 (AAA-LIEKKI-L94-1-Pt.1, pp. 299-319) Catalytic 
decomposition of ammonia. Mojtahedi, W. (Enviropower Inc., Es- 
poo (Finland)); Ylitalo, M.; Kenakkala, T.; Maunula, T.; Aitta, E.; 
Abbasian, J.; Wangerow, J. Aabe Akademi, Turku (Finland). Com- 
bustion Chemistry Research Group. 1994. KTM-LIEKKI2-Y04. In 
LIEKKI 2 - Annual Review 1994: Project reports. 605p. Order 
Number DE95700246. Source: OSTI; NTIS. 

This project was initiated by Enviropower in cooperation with 
Kemira Oy to develop and test a suitable catalyst-system for de- 
composition of ammonia and HCN present in the gasifier product 
gas. It was intended to further develop Kemira’s wash coat cata- 
lysts originally developed to reduce car exhaust emissions and to 
test them with a real gasifier gas at Enviropower’s pilot plant in 
Messukylae. The cost of such a catalyst-system for a 150 MW;h 
IGCC plant will be evaluated and compared with a corresponding 
SCR-system. Some of the fuel-bound nitrogen is converted to NH3 
and to a lesser extent HCN in the gasifier which are then con- 
verted to NO, in the Combustion stage (in the gas turbine). NO, 
will then have to be removed in order to comply with environmental 
regulations. NO, content of the flue gas from the IGCC system 
could be reduced to 300 environmentally acceptable levels without 
having to install an expensive SCR system after the gas turbine. 
This may be accomplished by catalytic decomposition of NH3. 
Initially a thorough literature review was carried out followed ther- 
modynamic calculations to determine equilibrium concentrations of 
ammonia and HCN in a gasifier product gas at various tempera- 
tures and pressures. The experimental work was divided into three 
parts. The first was the catalyst preparation and pre-tests at 
Kemira’s R and D Center in OULU after which the samples were 
sent to Enviropower's pilot plant at Messukylae and to the Institute 
of Gas Technology (IGT). The second part was to test the ammo- 
nia decomposition efficiency of these catalysts at IGT in a 3-inch 
pressurized reactor under various operating conditions. The third 
was to test the catalyst samples in Messukylae in conjunction with 
the biomass gasification tests with a real gasifier gas. 


32887 


(AAA-LIEKKI-L94-1-Pt.2, pp. 601-607) The feasibility 
of electricity production from biomass by pressurized gasifica- 


tion systems. Kurkela, E. (VTT Energy, Espoo (Finland). 
Conversion and Combustion Technology); Solantausta, Y.; Wilen, 
C.; Sipilae, K. Aabo Akademi, Turku (Finland). Combustion Chem- 
istry Research Group. 1994. KTM-LIEKKI2-401. In LIEKK/ 2 - 
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Annual Review 1994: Project reports. 
DE95700247. Source: OSTI; NTIS. 

The technical and economical feasibility of different power pro- 
duction systems based on biomass gasification are evaluated in 
this project. The main emphasis is on the advanced systems 
based on pressurized gasification and gas turbine processes but 
processes based on diesel engines and gasification at atmospheric 
pressure are also included in the work programme. The project is 
part of the JOULE 2 programme of the European Union and it is 
executed in cooperation between VTT and Imatran Voima Oy from 
Finland, Italian Utility company ENEL and DMT from Germany. In 
this project, VTT is carrying out general process assessments, 
where the technical performance of different process concepts are 
compared in three size classes. Utility companies [VO and ENEL 
are carrying out case studies in Finnish and Italian conditions, 
where also the economic performance of the selected processes is 
evaluated. In addition to these process evaluations, the potential of 
biomass based electricity production in Italy, Finland, and Germany 
will be estimated and a data bank of the gasification properties for 
the potential feedstocks will be created. In this report the tasks of 
VTT are briefly discussed. 


32888 (AAA-LIEKKI-L94-1-Pt.2, pp. 761-771) Multifuel gasifi- 
cation. Hokajaervi, R. (Enviropower Inc., Tampere (Finland)); 
Lehtovaara, A.; Laitinen, J.; Ylitalo, M. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. KTM- 
LIEKKI2-Y28. In LIEKK/ 2 - Annual Review 1994: Project reports. 
468p. Order Number DE95700247. Source: OSTI; NTIS. 

The objective of this project is to clarify technical possibilities to 
utilize biomass in a large scale IGCC plant, which has been origi- 
nally designed for coal as the primary fuel. The study is carried out 
mainly in the pressurized gasification pilot plant of Enviropower Inc. 
in Tampere, Finland. Pilot plant test program is executed using 
coal, biomass and different fuel mixtures. Fundamental research 
work and laboratory scale tests are also carried out at IGT (The In- 
stitute of Gas Technology) in USA. 


32889 (AAA-LIEKKI-L94-1-Pt.2, pp. 797-818) Pressurized py- 
rolysis and gasification behaviour of black liquor and biofuels. 
Hupa, M. (Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group); Backman, R.; Kullberg, M.; Ek, P.; Sandelin, K.; 
Hulden, S.G.; Sorvari, V.; Whitty, K.; Staahistroem, A. Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1994. KTM-LIEKKI-502. In LIEKK/ 2 - Annual Review 1994: Project 
reports. 468p. Order Number DE95700247. Source: OSTI; NTIS. 

The objective of this project is to obtain basic experimental data 
on pyrolysis and gasification of various black liquors and biofuels 
at elevated pressures. The gasification reactivity of various black 
liquors is investigated with emphasis on studying the catalytic ef- 
fects of sodium and potassium. Both atmospheric and pressurized 
pyrolysis of black liquor are studied, with emphasis on release of 
carbon, sodium and sulfur. The effects of pressure, heating rate 
and pyrolysis temperature on carbon yield, release of ‘fixed’ nitro- 
gen compounds and tar formation is investigated for various 
biofuels. Pressurized work is done using both a thermogravimetric 
analyzer and a grid heater at Aabo Akademi. Atmospheric work is 
done in cooperation with Oregon State University. 


32890 (AAA-LIEKK-L94-1-Pt.2, pp. 829-846) Pressurized 
gasification of black liquor, pyrolysis and atomization studies. 
Saviharju, K. (VTT-Energy, Espoo (Finland). Combustion and Con- 
version Technology); Arpiainen, V.; McKeough, P.; Pyykkoenen, 
M.; Helpioe, T.; Paloposki, T. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. KTM-LIEKKI2-504. 
In LIEKKI 2 - Annual Review 1994: Project reports. 468p. Order 
Number DE95700247. Source: OSTI; NTIS. 

Fundamental studies of black liquor pyrolysis were undertaken to 
improve understanding of the pyrolysis stage of black liquor com- 
bustion and pressurized gasification processes. The atomization 
properties of black liquor, at drop sizes and pressures relevant to 
the gasification processes, were also elucidated. In the pyrolysis 
studies using a heated-grid apparatus, it was determined that, dur- 
ing the primary stage of black liquor devolatilization, sodium is not 
volatilized and only moderate release of carbon (25 % in this case) 
occurs. At high final temperatures, around 900 deg C, significant 
release of sodium and carbon takes place after the primary stage 


468p. Order Number 





as a result of secondary reactions of the primary pyrolysis prod- 
ucts. An increase in pressure from 2 bar to 21 bar retards these 
secondary reactions but does not noticeably affect the primary de- 
volatilization phase. The main conclusion of the atomization studies 
was that, at the same viscosity level, the behaviour of concentrated 
black liquor (solids content > 70 %) is similar to that of other liquid 
fuels. For gasification applications, satisfactory atomization can be 
achieved when the viscosity is lowered to a sufficient extent by pre- 
heating the liquor. For a liquor of 75 % solids content, the required 
preheat temperature is in the range 150 - 200 deg C, the upper limit 
being set by the onset of thermal degradation at about 220 deg C. 


32891 (ANL/ES/CP-82570) Evaluation of the impact of 
RCRA amendments on waste-to-energy activities by using a 
system simulation computer code. Chang, S.L.; Petrick, M.; 
Stodolsky, F.; Freckmann, A.B. Argonne National Lab., IL (United 
States). [1994]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9408152-— 
1: International conference on environment, energy, and society, 
Schaumburg, IL (United States), 27-28 Aug 1994). Order Number 
DE94018351. Source: OSTI; NTIS; GPO Dep. 

The primary methodology that is used for disposal of municipal 
solid waste is the use of land fills; 80-85% of the municipal solid 
waste (MSW) produced in the country currently is land filled. The 
two other disposal alternatives used are recycling and incineration. 
Waste-to-energy technology (WTE) which incinerates MSW to pro- 
duce electricity and/or steam is attractive in other cases since it 
reduces landfill volume, reduces the consumption of fossil and 
other fuels, and produces a revenue stream from the sale of the 
electricity or steam. The gaseous effluents from landfills can also be 
used to fuel power plants. Recycling and material separation pro- 
grams can have a substantial impact on the throughput and heating 
value of MSW collected and thus impact WTE plant economics; 
the magnitude of the impact will depend upon a number of factors 
such as what materials and what fraction are separated and recy- 
cled, the design of the WTE plant itself (its operating window); the 
contractual arrangements relative to maintaining throughput (ability 
to adjust catchment area), limitations on adjusting tipping fees, etc. 
Mandated increased recycling and landfill gaseous effluent control 
— could alter substantially the economics and competitive position 
of the MSW-WTE industry. The objectives of this study are: (1) to 
simulate typical WTE plants fired with a national average waste 
stream, (2) to evaluate the parametric effects of waste component 
recycling on the performance of the typical WTE plants, and (3) to 
assess the impact of RCRA recycling amendments on the perfor- 
mance of the typical WTE plants and on the potential methane 
generation of typical landfills. The relevant technical issues, techni- 
cal approach, results and conclusions are presented. 


32892 (JOY/KT-JULK-105) Anaerobic treatment of munici- 
pal solid waste and sludge for energy production and 
recycling of nutrients. Leinonen, S. (ed.). Joensuu Univ. (Finland). 
Karelian Inst. 1993. 113p. (CONF-9310356-: 2. Nordic workshop 
of anaerobic treatment of municipal solid waste and sludge for en- 
ergy production of recycling of nutrients, Joensuu (Finland), 1-2 
Oct 1993). Order Number DE95700217. Source: OSTI; NTIS. 

This volume contains 18 papers presented at a Nordic workshop 
dealing with application of anaerobic decomposition processes on 
various types of organic wastes, held at the Siikasalmi Research 
and Experimental Station of the University of Joensuu on the 1.-2. 
October, 1992. Subject coverage of the presentations extends from 
the biochemical and microbiological principles of organic waste 
processing to descriptions and practical experiences of various 
types of treatment plants. The theoretical and experimental papers 
include e.g. studies on anaerobic and thermophilic degradation 
processes, methanogenesis, effects of hydrogen, treatment of chio- 
rinated and phenolic compounds, and process modelling, while the 
practical examples range from treatment of various types of munici- 
pal, industrial and mining wastes to agricultural and fish farm 
effluents. The papers provide technical descriptions of several bio- 


gas plants in operation. Geographically, the presentations span the 
Nordic and Baltic countries. 


32893 (JOY/MT-TIED—20-Vol.2) Perspectives of renewable 
energy resources utilization in Karelian fuel-energy balance. 
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Pelkonen, P.; Honkanen, A. (eds.). Joensuu Univ. (Finland). Fac- 
ulty of Forestry. 1994. 40p. (CONF-9304262-Vol.2: Perspectives of 
renewable energy resources in Karelian fuel-energy balance 1st in- 
ternational seminar, Petrozavodsk (Russian Federation), 4-7 Apr 
1993). Order Number DE95700213. Source: OSTI; NTIS. 

This volume 2 contains five papers presented at the First Inter- 
national Seminar dealing with application of renewable resources 
of energy in Karelian fuel-energy balance. The seminar was held at 
the Karelian Research Centre, Russian Academy of Sciences, 
Petrozavodsk, on 4.-7. April, 1993. Bioenergy in Karelia; Forests 
and energy in the Carelian corridor - applications of the Kuhmo 
bioenergy models; Small scale cogeneration power plants; Casifi- 
cation of biomass and biodiesel in cogenerated power production 
and Experimental research on biogas installations in Finlands 


32894 (NEI-DK-1637) Preliminary project concerning the 
straw-based combined power-heat plant at Glamsbjerg: Sup- 
plement. Gabriel, S.; Koch, T. Koch (T.) Energi, Vanloese 
(Denmark). 1994. 43p. (In Danish). Contract ENS-51161-93.0081. 
Order Number DE95700161. Source: OSTI; NTIS; INIS. 

The supplement to the main report on the planned dual-purpose 
power plant at Glamsbjerg contains documentation of the straw 
gasification and pyrolysis process, a detailed description of the 
power plant components, and the procedures of operation and 
maintenance of the combined systems. (EG) 


32895 (NEI-DK-1638) Preliminary project concerning the 
straw-fueled combined power-heat plant to be constructed at 
Glamsbjerg: Main report. Gabriel, S.; Koch, T. Koch (T.) Energi, 
Vanloese (Denmark). Jun 1994. 38p. (In Danish). Contract ENS- 
51161-93.0081. Order Number DE95700160. Source: OSTI; NTIS; 
INIS. 


Prepared for Koeng Folkehoejskole - Den Vestfynske Idraetshoe- 
jskole. 

Power and heat generation based on biomass gasification is of 
great importance due to its beneficial environmental effects and 
good economy. This report concerns a preliminary project on feasi- 
bility and problems of implementing a dual-purpose power plant, 
supplying both power and district heating to several schools, swim- 
ming pools and other public facilities at Glamsbjerg (Funen). The 
plant is to be based on thermal gasification (pyrolysis) of straw and 
use of the gas in a diesel engine. The diesels operate the power 
generator, and their waste heat should be utilized in the local dis- 
trict heating network. In order to establish a stable and flexible 
straw supply to the plant an evaluation of resources in the area 
has been carried out. Apart from straw-derived fuel the plant is 
planned to use natural gas for start and maintenance of the pro- 
cess. The prices of the combined plant and of the fuel processing 
are estimated in the report. (EG) 


32896 (NEI-DK-1640) Catalytic purification of gases from a 
straw gasification process. Energiministeriets Forskningsprogram 
90. Anvendelse af biomasse til energiformaal. Pedersen, K. Dansk 
Teknologisk Inst., Taastrup (Denmark). Miljoeteknik. Jun 1993. 
133p. (In Danish). Contract ENS-1383/90-0004. Order Number 
DE95700176. Source: OSTI; NTIS. 

EFP-90. 

The purpose of this project is a study of purification efficiency of 
the new catalyst types with regard to phenol, as well as testing of 
the most active catalysts for tar in the flue gas in a straw gasifica- 
tion plant. The tested catalysts operate on the hydrocracking 
principle, i.e. tar is hydrogenated into gaseous hydrocarbons, thus 
increasing the calorific value of the gas and improving its suitability 
as an engine fuel. Operation of a catalyst-based purification system 
has to be investigated and design data for such installation col- 
lected in order to construct environmentally clean small and 
medium ‘straw energy’ plants. In lab tests the most stable catalysts 
are proven to be: 1. a sulfide catalyst, based on nickel and molyb- 
denum, on an aluminium hydroxide support (tested in a previous 
program), 2. a metal oxide catalyst based on chromium dioxide, 3. 
a platinum catalyst. Under tests in the straw gasification plant at 
Kyndby a nickel-molybdenum catalyst with a preceding sulfur- 
resistant shift-catalyst has kept its activity in 35 hours, while the 
sulfur-resistant catalyst has lost its activity, probably due to the 
high oxygen concentration in the flue gas. Tar conversion was 90 
% in average, for gas contents of about 33 g/Nm®. (EG) (24 refs.) 
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32897 (VTT-PUB—161-Pt.1) Pressured fluidized-bed gasifi- 
cation experiments with wood, peat and coal at VIT in 
1991-1992: Test facilities and gasification experiments with 
sawdust. Kurkela, E. (Technical Research Centre of Finland, Es- 
poo (Finland). Lab. of Fuel and Process Technology); Staahlberg, 
P.; Laatikainen, J. Technical Research Centre of Finland, Espoo 
(Finland). 1993. 59p. Order Number DE95700198. Source: OSTI; 
NTIS. 

Fluidized-bed air gasification of Finnish pine saw dust was 
studied in the PDU-scale test facilities of VTT to support the devel- 
opment of simplified integrated gasification combined-cycle 
processes by providing new information on the formation and be- 
haviour of different gas impurities in wood gasification. The gasifier 
was operated at 4-5 bar pressure and at 880-1 020 deg C Product 
gas was cleaned by ceramic candle filters operated at 490-715 deg 
C. Concentrations of tars, fixed nitrogen species and vapour-phase 
alkali metals were determined in different operating conditions. 
Carbon conversion exceeded 95 deg C in all test periods although 
the gasifier was operated without recycling the cyclone or filter 
fines back to the reactor. However, at the gasification temperature 
of 880-900 deg C more than 5 deg C of the wood carbon was con- 
verted to tars. The total concentration of tars (compounds heavier 
than benzene) was reduced from 6 000 to 3 000 mg/m®n by in- 
creasing the gasification temperature from 880 deg C to 1 000 deg 
C. The expected catalytic effects of calcium on tar decomposition 
could not be achieved in these experiments by feeding coarse 
dolomite into the bed. The use of sand or aluminium oxide as an 
inert bed material did neither lead to any decrease in tar concen- 
trations. However, the tar concentrations were dramatically reduced 
in the cogasification experiments, when a mixture of approximately 
50 deg C/50 deg C wood and coal was used as the feed stock. 
Wood nitrogen was mainly converted into ammonia, while the con- 
centrations of HCN and organic nitrogen containing compounds 
were very lowe 


0920 Combustion 
Refer also to citation(s) 32195, 32199, 32202, 32985 


32898 (AAA-LIEKKI-L94-1-Pt.2, pp. 779-796) Nitrogen 
Chemistry in Black Liquor Combustion. Forssen, M. (Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research 
Group); Hupa, M.; Laaksonen, K.; Martin, D. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. KTM- 
LIEKKI2-501. In LIEKK/ 2 - Annual Review 1994: Project reports. 
468p. Order Number DE95700247. Source: OSTI; NTIS. 

The objectives are to obtain experimental data on nitrogen re- 
lease in black liquor combustion and gasification. Nitrogen release 
will be studied in laboratory furnaces in various conditions (temper- 
ature, heating rate, gas composition, etc.). The relative importance 
of nitrogen release from the different combustion/gasification 
stages will be evaluated. The influence of black liquor composition 
on release of nitrogen species will be examined and analyzed» 


32899 (AAA-LIEKKI-L94-1-Pt.2, pp. 969-986) Formation ex- 
periments of polychlorinated hydrocarbons in incineration of 
simulated waste fuel in a small scale boiler. Ruuskanen, J. 
(Kuopio Univ. (Finland)); Halonen, |.; Ruokojaervi, P.; Ollikainen, 
S.; Tarhanen, J.; Tuppurainen, K. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. KTM-LIEKKI2-601. 
In LIEKKI 2 - Annual Review 1994: Project reports. 468p. Order 
Number DE95700247. Source: OSTI; NTIS. 

Aliphatic liquid as a basic fuel was incinerated in a laboratory 
scale pilot plant. Inorganic chlorine and organic chlorine mixed with 
basic fuel were used as additive chemicals. Sodium chloride (NaCl) 
and tetrachloroethylene (C2Ci,) were used as the sources of inor- 
ganic and organic chlorine. Combustion parameters were adjusted 
for stoichiometric combustion and, consequently, the amount of 
particles in flue gases was low. The concentrations of chlorine in 
flue gases were high enough for possible formation reactions of or- 
ganic chlorinated compounds in all of the chlorine input tests. An 
increase in chlorine input did not significantly increase the amounts 
of highly chlorinated organic compound like concentrations of 
PCDD/Fs. The main result was that chlorophenol concentrations in- 
creased when organic chlorine input was increased. Comparing 
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organic chlorine to inorganic chlorine tests it was observed that 
more highly substituted PCDD/F congeners were formed when or- 
ganic chlorine was used as an additive chemical. Thus, there is a 
possibility that organic chlorine reacts with aliphatic or cyclic 
organic compounds and, consequently, hydrogen chloride concen- 
trations in flue gases were low. The formation of highly chlorinated 
organic compounds such as PCDD/Fs requires not only chlorine 
and aliphatic fuel to be formed, but some catalysts are also 
needed. In the incineration of refuse derived fuel pellets (RDFP), 
organic chlorinated compounds were present in flue gases. The 
concentrations of these compounds were higher in pellet tests than 
in aliphatic liquid fuel tests. A possible explanation for this might be 
the catalytic metals present in pellets. 


32900 (LTKK-TJ-27) Offdesign operation of kraft recovery 
boiler. Vakkilainen, E.K. Lappeenranta Univ. of Technology (Fin- 
land). 1993. 110p. Order Number DE95700221. Source: OSTI; 
NTIS. 

A model to solve heat and mass balances during the offdesign 
load calculations was created. These equations are complex and 
nonlinear. The main new ideas used in the created offdesign model 
of a kraft recovery boiler are the use of heat flows as torn iteration 
variables instead of the current practice of using the mass flows, 
vectorizing equation solving, thus speeding up the process, using 
non-dimensional variables for solving the multiple heat transfer sur- 
face problem and using a new procedure for calculating pressure 
losses. Recovery boiler heat and mass balances are reduced to 
vector form. It is shown that these vectorized equations can be 
solved virtually without iteration. The iteration speed is enhanced 
by the use of the derived method of calculating multiple heat trans- 
fer surfaces simultaneously. To achieve this quick convergence the 
heat flows were used as the torn iteration parameters. A new 
method to handle pressure loss calculations with linearization was 
presented. This method enabled less time to be spent calculating 
pressure losses. The derived vector representation of the steam 
generator was used to calculate off-design operation parameters 
for a 3000 tds/d example recovery boiler. The model was used to 
study recovery boiler part load operation and the effect of the black 
liquor dry solids increase on recovery boiler dimensioning. Heat 
flows to surface elements for part load calculations can be closely 
approximated with a previously defined exponent function. The ex- 
ponential method can be used for the prediction of fouling in kraft 
recovery boilers. 


32901 (NUTEK-92-314) Wood firing in one-family houses - 
a study of boilers, combustion technique and accumulator 
systems. Loevgren, B.E. (Aelvdalens Fastbraensleteknik AB, Mora 
(Sweden)). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). Oct 1993. 69p. (in 
Swedish). Project NUTEK-92-00314; BFR-920118-7. Order Num- 
ber DE95700314. Source: OSTI; NTIS. 

Most wood burning installations in Swedish houses and farms do 
not fulfill even moderate demands on environmental impacts and 
safety. Surveys by insurance companies indicate that only about 
3% of these installation are equipped to conform with modern envi- 
ronmental requirements. Even for installations made after 1991, the 
best available technology has been used in less than half the 
cases. The present work treats retrofitting of old wood furnaces, re- 
ports comparative performance testing of the new recirculating “ 
blue flame” technology, and examines the influence of differing in- 
stallation methods on the total system efficiency. The report also 
gives a review of the development of combustion technology in this 
area. A proposal for an improved report from performance test is 
given, and finally, the author gives suggestions for improving the 
basis for wood combustion by environmentally oriented regulation. 
16 refs., 29 figs., 11 tabs 
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32902 (CONF-9308106-5) Evaluating a biomass resource: 
The TVA region-wide biomass resource assessment model. 
Downing, M.; Graham, R.L. Oak Ridge National Lab., TN (United 
States). [1993]. 14p. Sponsored by USDOE, Washington, DC 





(United States);Tennessee Valley Authority, Knoxville, TN (United 
States). DOE Contract AC05-840R21400. Contract TV-87041V. 
From 1. biomass conference of the Americas: energy, environ- 
ment, agriculture, and industry; Burlington, VT (United States); 30 
Aug - 2 sep 1993. Order Number DE94017773. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Wood is an alterative fuel for electric power generation at coal- 
fired plants in the Tennessee Valley Authority (TVA) region. Short 
rotation wood energy crops (SRWC) could provide a source of this 
woody biomass. However, the economic and supply structures of 
SRWC markets have not been established. Establishing the likely 
price and supply of SRWC biomass in a region is a complex task 
because biomass is not an established commodity as are oil, natu- 
ral gas and coal. In this study we project the cost and supply of 
short-rotation woody biomass for the TVA region — a 276 county 
area that includes all of Tennessee and portions of 10 contiguous 
states in the southeastern United States. Projected prices and 
quantities of SRWC are assumed to be a function of the amount 
and quality of crop and pasture land available in a region. ex- 
pected SRWC yields and production costs on differing soils and 
land types, and the profit that could be obtained from current con- 
ventional crop production on these same lands. Results include the 
supply curve of SRWC biomass that is projected to be available 
from the entire region, the amount and location of crop and pasture 
land that would be used, and the conventional agricultural crops 
that would be displaced as a function of SRWC production. Finally, 
we show the results of sensitivity analysis on the projected cost 
and supply of SRWC biomass. In particular, we examine the sepa- 
rate impacts of varying SRWC production yields. 


32903 (CONF-9308106-6) Renewable biomass energy: Un- 
derstanding regional scale environmental impacts. Graham, 
R.L.; Downing, M. Oak Ridge National Lab., TN (United States). 
[1993]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From 1. biomass confer- 
ence of the Americas: energy, environment, agriculture, and 
industry; Burlington, VT (United States); 30 Aug - 2 sep 1993. Or- 
der Number DE94017879. Source: OSTI; NTIS; GPO Dep. 

If biomass energy is to become a significant component of the 
US energy sector, millions of acres of farmland must be converted 
to energy crops. The environmental implications of this change in 
land use must be quantitatively evaluated. The land use changes 
will be largely driven by economic considerations. Farmers will 
grow energy crops when it is profitable to do so. Thus, models 
which purport to predict environmental changes induced by energy 
crop production must take into account those economic features 
which will influence land use change. In this paper, we present an 
approach for projecting the probable environmental impacts of 
growing energy crops at the regional scale. The approach takes 
into account both economic and environmental factors. We demon- 
strate the approach by analyzing, at a county-level the probable 
impact of switchgrass production on erosion, evapotranspiration, 
nitrate in runoff, and phosphorous fertilizer use in multi-county sub- 
regions within the Tennessee Valley Authority (TVA) region. Our 
results show that the adoption of switchgrass production will have 
different impacts in each subregion as a result of differences in the 
initial land use and soil conditions in the subregions. Erosion, 
evapotranspiration, and nitrate in runoff are projected to decrease 
in both subregions as switchgrass displaces the current crops. 
Phosphorous fertilizer applications are likely to increase in one 
subregion and decrease in the other due to initial differences in the 
types of conventional crops grown in each subregion. Overall these 
changes portend an improvement in water quality in the subregions 
with the increasing adoption of switchgrass. 


32904 (VF-BIO-94-1) Methanol and ethanol from lignocel- 
lulosic Swedish wood fuels - Main report. Comparison of the 
costs of alcohols from biomass. Elam, N. (Atrix Energi AB, 
Goeteborg (Sweden)); Ekstroem, C.; Oestman, A.; Rensfelt, E. 
Vattenfall Utveckling AB, Vaellingby (Sweden). Jun 1994. 96p. (In 
Swedish). Project Bioenergy-93-883. Order Number DE95707412. 
Source: OSTI; NTIS; INIS. 

Swedish wood fuel has a considerable volume and, apart from 
the utilization today, its use in year 2010 is estimated to amount to 
75 TWh/year. Wood fuel can be converted to the alcohols 
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methanol or ethanol and, as such, can be utilized as fuels or com- 
ponents capable of replacing petrol or diesel. This comparison of 
costs in producing methanol or ethanol from 250 000 tonnes DM of 
wood fuel using technology available today, or similar levels of 
technology, shows that methanol can be produced for about 2 
SEK/1 (about 450 SEK/MWh) and ethanol for about 4,85 SEK/1 
(825 SEK/MWh). The world market price today is around 1 SEK/1 
for methanol and 2.60-2.80 SEK/1 for ethanol. Investment and pro- 
duction costs for the two types of production plants do not differ to 
any particular extent. The investment cost in the methanol plant is 
about 20 per cent higher, whereas production and maintenance 
costs are more than 20 per cent higher for ethanol. The explana- 
tion of considerable difference in production costs is, instead, 
primarily the difference in alcohol yield and secondarily the differ- 
ence in the total efficiency. The valuation of secondary products, 
particularly lignin fuel from the ethanol process, is also important. 
The alcohols can be used as propellant fuels in several different 
ways as admixture components or as pure fuels. It is concluded 
that there are quality differences between the alcohols that can in- 
fluence the driving capacity, emissions and which also affect the 
value of the alcohols. Among the uncertainties that particularly re- 
quire more penetrating studies are questions dealing with health 
aspects related to the higher emissions of formaldehyde when 
used as an engine fuel, total environmental and health influence of 
ethanol emission, and the contents of polluting substances in lignin 
fuel that affect its range of use and its value. 25 figs, 29 tabs 


32905 (VF-BIO—94-2) Methanol and ethanol from lignocel- 
lulosic Swedish wood fuels. Appendices. Comparison of the 
costs of alcohols from biomass. Elam, N. (Atrix Energi AB, 
Goeteborg (Sweden)); Ekstroem, C.; Oestman, A.; Rensfelt, E. 
Vattenfall Utveckling AB, Vaellingby (Sweden). 2 Jun 1994. 
144p. (in Swedish). Project Bioenergy-93-883. Order Number 
DE95707413. Source: OSTI; NTIS; INIS. 

Appendices to report VF-BIO—94-2. 

Swedish wood fuel has a considerable volume and, apart from 
the utilization today, its use in year 2010 is estimated to amount to 
75 TWh/year. Wood fuel can be converted to the alcohols 
methanol or ethanol and, as such, can be utilized as fuels or com- 
ponents capable of replacing petrol or diesel. This comparison of 
costs in producing methanol or ethanol from 250 000 tonnes DM of 
wood fuel using technology available today, or similar levels of 
technology, shows that methanol can be produced for about 2 
SEK/1 (about 450 SEK/MWh) and ethanol for about 4,85 SEK/1 
(825 SEK/MWh). The world market price today is around 1 SEK/1 
for methanol and 2.60-2.80 SEK/1 for ethanol. Investment and pro- 
duction costs for the two types of production plants do not differ to 
any particular extent. The investment cost in the methanol plant is 
about 20 per cent higher, whereas production and maintenance 
costs are more than 20 per cent higher for ethanol. The explana- 
tion of considerable difference in production costs is, instead, 
primarily the difference in alcohol yield and secondarily the differ- 
ence in the total efficiency. The valuation of secondary products, 
particularly lignin fuel from the ethanol process, is also important. 
The alcohols can be used as propellant fuels in several different 
ways as admixture components or as pure fuels. It is concluded 
that there are quality differences between the alcohols that can in- 
fluence the driving capacity, emissions and which also affect the 
value of the alcohols. Among the uncertainties that particularly re- 
quire more penetrating studies are questions dealing with health 
aspects related to the higher emissions of formaldehyde when 
used as an engine fuel, total environmental and health influence of 
ethanol emission, and the contents of polluting substances in lignin 
fuel that affect its range of use and its value. 
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32906 
tion. Hibajene, S.H. (Ministry of Energy and Water Development, 
Lusaka (Zambia). Dept. of Energy); Ellegaard, A. (ed.). Stockholm 


(SEI-EED-33) Charcoal transportation and distribu- 


Environment inst. (Sweden). 
DE95700272. Source: OSTI; NTIS. 
Published in collaboration with SIDA. 
Charcoal transportation and distribution is an unorganized infor- 
mal business involving a lot of people. No formal contracts are 
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entered into for the supply and distribution of the commodity and 
hence there is a high level of risk involved. The transportation of 
charcoal is relatively inefficient due to the poor state of access 
roads to charcoal production areas in the forest. Often these bush 
tracks are impassable during the rainy season. This is com- 
pounded by a fleet of vehicles characterised by a very high age 
profile which results in decreasing mechanical efficiency, low avail- 
ability and high operational costs. These factors have contributed 
to a situation where charcoal transportation is a costly operation. 
Consequently hire fees for charcoal transportation are high which 
adds to the final price a consumer pays for a bag of charcoal. 
Charcoal is sold to consumers through a variety of channels 
namely, road side, homestead, hawker and central market trading. 
Central market trading is the most important outlet for charcoal dis- 
tribution. Although there is often a good number of traders selling 
the commodity at the central markets, the charcoal is sold at a uni- 
form price indicating that there is a collusion among the traders. At 
the national level, the transportation and distribution of charcoal is 
a substantial employment activity. The number of people employed 
in production, transportation and distribution compares favourably 
with formal employment in a number of sectors. As far as the en- 
ergy sector is concerned, the charcoal subsector is the largest 
employer. The charcoal industry, therefore, plays a big role in the 
economic of the country. 13 refs., 2 figs., 13 tabs 
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Refer also to citation(s) 32187, 32874, 34349 


32907 (CONF-9307181-3) The future role of reforestation 
in reducing buildup of atmospheric CO.. Marland, G. (Oak 
Ridge National Lab., TN (United States). Environmental Sciences 
Div.). Oak Ridge National Lab., TN (United States). [1993]. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Snowmass Global Change Insti- 
tute conference on the global carbon cycle; Snowmass, CO 
(United States); 19-30 Jul 1993. Order Number DE94019350. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Among the options posed for mitigating the buildup of atmo- 
spheric COz is planting new forest areas to sequester carbon from 
the atmosphere. Among the questions of interest in modeling the 
global carbon cycle is the extent to which reforestation is likely to 
succeed in providing physical removal of CO, from the atmos- 
phere. There are many strategies for using forest land to mitigate 
the atmospheric buildup of CO2: decreasing the rate at which 
forests are cleared for other land uses, increasing the density of 
carbon storage in existing forests, improving the rate and efficiency 
at which forest products are used in the place of other energy in- 
tensive products, substitution of renewable wood fuels for fossil 
fuels, improved management of forests and agroforestry, and in- 
creasing the amount of land in standing forest. Because increasing 
the area of forests has social, political, and economic limitations; in 
addition to physical limitations; it is hard to envision a large in- 
crease in forest area except where there are associated economic 
benefits. The authors speculation is that, over the next several 
decades, the forest strategies most likely to be pursued for the ex- 
press purpose of CO, mitigation are those which provide more or 
more-efficient substitution of forest products for energy or energy- 
intensive resources and that the physical accumulation of 
additional carbon in forests will be of lesser importance. 


32908 (CONF-9308106—7) The role of natural resource and 
environmental economics in determining the trade-offs in con- 
sumption and production of energy inputs: The case of 
biomass energy crops. Downing, M.; Graham, R.L. Oak Ridge 
National Lab., TN (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry; Burlington, VT 
(United States); 30 Aug - 2 sep 1993. Order Number DE94017774. 
Source: OSTI; NTIS; GPO Dep. 

Natural resource economics issues deal with flows and funds of 
renewable and nonrenewable resources over time. These issues 
include topics concerned with management of fisheries, forests, 
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mineral, energy resources, the extinction of species and the irre- 
versibility of development over time. Environmental economics 
issues deal with regulation of polluting activities and the valuation 
of environmental amenities. In this study we outline a framework 
for studying both natural resource and environmental economics is- 
sues for any renewable or nonrenewable resource. Valuation from 
both the cost and benefit sides are addressed as they relate to the 
valuation of environmental programs or policies. By using this top- 
down approach to analyze and determine the costs and benefits of 
using renewable or nonrenewable resources, policy-makers on the 
global, national and local scales may be better informed as to the 
probable nonmarket and market ramifications of their natural re- 
source and environmental policy decisions. This general framework 
for analysis is then focused to address biomass energy crops and 
their usage as inputs to energy production. As with any energy 
technolegy, a complete analysis must include an examination of 
the entire fuel cycle; specifically both production and consumption 
sides. From a production standpoint, market valuation issues such 
as crop management techniques, inputs to production, and com- 
munity economics issues must be addressed as well as nonmarket 
valuation issues such as soil erosion, ground water effects and car- 
bon sequestration. On the consumption side, market valuation 
considerations such as energy fuel efficiency and quality, cost of 
conversion and employment of labor are important factors while the 
critical nonmarket valuation factors are ambient air visibility, green- 
house gas release, and disposal of the by-products of conversion 
and combustion. 


32909 (CONF-9406245-1) The regional environmental im- 
pact of biomass production. Graham, R.L. Oak Ridge National 
Lab., TN (United States). [1994]. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Potential of biomass products energy utilization forum; Taipei 
(Taiwan, Province of China); 10-12 Jun 1994. Order Number 
DE94017881. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this paper is to present a broad overview of the 
potential environmental impacts of biomass energy from energy 
crops. The subject is complex because the environmental impact of 
using biomass for energy must be considered in the context of 
alternative energy options while the environmental impact of pro- 
ducing biomass from energy crops must be considered in the 
context of the alternative land-uses. Using biomass-derived energy 
can reduce greenhouse gas emissions or increase them; growing 
biomass energy crops can enhance soil fertility or degrade it. With- 
out knowing the context of the biomass energy, one can say little 
about its specific environmental impacts. The primary focus of this 
paper is an evaluation of the environmental impacts of growing en- 
ergy crops. | present an approach for quantitatively evaluating the 
potential environmental impact of growing energy crops at a re- 
gional scale that accounts for the environmental and economic 
context of the crops. However, to set the stage for this discussion, 
| begin by comparing the environmental advantages and disadvan- 
tages of biomass-derived energy relative to other energy 
alternatives such as coal, hydropower, nuclear power, oil/gasoline, 
natural gas and photovoltaics. 


32910 (NREL/TP-425-6956) Potential impacts on air quality 
of the use of ethanol as an alternative fuel: Final report. 
Gaffney, J.S. (Argonne National Lab., IL (United States)); Marley, 
N.A. National Renewable Energy Lab., Golden, CO (United 
States). Sep 1994. 67p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. Order Number 
DE94011881. Source: OSTI; NTIS; GPO Dep. 

The use of ethanoV/gasoline mixtures in motor vehicles has been 
proposed as an alternative fuel strategy that might improve air 
quality while minimizing US dependence on foreign oil. New enzy- 
matic production methodologies are being explored to develop 
ethanol as a viable, economic fuel. In an attempt to reduce urban 
carbon monoxide (CO) and ozone levels, a number of cities are 
currently mandating the use of ethanol/gasoline blends. However, it 
is not at all clear that these blended fuels will help to abate urban 
pollution. In fact, the use of these fuels may lead to increased lev- 
els of other air pollutants, specifically aldehydes and peroxyacyl 
nitrates. Although these pollutants are not currently regulated, their 
potential health and environmental impacts must be considered 





when assessing the impacts of alternative fuels on air quality. 
Indeed, formaldehyde has been identified as an important air pollu- 
tant that is currently being considered for control strategies by the 
State of California. This report focuses on measurements taken in 
Albuquerque, New Mexico during the summer of 1993 and the win- 
ter of 1994 as an initial attempt to evaluate the air quality effects of 
ethanol/gasoline mixtures. The results of this study have direct im- 
plications for the use of such fuel mixtures as a means to reduce 
CO emissions and ozone in a number of major cities and to bring 
these urban centers into compliance with the Clean Air Act. 


32911 (SEI-EED-32) Environmental impact assessment of 
the charcoal production and utilization system in central Zam- 
bia. Serenje, W. (Ministry of Energy and Water Development, 
Lusaka (Zambia)); Chidumayo, E.N.; Chipuwa, J.H.; Egneus, H.; 
Ellegaard, A. Stockholm Environment Inst. (Sweden). 1994. 93p. 
Order Number DE95700271. Source: OSTI; NTIS; INIS. 

Published in collaboration with SIDA. 

The present study is the outcome of the Zambia Charcoal Uti- 
lization Programme, which is based on cooperation that started in 
1989 between the Department of Energy, Ministry of Energy and 
Water Development (then Ministry of Power, Transport and Com- 
munications) and the Stockholm Environmental Institute (SEI). The 
programme, which is funded by the Swedish International Develop- 
ment Authority (SIDA), consists of a number of studies focusing on 
different aspects of the wood and charcoal industry in Zambia. Se- 
lection of this energy system for detailed study was based on the 
fact that wood provides the largest contribution to total energy sup- 
ply in Zambia, and the fact that wood is a renewable resource that 
could be exploited on a sustainable basis if properly managed. The 
studies therefore range from those that look at sustainability of the 
natural forests exploited for charcoal, to those that deal with trans- 
portation and health aspects of charcoal production and use. The 
present report focuses on the environmental and socio-economic 
effects of charcoal production and use. 72 refs., 20 figs., 38 tabs 


32912 (SP-93-44) Emissions from small scale biomass 
combustion - Research needs. Gustavsson, L.; Karlsson, M.L.; 
Larfeldt, J.; Leckner, B. Swedish National Testing and Research 
Inst., Boraas (Sweden). 1994. 25p. (In Swedish). Order Number 
DE95707427. Source: OSTI; NTIS; INIS. 

Earlier investigations have shown that small scale biomass com- 
bustion leads to unacceptable emissions in the air. The most 
important problem is high levels of unburnt hydrocarbons. This re- 
port analyzes which are the most important reasons to these 
emissions and which research efforts that are necessary to in- 
crease the knowledge about the combustion processes, thereby 
promoting the development of environmentally feasible equipment. 
The following factors are defined as most crucial to emission lev- 
els: size of combustion chamber, air excess ratio, means of 
combustion air supply, mixing between air and fuel, transient 
events, and fuel quality. It is concluded that both basic and re- 
search within the area is needed. More specific, research in the 
form of systematic analysis of best available technology, reactor 
experiments, compilation of knowledge about relevant basic com- 
bustion processes, mathematical modelling as well as development 
of measurement techniques are called for. 15 refs, 11 figs, 1 tab 


32913 (VF-BIO-94-3) Analysis of environmental conse- 
quences for a co-generation power station burning Salix. 
Comparison with environmental consequences for coal and 
forest fuel. Braennstroem-Norberg, B.M.; Rosen-Lidholm, S.; 
Taernstroem, C. Vattenfall Utveckling AB, Vaellingby (Sweden). 6 
Jun 1994. 133p. (In Swedish). Project Bioenergy-93-850. Order 
Number DE95707415. Source: OSTI; NTIS; INIS. 

The study demonstrates that the use of biofuel has several ad- 
vantages over coal with regard to environmental viewpoints. A 
major advantage is found in the greenhouse gas problem. Com- 
bustion of biofuel gives no net emission of carbon dioxide. When 
considered as a whole, the net emissions of carbon dioxide for 
Salix will be less than zero, i.e. there is an uptake of carbon diox- 
ide from the atmosphere. Emissions of sulphur from production, 
transportation and combustion of the fuel is 17 times larger in the 
coal chain than in the biofuel alternative. Emissions of nitrous ox- 
ides are totally slightly higher for biofuel than for coal. The coal 
chain includes methane emissions that occur during mining and 
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storage and correspond to 60% of the carbon dioxide emissions in 
these parts of the handling chain. Production and combustion of 
forest fuel with return of the ashes will create a cycle in contrast to 
the case with coal ashes. As regards Salix, the cadmium content in 
the ashes is higher than in ashes from forest fuel. If this can be 
solved by cleaning the ashes, then they should be considered for 
return to the forest. In addition, the uptake of cadmium in Salix 
may have a major environmental value if Salix is grown on land 
with a high cadmium content. If it would be practically and 
economically possible to separate cadmium from the ashes in con- 
nection with energy production, then Salix could be used as a 
means of cleaning cadmium from arable land. The total energy re- 
quired to power the different fuel chains is lower, by almost haf, 
for biofuel than for coal. This is because the energy consumption 
for mining coal is relatively large and corresponds to about 4% of 
the coal’s energy content. The total primary energy requirement in 
production and transportation of coal is stated in the study to be 
5.8%. Corresponding energy requirements are 3.7% for Salix and 
2.6% for forest fuel. 55 refs, 25 figs, 31 tabs 
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32914 (SEI-EED-34) Health effects of charcoal production 
from earth kilns in Chisamba area, Zambia. Ellegaard, A. Stock- 
holm Environment Inst. (Sweden). 1994. 18p. Order Number 
DE95700274. Source: OSTI; NTIS. 

Published in collaboration with SIDA. 

Charcoal producers live in remote rural areas without much ac- 
cess to services from society. They perform a hard physical labour 
that entails risks for accidents and injuries while cutting trees and 
assembling logs. Work at the burning kiln involves exposure to 
smoke, gases and heat, but the concentrations generally do not 
appear to be in conflict with occupational standards. In spite of 
this, it was observed that work at the kiln reduced the peak expira- 
tory flow rate in charcoal producers. Compared to urban 
housewives, the charcoal producers appear to have fewer symp- 
toms of respiratory problems, with the exception of cough. 
Conclusions from this are confounded by the fact that most of the 
charcoal producers were smokers (66%), while the women were 
non-smokers. While little could be done in order to reduce the hard 
physical work associated with charcoal production, the risk for acci- 
dents could be reduced by using protective clothing (overalls, 
boots, gloves). In order to reduce the severity of accidents that 
have already occurred, access to first-aid supplies and medical 
care should be improved. 12 refs., 13 tabs 


0970 Legislation and Regulations 
Refer also to citation(s) 32891 
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Refer also to citation(s) 32893 
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Refer also to citation(s) 32120, 32121, 32122, 32123, 32129, 
32324, 32349, 32360, 33079, 33779, 33780, 33781, 33782, 33783, 
33784, 33792 


32915 (DOE/PC/80011-T11) Development and process 
evaluation of improved Fischer-Tropsch slurry catalysts: Final 
report. Bukur, D.B. (Texas A&M Univ., College Station, TX (United 
States)):; Mukesh, D.; Patel, S.A.; Zimmerman, W.H.; Rosynek, 
M.P.; Kellogg, L.J. Air Products and Chemicals, Inc., Allentown, PA 
(United States). Apr 1990. 353p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-85PC80011. Order 
Number DE95000382. Source: OSTI; NTIS; GPO Dep. 

This report describes results of a study aimed at developing and 
evaluating improved catalysts for a slurry Fischer-Tropsch (FT) pro- 
cess for converting synthesis gas to high quality transportation 
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fuels (gasoline and distillate). The improvements in catalyst perfor- 
mance were sought by studying effects of pretreatment conditions, 
promoters and binders/supports. A total of 20 different, iron based, 
catalysts were evaluated in 58 fixed bed reactor tests and 10 slurry 
reactor tests. The major accomplishments and conclusions are 
summarized below. The pretreatment conditions (temperature, du- 
ration and the nature of reducing gas) have significant effect on 
catalyst performance (activity, selectivity and stability) during 
Fischer-Tropsch synthesis. One of precipitated unsupported cata- 
lysts had hydrocarbon selectivity similar to Mobil’s I-B catalyst in 
high wax mode operation, and had not experienced any loss in ac- 
tivity during 460 hours of testing under variable process conditions 
in a slurry reactor. The effect of promoters (copper and potassium) 
on catalyst performance during FT synthesis has been studied in a 
systematic way. It was found that potassium promotion increases 
activities of the FT and water-gas-shift (WGS) reactions, the aver- 
age molecular weight of hydrocarbon products, and suppresses the 
olefin hydrogenation and isomerization reactions. The addition of 
binders/supports (silica or alumina) to precipitated Fe/Cu/K cata- 
lysts, decreased their activity but improved their stability and 
hydrocarbon selectivity. The performance of catalysts of this type 
was very promising and additional studies are recommended to 
evaluate their potential for use in commercial slurry reactors. 


32916 (DOE/PC/89786-T18) A novel process for methanol 
synthesis: Final report. Tierney, J.W.; Wender, |. Pittsburgh 
Univ., PA (United States). Dept. of Chemical and Petroleum Engi- 
neering. 25 Jan 1994. 150p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89786. Order Num- 
ber DE94017111. Source: OSTI; NTIS; GPO Dep. 

The use of methanol (MeOH) as a fuel additive and in MTBE 
production has renewed interest in the search for improved MeOH 
processes. Commercial processes are characterized by high pres- 
sures and temperatures with low per pass conversion (10-12%). 
Efforts are underway to find improved MeOH synthesis processes. 
A slurry phase “concurrent” synthesis of MeOH/methyl formate 
(MeF) which operates under relatively mild conditions (100°C lower 
than present commercial processes) was the subject of investiga- 
tion in this work. Evidence for a reaction scheme involving the 
carbonylation of MeOH to MeF followed by the hydrogenolysis of 
MeF to two molecules of MeOH -— the net result being the reaction 
of H2 with CO to give MeOH via MefF, is presented. Up to 90% per 
pass conversion and 98% selectivity to methanol at rates compara- 
ble to commercial processes have been obtained in spite of the 
presence of as much as 10,000 ppM CO2 and 3000 ppM H-O in 
the gas and liquid respectively. The effect of process parameters 
such as temperature, pressure, H2/CO ratio in the reactor, flow 
rate and catalyst loading were also investigated. The use of tem- 
peratures above 170°C at a pressure of 50 atm results in MeF 
being the limiting reactant. Small amounts of CH, are also formed. 
Significant MeOH synthesis rates at a pressure in the range of 40—- 
50 atm makes possible the elimination of an upstream shift reactor 
and the use of an air-blown syngas generator. The nature of the 
catalysts was studied and correlated with the behavior of the vari- 
ous species in the concurrent synthesis. 


32917 (DOE/PC/90043-T13) Novel approaches to the pro- 
duction of higher alcohols from synthesis gas: Quarterly 
technical progress report number 13, 1 October-31 December 
1993. North Carolina State Univ., Raleigh, NC (United States). 
Dept. of Chemical Engineering. 6 Jul 1994. 7ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90043. Order Number DE94018853. Source: OSTI; NTIS; 
GPO Dep. 

The mass balances from the September, 1993 methanol synthe- 
sis run closed to within +5%, indicating that the analytical 
techniques and measurement procedures that have been devel- 
oped to date are accurate and reliable. However, methanol 
production was severely depressed due to catalyst poisoning, prob- 
ably by metal carbonyls. Thermodynamic calculations show that 
the current carbonyl traps are not suitable for methanol synthesis 
service. X-ray photoelectron spectroscopy analysis showed essen- 
tially no carbon on the poisoned catalyst from the September, 1993 
methanol synthesis run, as compared with the high carbon levels 
on the spent catalyst from the April, 1993 methanol synthesis run. 
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Experiments showed that oil foaming can occur at ambient temper- 
atures. New procedures for initial reactor pressurization/ 
depressurization have been developed. Infrared spectroscopy of 
boiled mineral oils showed the presence of unsaturated carbon 
chains. The extent of unsaturation is not yet known. A test of a 
new overhead system on the stirred autoclave reactor showed a 
marked improvement in oil retention within the reactor. 


32918 (DOE/PC/90055—T15) Technology development for 
iron F-T catalysts: Final report. Frame, R.R.; Gala, H.B. UOP, 
Inc., Des Plaines, IL (United States). Aug 1994. 420p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90055. Order Number DE95000367. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this work were twofold. The first objective was 
to design and construct a pilot plant for preparing precipitated iron 
oxide F-T precursors and demonstrate that the rate of production 
from this plant is equivalent to 100 Ibs/day of dried metal oxide. 
Secondly, these precipitates were to be used to prepare catalysts 
capable of achieving 88% CO + H2 conversion with < 5 mole per- 
cent selectivity to methane + ethane. 


32919 (DOE/PC/91301-—12) Ethanol synthesis and water 
gas shift over bifunctional sulfide catalysts: Technical 
progress report, June-August, 1994. Klier, K.; Herman, R.G.; 
Deemer, M. Lehigh Univ., Bethlehem, PA (United States). Zettle- 
moyer Center for Surface Studies. Aug 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91301. Order Number DE95001199. Source: OSTI; NTIS; 
GPO Dep. 

During this quarter, a 12.5 wt% K/MoSp» catalyst was prepared 
for catalytic testing using a liquid ammonia method for preparing 
MoS, containing intercalated potassium. The MoS. was prepared 
from MoS3 via thermal decomposition. This product was then 
added to a solution of potassium metal dissolved in liquid ammo- 
nia. After drying under vacuum, the potassium-doped catalyst was 
then loaded into a single pass fixed-bed tubular flow reactor under 
argon to protect the catalyst from exposure to air. The catalyst was 
tested at 8.3 MPa at 245, 256, 265, and 295 C for a total of 675 
hours. A new GC method was also developed to determine the 
space time yields and selectivities of the reaction products. 


32920 (DOE/PC/92111—-T6) Conversion of light hydrocar- 
bon gases to metal carbides for production of liquid fuels and 
chemicals: Quarterly technical status report, April 1, 1994— 
June 30, 1994. Diaz, A.F.; Modestino, A.J.; Pride, J.; Howard, 
J.B.; Tester, J.W.; Peters, W.A. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Energy Lab. Aug 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92111. (FE-MIT—92111-7). Order Number DE95000362. 
Source: OSTI; NTIS; GPO Dep. 

A milestone in the project was reached during the reporting 
period with the completion of the thermal plasma reactor. A me- 
chanical wheel-type powder feeder was procured in May from 
Miller Thermal, Inc., of Appleton, WI, following a successful shake- 
down testing of the feeder in April. Magnesium oxide powder fed at 
6 g/min for about 20 seconds into the interelectrode arc region of 
an argon plasma at nominal overall power levels of 4.05 kW, 7.5 
kW and 14.5 kW exhibited a noticeable change in color from white 
(pre-plasma) MgO to gray (post-plasma) powder, with the post-14.5 
kW plasma powder exhibiting the greatest change in color. An 
alarm system that would alert the operator to cooling water failure 
and inadequate draft in the exhaust chimney was also installed in 
May. In June, the power line from the oscillator to the gun was re- 
placed with thick-wall (i.e. extra strong) copper pipe to reduce 
ohmic power losses. Also during June, a solids sampler with a sin- 
tered filter cup was fabricated to replace a cascade impactor which 
was inhibiting gas flow through the probe system. Furthermore, the 
final stage of equipment construction, the installation of a pressure 
relief system, was completed in June. The entire experimental 
setup is due for inspection by the MIT Safety Office in the near fu- 
ture. After this Office approves the apparatus for routine operation, 
a scoping run with methane and CaO/MgO can be performed. 


32921 (DOE/PC/92112-T5) Novel catalysts for methane ac- 
tivation: Quarterly report No. 6, January 1, 1994—March 31, 





1994. Hirschon, A.S,; Wu, H.J.; Malhotra, R.; Wilson, R.B. SRI in- 
ternational, Menlo Park, CA (United States). 24 May 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92112. Order Number DE95001179. Source: 
OSTI; NTIS; GPO Dep. 

Fullerenes are a recently discovered allotrope of carbon that 
have been found to possess unusual properties, some of which 
may be ideal for methane activation. This project is designed to 
evaluate these carbon based materials for conversion of methane 
into higher hydrocarbons. The project is divided into three technical 
tasks. Task 1 deals with the synthesis and characterization of the 
fullerenes and fullerene soots, Task 2 with the testing of the cata- 
lysts, and Task 3 with the evaluation of the results and technical 
reporting requirements. The results and accomplishments for this 
quarter are as follows: A fullerene soot (obtained from Ulvick Labs) 
and an extracted soot (obtained from MER) were treated with car- 
bon dioxide to obtain high surface area soots of greater than 600 
m?/g; A palladium-Cg_ complex was synthesized and characterized 
by a surface analysis by laser ionization (SALI) instrument; 
Fullerene soot and Norit-A carbon were tested as catalysts for 
methane activation and the order of reactivity was found to be Soot 
> Norit-A > no catalyst; Increases in surface area of the soot did 
not significantly alter the methane conversion activity; Hydrogen 
and helium were tested as diluents, with helium causing an in- 
crease in selectivity towards C2 hydrocarbons for the fullerene soot 
catalyzed reactions; and The MER extracted soot was found to be 
more reactive towards methane conversion, but less selective to- 
wards C» hydrocarbons than the Ulvick fullerene soot. 


32922 (LBL-35876) Fundamental studies of the mecha- 
nism of catalytic reactions with catalysts effective in the 
gasification of carbon solids and the oxidative coupling of 
methane: Quarterly report, April 1, 1994—June 30, 1994. Iglesia, 
E.; Perry, D.L.; Heinemann, H. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 30p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94018538. Source: OSTI; NTIS; GPO Dep. 

Catalytic gasification work has been completed and no other 
work is planned in the general area of catalytic gasification of coals 
and chars has operated without a post-doctoral fellow because of 
budget limitations during the first two quarters of FY1994. Dr. S. 
Sundararajan joined the group in April 1994 and will be assigned 
to the project throughout the remaining of the fiscal year. Results 
published by Hamakawa, et al. in The Journal of the Electrochemi- 
cal Society have confirmed the concept of methane coupling via a 
membrane reactor. These findings confirm our previous conclusion 
that thinner membranes and increased surface activity for C-H 
bond activation at low temperatures are required in order to reach 
commercially attractive rates of reaction. The initial analysis of a 
theoretical model comparing the membrane and cyclic processes 
has been completed. The results indicate that perovskite mem- 
branes on the order of 50 microns will be needed for the 
membrane operation to be superior to a cyclic one. Two tech- 
niques, laser ablation and spin-coating/sol-gel chemistry are being 
tried to prepare the thin membranes described above. Studies of 
the magnetochemical properties of the calcium-nickel-potassium 
oxide powdered catalysts have been concluded and a manuscript 
describing the work has been completed. Synchrotron x-ray fluo- 
rescence microprobe data for calcium-nickel-potassium films have 
been analyzed and an abstract of the results has been submitted 
for presentation at the Fall Meeting of the Materials Research Soci- 
ety. Initial films of strontium-zirconium oxide, using yttria-stabilized 
zirconia as a buffer layer, have been fabricated using pulsed laser 
deposition. X-ray diffraction data have been obtained for several of 
the strontium-zirconium-yttrium oxide films. 


32923 (SAND-94-2117C) Light hydrocarbon gas conver- 
sion using halogenated porphyrin catalysts. Showalter, M.C. 
(Sandia National Labs., Albuquerque, NM (United States). Fuel 
Science Dept.); Sheinutt, J.A. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409168—4: Coal liquefaction and gas conversion contrac- 
tors’ review conference, Pittsburgh, PA (United States), 7-8 Sep 
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1994). Order Number DE94018736. Source: OSTI; NTIS; GPO 
Dep. 

Enzymes such at the cytochromes P450 are known to catalyze 
the partial oxidation of unactivated alkanes to alcohols. Analysis of 
these natural systems indicates structural features needed to create 
a biomimetic catalyst which will mimic the enzyme’s high catalytic 
activity and selectivity. Metalloporphyrins have been reported to 
catalyze the oxidation of light alkanes to alcohols under mild condi- 
tions using molecular oxygen as the oxidant without the need for 
added co-reductant. The authors are attempting to develop more 
active catalysts for this process, toward the goal of obtaining a cat- 
alyst which is active enough to convert methane to methanol. They 
are using computer-aided molecular design (CAMD) in conjunction 
with activity testing to develop improved metalloporphyrin catalysts. 
The authors stepwise approach to catalyst development involves 
first using CAMD techniques to design potential porphyrin catalysts, 
followed by the synthesis and characterization of promising cata- 
lysts, and finally subjecting these catalysts to bench scale activity 
testing. Catalyst testing experiments give insights into important 
structure-activity relationships which are used to evaluate and re- 
fine their modeling tools so that better catalysts can be developed. 
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Refer also to citation(s) 32187 


32924 (BNWL-SA-4381) Food and growth parameters of 
juvenile chinook in the central Columbia River. Becker, C.D. 
Battelle Pacific Northwest Lab., Richland, WA (United States). 
[1994]. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95001320. Source: OSTI; NTIS; GPO Dep. 

Juvenile chinook, salmon (Oncorhynchus tshawytscha) in the 
Hanford area of the free-flowing central Columbia River, Washing- 
ton consume almost entirely adult and larval stages of aquatic 
insects, The diet is dominated by midges (Diptera: Chironomidae). 
By numbers, adult midges provided 64 and 58% of the diet and 
larval midges 17 and 18% of the diet, in 1968 and 1969, respec- 
tively. The families Hydropsychidae (Trichoptera), Notonectidae 
(Hemiptera) and Hypogastruridae (Collembola) are of minor numer- 
ical importance with a combined utilization of 7% in 1968 and 15% 
in 1969. Distinctive features of food and feeding activity of juvenile 
chinook at Hanford are fourfold: (1) the fish utilize relatively few in- 
sect groups, predominantly Chironomidae; (2) they depend largely 
upon autochthonous river organisms; (3) they visually select living 
prey drifting, floating or swimming in the water; and (4) they are 
apparently habitat opportunists to a large extent. Analyses were 
made of variations in diet and numbers of insects consumed be- 
tween six sampling stations distributed along a 38 km section of 
the river. Data are provided on feeding intensity, fish lengths, 
length-weight relationships, and coefficients of condition. Seasonal 
changes in river temperature and discharge, as well as variations 
in regulated flow levels are environmental features influencing 
feeding, growth, and emigration of fish in the Hanford environs. 


32925 (CONF-930304-34) Environmental requirements at 
hydroelectric power plants. Cada, G.F. (Oak Ridge National 
Lab., TN (United States). Environmental Sciences Div.); Francfort, 
J.E. Oak Ridge National Lab., TN (United States); EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1993]. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; AC07-761D01570. From 205. American Chemical 
Society national meeting; Denver, CO (United States); 28 Mar - 2 
apr 1993. Order Number DE94017656. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Hydroelectric power is the most mature and widely implemented 
of the renewable energy technologies. The energy of flowing water 
has been used to perform work directly since ancient times, and 
the use of hydropower turbines to generate electricity traces back 
to the 19th century. Two commonly used turbine types, the Francis 
and Kaplan turbines, are essentially refinements of the simple reac- 
tion turbine of Hero of Alexandria, dating from about 100 B.C. (NAS 
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1976). Hydroelectric power production provides over 10% of the net 
electrical generation in the US, more than petroleum or natural gas 
and far more than the other renewable energy technologies com- 
bined. On a regional basis, hydroelectric power represents 14% of 
the net electrical power generation in the Rocky Mountain states 
and nearly 63% along the Pacific Coast. Those states that have 
the largest percentages of their electricity generated by hydropower 
(e.g., Idaho, Oregon, Montana, and Washington) also tend to have 
the lowest average cost of electricity per kilowatt-hour. 


14 SOLAR ENERGY 


1401 Resources and Availability 


32926 (NREL/TP—463-7090) Summary information and data 
sets for the HBCU Solar Measurements Network. Marion, W. 
National Renewable Energy Lab., Golden, CO (United States). Aug 
1994. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94011872. Source: OSTI; NTIS; GPO Dep. 

Since 1985, the National Renewable Energy Laboratory (NREL), 
formerly the Solar Energy Research Institute (SERI), has operated 
a solar radiation measurement network of six stations located at 
Historically Black Colleges and Universities (HBCUs) in the south- 
eastern United States. NREL initiated this network to provide better 
regional coverage and to comply with President Reagan’s Execu- 
tive Order 12320, dated September 15, 1981, directing all federal 
agencies to implement programs to strengthen the nation’s HB- 
CUs. Funding for the HBCU network has been provided by the 
Department of Energy’s (DOE’s) Resource Assessment Program, 
Photovoltaic Program, and Solar Thermal Program, and it is cur- 
rently funded by the Solar Radiation Resource Assessment Project. 
The objectives of the HBCU network are (1) To significantly 
improve the assessment of solar radiation resources in the south- 
eastern United States; (2) To enlist the help of the HBCUs in 
collecting high-quality solar radiation data; (3) To encourage the 
distribution of solar radiation resource information and the develop- 
ment of solar energy applications in the Southeast; (4) To 
encourage the development of academic and research programs in 
solar energy at HBCUs. 


1403 Economic, Industrial, and Business Aspects 


32927 (INIS-mf-14345) International conference on com- 
parative assessments of solar power technologies: Scientific 
programme and abstracts. Roy, A. (ed.) (Department of Chemical 
Engineering, Ben-Gurion university of the Negev, Beer-Sheva (Is- 
rael)). Ministry of Science and Technology, Jerusalem (Israel). Feb 
1994. 120p. (CONF-9402106-: SOLCOM | 1994: International 
conference on comparative assessments of solar power technolo- 
gies, Jerusalem (Israel), 14-18 Feb 1994; NCRD—94-1.). Order 
Number DE95602439. Source: OSTI; NTIS (US Sales Only); INIS. 

Many regions in the world which lack fossil fuel resources but 
possess ample sunshine seek to identify near-term solar technolo- 
gies capable of gradually replacing their fuel imports in 
cost-effective fashion. The conference addresses the following top- 
ics: technical and economical studies specifying their underlying 
basic assumption, methods and rules for evaluation in order to en- 
able meaningful comparison between different technologies and 
systems. Detailed delineation of numerical and graphical represen- 
tations, critical analysis and comparison between simulations, and 
test validity. Generalized performance indicators for systems and 
subsystems, problems of measuring and evaluating physical pa- 
rameters, of terminology and conceptual tools for comparative 
evaluations. Advances in research development, engineering and 
field performance, including implications pertaining to comparative 
assessments and definitions of criteria and standards helpful to 
comparative evaluation. Assessments of the full (and hidden) cost 
of fossil energies as compared to solar, including environmental 


costs. Cost/benefit studies for remote versus centralized systems. 
(ed.). 
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32928 (ANL/CHWCP-80107) A_ photophysical control 
mechanism for zeaxanthin-associated radiationless energy 
dissipation in photosynthesis. Frank, H.A. (Connecticut Univ., 
Storrs, CT (United States). Dept. of Chemistry); Cua, A.; Young, 
A.; Gosztola, D.; Wasielewski, M.R. Argonne National Lab., IL 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States);Department of Health and Human Services, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Grant GM-30353. Order Number DE94018383. Source: OSTI; 
NTIS; GPO Dep. 

Understanding the way in which excess solar energy is dissi- 
pated by photosynthetic membranes under high light stress is a 
major problem in photosynthesis studies. This paper reports fem- 
tosecond time-resolved, fast-transient optical spectroscopic 
analyses of three important xanthophylls: violaxanthin, antheraxan- 
thin, zeoaxanthin. The results support the notion that the enzymatic 
reactions that interconvert these xanthophylls act as a kind of 
“molecular gear shift” controlling whether the molecules function as 
light-harvesting pigments performing forward energy transfer or as 
fluorescence quenchers performing reverse energy transfer. 


32929 (BNL-60422) Correlation of __ polycrystalline 
Cu(In,Ga)Se, device efficiency with homojunction depth and 
interfacial structure: X-ray photoemission and positron annihi- 
lation spectroscopic characterization. Nelson, AJ. (National 
Renewable Energy Lab., Golden, CO (United States)); Sobol, P.E.; 
Gabor, A.M.; Contreras, M.A.; Asoka-Kumar, P.; Lynn, K.G. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-941203—-1: 1. world confer- 
ence on photovoltaic energy conversion, Waikoloa, HI (United 
States), 5-9 Dec 1994). Order Number DE94013543. Source: 
OSTI; NTIS; GPO Dep. 

Angled-resolved high resolution photoemission measurements on 
valence band electronic structure and Cu 2p, In 3d, Ga 2p, and Se 
3d core lines were used to evaluate surface and near-surface 
chemistry of CulnSe2 and Cu(in,Ga)Se2 device grade thin films. 
XPS compositional depth profiles were also acquired from the 
near-surface region, and bonding of the Cu, In, Ga, and Se was 
determined as a function of depth. A Cu-poor region was found, 
indicating CulnsSeg or a CulngSes-lngSe3 mixture. Correlation be- 
tween the depth of the Cu-poor region/bulk interface and device 
efficiency showed that the depth was 115 A for a 16.4% CIGS de- 
vice, 240 A for a 15.0% CIGS, and 300 A for 14.0% CIGS, with 
similar trends for CIS films. The surface region is n-type, the bulk 
is p-type, with a 0.5 eV valence band offset. Depth of homojunction 
may be the determining factor in device performance. Positron an- 
nihilation spectroscopy gave similarly illuminating results. 


32930 (CONF-9309418—-1) The optical functions of silicon 
at elevated temperatures and their application to pulsed laser 
annealing. Jellison, G.E. Jr. (Oak Ridge National Lab., TN (United 
States). Solid State Div.); Lowndes, D.H.; Wood, R.F. Oak Ridge 
National Lab., TN (United States). Jun 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Conference on rapid thermal processing ‘93; 
Scottsdale, AZ (United States); 8-10 Sep 1993. Order Number 
DE94018712. Source: OSTI; NTIS; GPO Dep. 

The results of measurements of the optical functions of silicon at 
elevated temperatures are reviewed and the results applied to 
pulsed laser annealing of silicon. Several optical experiments which 
were performed to understand the physics of pulsed laser anneal- 
ing are described, and related to detailed thermal modeling. The 
fabrication of silicon solar cells using both thermal and laser pro- 
cessing is described, both of which give very good results. 


32931 (DOE/CH/10093-203) Tapping into the sun: Today’s 
applications of photovoltaic technology. National Renewable 
Energy Lab., Golden, CO (United States). Jul 1994. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. Order Number DE93000075. Source: OSTI; 
NTIS; GPO Dep. 





Today solar-generated electricity serves people living in the most 
isolated spots on earth and in the center of our biggest cities. First 
used in the space program, PV systems are now generating elec- 
tricity to pump water, light up the night, activate switches, charge 
batteries, supply the electric utility grid, and more. Whether you are 
a homeowner, planner, architect, or just someone who pays electric 
utility bills, photovoltaics may already tough your life in some way. 


32932 (NREL/TP-410-6285) NREL Photovoltaic Program 
FY 1993. National Renewable Energy Lab., Golden, CO (United 
States). Aug 1994. 344p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. Order Number 
DE94011880. Source: OSTI; NTIS; GPO Dep. 

This report reviews the in-house and subcontracted research and 
development (R&D) activities under the National Renewable En- 
ergy Laboratory (NREL) Photovoltaic (PV) Program from October 
1, 1992, through September 30, 1993 (fiscal year [FY] 1993). The 
NREL PV Program is part of the U.S. Department of Energy’s 
(DOE’s) National Photovoltaics Program, as described in the DOE 
Photovoltaics Program Plan, FY 1991 - FY 1995. The FY 1993 
budget authority (BA) for carrying out the NREL PV Program was 
$40.1 million in operating funds and $0.9 million in capital equip- 
ment funds. An additional $4.8 million in capital equipment funds 
were made available for the new Solar Energy Research Facility 
(SERF) that will house the in-house PV laboratories beginning in 
FY 1994. Subcontract activities represent a major part of the NREL 
PV Program, with more than $23.7 million (nearly 59%) of the FY 
1993 operating funds going to 70 subcontractors. In FY 1993, DOE 
assigned certain other PV subcontracting efforts to the DOE 
Golden Field Office (DOE/GO), and assigned responsibility for their 
technical support to the NREL PV Program. An example is the 
PV:BONUS (Building Opportunities in the U.S. for Photovoltaics) 
Project. These DOE/GO efforts are also reported in this document. 


32933 (NREL/TP-412-6845) Thermophotovoltaics bibliogra- 
phy. Broman, L. National Renewable Energy Lab., Golden, CO 
(United States). Sep 1994. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94011898. Source: OSTI; NTIS; GPO Dep. 

A bibliography containing 180 entries on thermophotovoltaic con- 
version of energy between 1950 and 1994 has been compiled. The 
entries are categorized with respect to type and contents. 


32934 (NREL/TP-413-7061, pp. 13-18) Impurity/defect anal- 
ysis of HEM silicon. Khattak, C.P. (Crystal Systems, Inc., Salem, 
MA (United States)); Schmid, F.; Cudzinovic, M.; Sopori, B.L. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Aug 
1994. (CONF-9308193—Summ.: 4. international conference on cir- 
culating fluidized beds, Champion, PA (United States), 1-5 Aug 
1993). In The role of point defects and defect complexes in silicon 
device processing: Summary report and papers. 118p. Order 
Number DE94011873. Source: OSTI; NTIS; GPO Dep. 

Multicrystalline silicon ingots up to 44 cm square cross-section 
100 kg have been directionally solidified by the Heat Exchanger 
Method (HEM). Impurity/defect analysis of HEM silicon has been 
carried out to optimize different processing parameters, e.g., type 
of crucible, in situ annealing, etc. Results have shown that high 
performance solar cells can be fabricated from HEM silicon. How- 
ever, the uniformity can be improved by minimizing defects in 
localized areas of the wafers. 12 refs., 2 figs., 2 tabs. 


32935 (NREL/TP-413-7061, pp. 19-32) Electrical behavior 
of dislocations and impurities in silicon. Rozgonyi, G.A. (North 
Carolina State Univ., Raleigh, NC (United States)); Agarwal, A.; 
Braga, N.; Kikuchi, H.; Koveshnikov, S. National Renewable 
Energy Lab., Golden, CO (United States). Aug 1994. (CONF- 
9308193-Summ.: 4. international conference on circuiating 
fluidized beds, Champion, PA (United States), 1-5 Aug 1993). In 
The role of point defects and defect complexes in silicon device 
processing: Summary report and papers. 118p. Order Number 
DE94011873. Source: OSTI; NTIS; GPO Dep. 

The control of dopants, impurities, and defects during integrated 
circuit and solar cell processing requires a complex set of crystal 
and fabrication conditions to be satisfied simultaneously. Complica- 
tions arise due to interactions with metal contamination which 
degrades the minority carrier lifetime, compromises the gate oxide 
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integrity, and enhances a variety of junction leakage mechanisms. 
The first line of attack against these problems has been sustaining 
rigorous standards and environments for reducing particles and 
contamination. A second approach has been to incorporate 
gettering steps before, during, and after particularly vulnerable pro- 
cesses. Since the specific technological need for gettering generally 
tracks the sensitivity of a particular device’s performance to struc- 
tural or chemical defects, it is necessary to distinguish between 
defects which are inherent in the as-grown crystal and those which 
are introduced during the device processing. The device function, 
diode, transistor, MOS, or bipolar interface, etc., will establish an 
interactive volume with a defect’s extended strain field, chemical 
potential, recombination activity, etc. Device yield engineers are 
most interested in defects which are in an electrically active state, 
or become so when localized in the active region of a particular 
device where they can modify the concentration, mobility, and life- 
time of charge carriers. The purpose of this paper is to discuss 
these issues in the context of several recent observations on the 
electrical behavior of dislocations and impurities. 24 refs., 8 figs. 


32936 (NREL/TP-413-7061, pp. 51-55) Modifications to the 
Solarex casting process: Effects on defects, impurities, and 
solar cell performance. Narayanan, B.S. (Solarex Corp., Freder- 
ick, MD (United States)); Tomlinson, T. National Renewable Energy 
Lab., Golden, CO (United States). Aug 1994. (CONF-9308193— 
Summ.: 4. international conference on circulating fluidized beds, 
Champion, PA (United States), 1-5 Aug 1993). In The role of point 
defects and defect complexes in silicon device processing: Sum- 
mary report and papers. 118p. Order Number DE94011873. 
Source: OSTI; NTIS; GPO Dep. 

Solarex started the commercial production of cast polycrystalline 
silicon ingots in 1982. At that time about 40% of the ingot was 
waferable and the average cell efficiency was about 9%. Since 
then substantial research and developmental efforts have been di- 
rected to improve the waferable yield and the electronic quality of 
the wafers. Many of the improvements achieved by increased con- 
trol of the casting process have been published. In this paper, the 
results of another modification, which led to substantial improve- 
ment of the wafer quality is discussed. The modification to the 
casting station facilitated greater control of the rate of solidification 
of the molten silicon. The rate of solidification was also varied at 
certain stages of solidification to improve the throughput and 
decrease the stress during the casting. The improved process re- 
sulted in substantial increase in the grain size of the wafers near 
the bottom of the ingot and in a significant increase in the yield of 
high efficiency cells. The effect on the impurity distributions of oxy- 
gen and carbon will also be discussed. 5 refs., 2 figs., 3 tabs. 


32937 (NREL/TP-413-7061, pp. 85-98) Effects of aluminum 
gettering and forming gas anneal on multicrystalline silicon 
solar cells. Rohatgi, A. (Georgia Institute of Tech., Atlanta, GA 
(United States)); Sana, P.; Ramanachalam, M.S.; Carter, W.B.; 
Kalejs, J.P.; Bell, R.O. National Renewable Energy Lab., Golden, 
CO (United States). Aug 1994. (CONF-9308193—Summ.: 4. inter- 
national conference on circulating fluidized beds, Champion, PA 
(United States), 1-5 Aug 1993). In The role of point defects and 
defect complexes in silicon device processing: Summary report 
and papers. 118p. Order Number DE94011873. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents a detailed and controlled investigation of 
various beneficial effects of Al treatment and FGA on multicrys- 
talline silicon solar cells. It was found that Al treatment can getter 
process-induced as well as grown-in defects and impurities by pro- 
viding a sink near the AI/Si interface. High stress or dislocation 
density in the material enhances the getting efficiency of the Al 
process. This could either result from direct impurity diffusion 
through dislocations cores or generation of point defects due to 
dislocation movement which can aid the impurity diffusion process. 
Beneficial effect on Al on silicon solar cell performance was found 
to be material specific. Cast polysilicon cells showed about 1% 
increase in absolute cell efficiency primarily due to Al gettering in- 
duced effective diffusion length enhancement. Finally, the EFG 
cells showed 5.2% increase in the absolute cell efficiency out of 
which 1.7% increase resulted from Al gettering, 2.6% from passiva- 
tion due to forming gas treatment interaction. Exact mechanism for 
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FGA induced passivation is still not fully understood. The authors 
believe that forming gas interaction with the n* region and/or de- 
fects on the front and Al on the back injects atomic hydrogen in the 
bulk for passivation. 11 refs., 6 figs., 1 tab. 


32938 (NREL/TP—413-7061, pp. 99-106) Hydrogen diffusion 
and passivation mechanisms. Estreicher, S.K. (Texas Tech Univ., 
Lubbock, TX (United States)). National Renewable Energy Lab.., 
Golden, CO (United States). Aug 1994. Contract XAI-3-13155-01- 
105439; Grant D-1126. (CONF-9308193-Summ.: 4. international 
conference on circulating fluidized beds, Champion, PA (United 
States), 1-5 Aug 1993). In The role of point defects and defect 
complexes in silicon device processing: Summary report and pa- 
pers. 118p. Order Number DE94011873. Source: OSTI; NTIS; 
GPO Dep. 

It is known that hydrogen is able to remove the electrical activity 
of a wide range of impurities and lattice defects. In the case of 
photovoltaic devices, the passivation of energy levels which are 
electron-hole recombination centers is a highly desirable goal. The 
efficiency of the passivation process and the stability of the passi- 
vated centers depend on a number of parameters, such as the 
charge state of hydrogen, its diffusion properties, the capture radius 
of hydrogen by a particular center, the temperature, the exposure to 
light, the dopant concentration, and other factors. While it is possi- 
ble to control some of these parameters, not enough is understood 
about others to allow for the optimization of the processes taking 
place. In particular, there is no consensus regarding the charge 
states and diffusion mechanisms of hydrogen in silicon. In this talk, 
the author will briefly review the current understanding of hydrogen 
in Si, with emphasis on recent experimental and theoretical data. 
The author will also discuss the results of our ongoing calculations 
which suggest the existence of a new mechanism for hydrogen dif- 
fusion involving the vacancy-hydrogen pair. 26 refs., 1 fig. 


32939 (NREL/TP-413-7061, pp. 107-116) Status and fabrica- 
tion of high-efficiency single-crystal Si solar cells. Sinton, R.A. 
National Renewable Energy Lab., Golden, CO (United States). Aug 
1994. (CONF-9308193—Summ.: 4. international conference on cir- 
culating fluidized beds, Champion, PA (United States), 1-5 Aug 
1993). In The role of point defects and defect complexes in silicon 
device processing: Summary report and papers. 118p. Order 
Number DE94011873. Source: OSTI; NTIS; GPO Dep. 

Recent pilot production of large-area solar cells with one-sun effi- 
ciencies exceeding 20% has consolidated process design for good 
process control. Previously, high-efficiency had been reported pri- 
marily for small-area or one-of-a-kind devices. A comparison of 
record cells and currently-accepted theoretical efficiency limits 
indicates how future gains may be achieved. In addition, this dis- 
cussion illustrates some basic properties of silicon material to serve 
as goals or limits to the properties of lower-cost silicon solar cells. 
The device physics of very-high efficiency makes stringent de- 
mands on surface passivation, dopant-diffused region quality, and 
device design. A listing of the fabrication process steps success- 
fully used to date on float-zone material to achieve these 
parameters gives an idea of the allowable process design flexibility. 
These process steps with FZ silicon are quite different than those 
used on multicrystalline or even CZ silicon. 12 refs., 5 figs. 


32940 
sues for thin-film solar cell devices: Annual subcontract 
report, January 16, 1993—January 15, 1994. Birkmire, R.W. (insti- 
tute of Energy Conversion, Newark, DE (United States)); Phillips, 
J.E.; Buchanan, W.A.; Hegedus, S.S.; McCandless, B.E.; Shafar- 
man, W.N.; Yokimcus, T.A. National Renewable Energy Lab., 
Golden, CO (United States). Sep 1994. 206p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94011895. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of the research presented in this report is 
to advance the development and acceptance of thin-film photo- 
voltaic modules by increasing the understanding of film growth and 
processing and its relationship to materials properties and solar cell 
performance. The specific means toward meeting this larger goal 
include: (1) investigating scalable, cost-effective deposition pro- 
cesses; (2) preparing thin-film materials and device layers and 


(NREL/TP-451-7056) Processing and modeling is- 
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completed cell structures; (3) performing detailed material and de- 
vice analysis; and (4) participating in collaborative research efforts 
that address the needs of PV-manufacturers. These objectives are 
being pursued with CulnSe2, CdTe and a-Si based solar cells. 


32941 (NREL/TP-451-7065) Development of high- 
efficiency, thin-film CdTe solar cells: Annual subcontract 
report, January 1, 1993—December 31, 1993. Rohatgi, A. (Geor- 
gia Institute of Technology, Atlanta, GA (United States)); Chou, 
H.C.; Kamra, S.; Bhat, A. National Renewable Energy Lab., 
Golden, CO (United States). Sep 1994. 82p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94011885. Source: OSTI; NTIS; 
GPO Dep. 

Polycrystalline thin film CdTe solar cells are one of the leading 
candidates for terrestrial photovoltaic applications. Theoretical cal- 
culations project an efficiency of 27% for single crystal, single 
junction CdTe cells, and the practically achievable efficiency for 
polycrystalline CdTe cells is 18-20%. Polycrystalline CdTe cells 
made by different groups show a significant variation in short circuit 
currents, open circuit voltages, and cell efficiencies. A better under- 
standing of carrier loss and transport mechanism is crucial for 
explaining these differences, improving the yield, and bridging the 
gap between current and practically achievable limits in CdTe cell 
efficiencies. The goal of this program is to improve the understand- 
ing of the loss mechanisms in thin film CdS/CdTe solar cells and to 
improve their efficiency by characterizing the properties of the films 
as well as the finished devices. 


32942 (SAND-94-1528C) Gettering in multicrystalline sili- 
con: A design-of-experiments approach. Schubert, W.K. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941203—4: 1. world conference 
on photovoltaic energy conversion, Waikoloa, HI (United States), 5- 
9 Dec 1994). Order Number DE94014289. Source: OSTI; NTIS; 
GPO Dep. 

Design-of-experiment methods were used to study gettering due 
to phosphorus diffusion and aluminum alloying in four industrial 
multticrystalline silicon materials: Silicon-Film material from As- 
troPower, heat-exchanger method (HEM) material from Crystal 
Systems, edge-defined film-fed growth (EFG) material from Mobil 
Solar, and cast material from Solarex. Time and temperature for 
the diffusion and alloy processes were chosen for a four-factor 
quadratic interaction experiment. Simple diagnostic devices were 
used to evaluate the gettering. Only EFG and HEM materials ex- 
hibited statistically significant gettering effects within the ranges 
used for the various parameters. Diffusion and alloying temperature 
were significant for HEM material; also there was a second-order 
interaction between the diffusion time and temperature. There was 
no interaction between the diffusion and alloying processes in HEM 
material. EFG material showed a first-order dependence on diffu- 
sion temperature and a second-order interaction between the 
diffusion temperature and the alloying time. Gettering recommen- 
dations for the HEM material were used to produce the best-yet 
Sandia cells on this material, but correlation with the gettering ex- 
periment was not strong. Some of the discrepancy arises from 
necessary processing differences between the diagnostic devices 
and regular solar cells. This issue and other lessons learned con- 
cerning this type of experiment are discussed. 


32943 (SAND-94-1574C) A simple single-photomask pro- 
cess for fabrication of high-efficiency multicrystalline silicon 
solar cells. Schubert, W.K.; Ruby, D.S.; Basore, P.A.; Gee, J.M.; 
Buck, M.E.; Tardy, H.L. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941203-3: 1. world conference on photovoltaic energy conversion, 
Waikoloa, HI (United States), 5-9 Dec 1994). Order Number 
DE94014251. Source: OSTI; NTIS; GPO Dep. 

We have developed a simplified process sequence for fabrication 
of high-efficiency multicrystalline silicon (mc-Si) solar cells. Pho- 
tolithography is required only to define the evaporated metal 
gridlines. We use this fast turn-around, high-yield baseline process 
to evaluate different mc-Si materials and new processing proce- 
dures. The process uses a one-step emitter diffusion/drive-in and 





an aluminum-alloyed back surface field to provide a well- 
passivated cell with excellent blue and red response. Laser-scribed 
cell-isolation grooves are used to define both moderate-area (4 
cm?) and large-area (42 cm*) cells. We have been able to achieve 
minority-carrier diffusion lengths well over 300 um in 2-Qcm mce-Si 
material and have achieved efficiencies of 16.2% in 4-cm* cells. 
This was accomplished without hydrogenation to passivate bulk 
defects or texturing to reduce reflectance. By using the same fabri- 
cation process for both small-area and large-area cells, we intend 
to determine and minimize the effect of areal inhomogeneities on 
large-area mc-Si cell performance. 


32944 (UCRL-52000-94-7) Energy & Technology Review. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95000321. Source: 
OSTI; NTIS; GPO Dep. 

Satellites have shrunk the world to the size of the proverbial 
global village. They track weather and the traffic patterns of ships 
and aircraft, and monitor our environment. Defense satellites pro- 
vide high-resolution images of objects on the ground to protect our 
troops and allies. Telecommunication satellites have interwoven 
business sectors, corporations, and markets into global networks. 
Nevertheless, orbiting satellites may not be the best choice for all 
applications requiring a high vantage point. satellites and their pay- 
loads are expensive, and launching them by rocket is expensive 
and risky. They must operate in the extreme conditions of space, 
bombarded by radiation and with no airflow to cool their electron- 
ics. Only valuable, long-term missions would seem to justify the 
expense and risk of a satellite. Even then, satellites are not always 
the best choice. They typically cannot hop to a new orbit, and 
some uses, such as local and global communications, require a 
large number of satellites to ensure adequate coverage. There is 
clearly a large potential role for high-altitude, atmospheric vehicles 
that can stay aloft for very long periods (weeks or months) and can 
roam virtually anywhere. 
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32945 (DOE/AL/207239-T2) Southeast regional experiment 
station: Final report. Florida Solar Energy Center, Cape 
Canaveral, FL (United States). 5 Aug 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC04- 
82AL20729. Order Number DE95000903. Source: OSTI; NTIS; 
GPO Dep. 

This is the final report of the Southeast Regional Experiment Sta- 
tion project. The Florida Solar Energy Center (FSEC), a research 
institute of the University of Central Florida (UCF), has operated 
the Southeast Regional Experiment Station (SE RES) for the US 
Department of Energy (DOE) since September 1982. Sandia 
National Laboratories, Albuquerque (SNLA) provides technical pro- 
gram direction for both the SE RES and the Southwest Regional 
Experiment Station (SW RES) located at the Southwest Technol- 
ogy Development institute at Las Cruces, New Mexico. This 
cooperative effort serves a critical role in the national photovoltaic 
program by conducting system evaluations, design assistance and 
technology transfer to enhance the cost-effective utilization and de- 
velopment of photovoltaic technology. Initially, the research focus 
of the SE RES program centered on utility-connected PV systems 
and associated issues. In 1987, the SE RES began evaluating 
amorphous silicon (a-Si) thin-film PV modules for application in 
utility-interactive systems. Stand-alone PV systems began receiving 
increased emphasis at the SE RES in 1986. Research projects 
were initiated that involved evaluation of vaccine refrigeration, wa- 
ter pumping and other stand-alone power systems. The results of 
this work have led to design optimization techniques and proce- 
dures for the sizing and modeling of PV water pumping systems. 
Later recent research at the SE RES included test and evaluation 
of batteries and charge controllers for stand-alone PV system ap- 
plications. The SE RES project provided the foundation on which 
FSEC achieved national recognition for its expertise in PV systems 
research and related technology transfer programs. These syner- 
gistic products of the SE RES illustrate the high visibility and 
contributions the FSEC PV program offers to the DOE. 
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32946 (DOE/CS/83014—1) The Photovoltaic Higher Educa- 
tion National Exemplar Facility (PHENEF): Final report, 
[August 1, 1980—September 30, 1991]. Podbielski, V.; Shaff, D. 
Georgetown Univ., Washington, DC (United States). Apr 1994. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-80CS83014. Order Number DE94015641. Source: 
OSTI; NTIS; GPO Dep. 

In August 1980, the US Department of Energy awarded the pro- 
posed grant to Georgetown University. The grant covered the 
following tasks: Task 1, The Department of Energy would partici- 
pate in the building of an academic facility that would facilitate the 
integration of flat plate photovoltaic roof modules with an optimally 
oriented solar architecture. The completion of the facility to be built 
on the Georgetown University Campus and known as the George- 
town University Intercultural Center was to be a jointly funded 
endeavor with the Department of Education funding $9.2M through 
a grant and a loan, Department of Energy funding a maximum of 
$4M and Georgetown University funding the residual costs. Task Il, 
Georgetown University would provide the necessary skills, ser- 
vices, materials, equipment and facilities to design, furnish, install 
and make operational the Georgetown University Intercultural Cen- 
ter Photovoltaic System. The specific objective of this effort would 
be to build an exemplar flat plate electrical grid connected photo- 
voltaic (PV) system which would demonstrate integration of PV 
modules into a watertight roofing surface. The system capability, 
measured at the input to the inverter, would be a 300 kilowatt peak 
power system as measured at the normal cell operating tempera- 
ture and an isolation of 100 milliwatts per square centimeter at the 
collector surface. DOE funding under the grant for the PV system 
would be limited to a system cost of $20.00 per peak watt up to 
maximum of six million dollars. 


32947 (ETDE/DE-mf-95703514) Solar technologies Cologne 
- the focus. Qualification of the photovoltaic components in 
the laboratories of the TUeV-Rheiniand. Wiesner, W.; 
Vaassen, W. Technischer Ueberwachungs-Verein Rheinland e.V., 
Koeln (Germany). 1992. 5p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 03E8618A. Order Number 
DE95703514. Source: OSTI; NTIS (US Sales Only). 

Basic research and the development of new and progressed so- 
lar cells are main points in the support programmes of the Federal 
Ministry for Reseach and Technologies. An integrated strategy to 
support photovoltaics, however, necessitates also a support of sys- 
tem techniques. In this connection, the testing and monitoring of 
the individual components of the various photovoltaic systems are 
of importance. Energy consumption and energy losses of the indi- 
vidual components are to be minimized and their operational 
characteristics optimally adapted to each other thus developing op- 
timized operation modes. (orig.) 


32948 (SAND-—94-1057) The interconnection of photo- 
voltaic power systems with the utility grid: An overview for 
utility engineers. Wills, R.H. (Solar Design Associates, Harvard, 
MA (United States)). Sandia National Labs., Albuquerque, NM 
(United States); Solar Design Associates, Harvard, MA (United 
States). Jun 1994. 51p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95001110. Source: OSTI; NTIS; GPO Dep. 

Utility-interactive (Ul) photovoltaic power systems mounted on 
residences and commercial buildings are likely to become a small, 
but important source of electric generation in the next century. This 
is a new concept in utility power production—a change from large- 
scale central generation to small-scale dispersed generation. As 
such, it requires a re-examination of many existing standards and 
practices to enable the technology to develop and emerge into the 
marketplace. Much work has been done over the last 20 years to 
identify and solve the potential problems associated with dispersed 
power generation systems. This report gives an overview of these 
issues and also provides a guide to applicable codes, standards 
and other related documents. The main conclusion that can be 
drawn from this work is that there are no major technical barriers 
to the implementation of dispersed PV generating systems. While 
more technical research is needed in some specific areas, the re- 
maining barriers are fundamentally price and policy. 
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32949 (SAND-94-1560C) Battery and charge controller 
evaluations in small stand-alone PV systems. Woodworth, J.R. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Thomas, M.G.; Stevens, J.W.; Dunlop, J.L.; Swamy, M.R.; 
Demetrius, L.; Harrington, S.R. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941203-2: 1. world conference on photovoltaic energy con- 
version, Waikoloa, Hi (United States), 5-9 Dec 1994). Order 
Number DE94014252. Source: OSTI; NTIS; GPO Dep. 

We report the results of to separate long-term tests of batteries 
and charge controllers in small stand-alone PV systems. In these 
experiments, seven complete systems were tested for two years at 
each of two locations: Sandia National Laboratories in Albu- 
querque and the Florida Solar Energy Center in Cape Canaveral, 
Florida. Each system contained a PV array, flooded-lead-acid bat- 
tery, a charge controller and a resistive load. Performance of the 
systems was strongly influenced by the difference in solar irradi- 
ance at the two sites, with some batteries at Sandia exceeding 
manufacturer’s predictions for cycle life. System performance was 
strongly correlated with regulation reconnect voltage (R® correlation 
coefficient = 0.95) but only weakly correlated with regulation volt- 
age. We will also discuss details of system performance, battery 
lifetime and battery water consumption. 


32950 (SAND—94-1774C) Analyses of grounded and un- 
grounded photovoltaic power systems. Bower, W. (Sandia 
National Labs., Albuquerque, NM (United States)); Wiles, J. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941203-5: 1. world conference 
on photovoltaic energy conversion, Waikoloa, HI (United States), 5- 
9 Dec 1994). Order Number DE94015015. Source: OSTI; NTIS; 
GPO Dep. 

Photovoltaic (PV) modules and photovoltaic balance of systems 
equipment are designed, manufactured, and marketed internation- 
ally. Each country or group Of countries has a set of electrical 
safety codes, either in place or evolving, that guide and regulate 
the design and installation of PV power systems. A basic difference 
in these codes is that some require hard (low-resistance) ground- 
ing (the United States and Canada) and others opt for an 
essentially ungrounded system (Europe and Japan). The significant 
design and safety issues that exist between the two grounding 
concepts affect the international PV industry’s ability to economi- 
cally and effectively design and market safe, reliable, and durable 
PV systems in the global market place. This paper will analyze the 
technical and safety benefits, penalties, and costs of both 
grounded arid ungrounded PV systems. The existing grounding 
practice in several typical countries will be addressed. 


32951 (SAND—94-1775C) Trimode Power Converter opti- 
mizes PV, diesel and battery energy sources. O'Sullivan, G. 
(Abacus Controls, Inc., Somerville, NJ (United States)); Bonn, R.; 
Bower, W. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-941203— 
6: 1. world conference on photovoltaic energy conversion, 
Waikoloa, HI (United States), 5-9 Dec 1994). Order Number 
DE94015014. Source: OSTI; NTIS; GPO Dep. 

Conservatively, there are 100,000 localities in the world waiting 
for the benefits that electricity can provide, and many of these are 
in climates where sunshine is plentiful. With these locations in 
mind a prototype 30 kW hybrid system has been assembled at 
Sandia to prove the reliability and economics of photovoltaic, diesel 
and battery energy sources managed by an autonomous power 
converter. In the Trimode Power Converter the same power parts, 
four IGBT’s with an isolation transformer and filter components, 
serve as rectifier and charger to charge the battery from the diesel; 
as a stand-alone inverter to convert PV and battery energy to AC; 
and, as a parallel inverter with the diesel-generator to accommo- 
date loads larger than the rating of the diesel. Whenever the diesel 
is supplying the load, an algorithm assures that the diesel is run- 
ning at maximum efficiency by regulating the battery charger 
operating point. Given the profile of anticipated solar energy, the 
cost of transporting diesel fuel to a remote location and a five year 
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projection of load demand, a method to size the PV array, battery 
and diesel for least cost is developed. 
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32952 (PNL-SA-24678) Vacuum deposited polymer/silver 
reflector material. Affinito, J.; Martin, P.; Gross, M.; Bennett, W. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1994. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940723—27: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94018729. 
Source: OSTI; NTIS; GPO Dep. 

Weatherable, low cost, front surface, solar reflectors on flexible 
substrates would be highly desirable for lamination to solar concen- 
trator panels. The method to be described in this paper may permit 
such reflector material to be fabricated for less than 50 cents per 
square foot. Vacuum deposited Polymer/Silver/Polymer reflectors 
and Fabry-Perot interference filters were fabricated in a vacuum 
web coating operation on polyester substrates. Reflectivities were 
measured in the wavelength range from .4 um to 8 um. It is 
hoped that a low cost substrate can be used with the substrate 
laminated to the concentrator and the weatherable acrylic polymer 
coating facing the sun. This technique should be capable of depo- 
sition line speeds approaching 1500 linear feet/minute. Central to 
this technique is a new vacuum deposition process for the high 
rate deposition of polymer films. This polymer process involves the 
flash evaporation of an acrylic monomer onto a moving substrate. 
The monomer is subsequently cured by an electron beam or ultra- 
violet light. This high speed polymer film deposition process has 
been named the PML process - for Polymer Multi-Layer. 


1408 Ocean Energy Systems 


32953 (ANL/ES/PP-73762) Seawater test results of 
open-cycle ocean thermal energy conversion (OC-OTEC) com- 
ponents. Zangrando, F. (National Renewable Energy Lab., 
Golden, CO (United States)); Bharathan, D.; Link, H.; Panchal, 
C.B. Argonne National Lab., IL (United States). [1994]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94019254. Source: OSTI; 
NTIS; GPO Dep. 

Key components of open-cycle ocean thermal energy conversion 
systems-the flash evaporator, mist eliminator, passive predeaera- 
tor, two surface condenser stages, and two direct-contact 
condenser stages—have been tested using seawater. These com- 
ponents operate at lower steam pressures and higher inlet 
noncondensable gas concentrations than do conventional power 
plant heat exchangers. The rate of heat exchanged between the 
evaporator and the condenser is on the order of 1.25MW-thermal, 
requiring a warm seawater flow of about 0.1 m/s; the cold seawa- 
ter flow is on the order of half the warm water flow. In addition to 
characterizing the performance of the various components, the sys- 
tem has produced potable water from condensation of the steam 
produced in the evaporator. The information obtained in these tests 
is being used to design a larger scale experiment in which net 
power production is expected to be demonstrate for the first time 
using OC-OTEC technology. 


1409 Solar Thermal Utilization 
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32954 (DTH-LV-92-40) Technology simulation set: Multi- 
layered glazing: A part of an IEA working document. IEA Task 
13 "Advanced solar low-energy buildings”. Wittchen, K.B. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Aut 1992. 53p. Contract ENS-1213/91-0007. Order 
Number DE95700159. Source: OSTI; NTIS. 

EFP-91. 

This report gives an overview and some hints about the possibili- 
ties for simulating multi-layered glazing systems in _ building 
simulation programs. The thermal and optical processes taking part 





in the energy transport through a window are discussed in sepa- 
rate sections in this report. Most programs calculate the losses 
through a window in a routine differing from the routine calculating 
the gains through a window as these are two completely different 
physical processes that describe the two types of energy transport. 
The part of the window-model dealing with gains from transmitted 
solar energy is the one which is subject to the largest uncertainties 
in the simple routines which most programs use. Therefore, this 
problem is given the major emphasis in this report. The work is 
meant as a support to the IEA task XIill "Advanced Solar Low- 
Energy Buildings” for simulating advanced and innovative energy 
conservation features in future buildings. (au) 


32955 (DTU-LV-—94-18) Solar radiation measurement facil- 
ity. Lund, H. Danmarks Tekniske Univ., Lyngby (Denmark). Lab. for 
Varmeisolering. Jun 1994. 26p. (In Danish). Contract EM-1213/88- 
14. Order Number DE95700171. Source: OSTI; NTIS. 

EFP-88. 

A measurement facility for climate parameters especially for 
active and passive solar heating systems has been built and oper- 
ated since April 1989. Data has been produced which has made 
possible the creation of methods for generation of short period val- 
ues for instance 5 min. values, of direct radiation from existing 
datasets with hourly values. Measurement of global radiation and 
direct radiation, with a pyrheliometer on a solar tracker, gives a 
good distribution direct-diffuse, better than measurement of global 
and diffuse, with a shadow ring, demands however much mainte- 
nance to achieve good stability and accuracy. Measured data have 
been supplied from other experiments inside and outside the labo- 
ratory. The system has been used for instrument calibration, and 
an indoor calibration facility for pyranometers has been built. Data 
are stored as 2-minute values and 30 minute values for more than 
4 years. They are available on diskettes. Datasets with integrated 
hourly and half-hourly data have been produced, and some of 
them screened and error-corrected. (au) 


32956 (DTU-LV-94-21) Solar heat storage systems: Basis 
for decision-making related to further development. Boye- 
Hansen, L. Danmarks Tekniske Univ., Lyngby (Denmark). Lab. for 
Varmeisolering. Jul 1994. 26p. (In Danish). Contract ENS-51181- 
94.0047. Order Number DE95700173. Source: OSTI; NTIS. 

The aim was to survey which types of solar heating systems 
have been installed in Denmark during the last two years and 
which types may be the most used in the near future. The survey 
was based on telephone interviews with 320 families which have 
acquired solar heating systems during 1993 or 1994. It was discov- 
ered to what extent existing hot water containers were, or could 
have been, used as a part of the solar heating systems’ thermal 
storage facility and also which kind of energy system was em- 
ployed by most houses where solar heating systems had been 
established. Results of the survey are also presented in the form of 
graphs. It was found that 2 thirds of the systems were for solar wa- 
ter heating only and the remaining one third were combined water 
and space heating systems. Most of the solar heating facilities 
were installed in househokds with energy supply systems that were 
more than 10 years old. In 90% of the households new hot water 
storage facilities were installed. Other details are given. (AB) 
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32957 (DOE/EIA-0174(93)) Solar collector manufacturing 
activity 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 15 Aug 1994. 82p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94017340. Source: 
OSTI; NTIS; GPO Dep. 

The report presents national and State-level data on the U.S. 
solar thermal collector and photovoltaic cell and module manufac- 
turing industry. 
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1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 35067 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 32245, 32250, 32253, 32254, 32255, 
32256, 32257, 32258, 32261, 32262, 32263, 32264, 32265, 32266, 
32267, 32268, 32269, 32270, 32277, 32278, 32279, 32287, 32289, 
32346 
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32958 (LA-UR-94-1934) How to achieve a four-fold produc- 
tivity increase at Fenton Hill. Brown, D.W. Los Alamos National 
Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941043—-1: Annual meeting of the Geothermal Resources 
Council, Salt Lake City, UT (United States), 3-5 Oct 1994). Order 
Number DE94014444. Source: OSTI; NTIS; GPO Dep. 

The most direct way to increase the productivity of the Fenton 
Hill HDR reservoir is by drilling a second production well to access 
the presently unavailable deeper southern portion of the reservoir. 
This second well, with no other operational changes, should ap- 
proximately double the reservoir productivity. However, by also 
allowing a significant increase in the injection pressure level with- 
out inducing renewed reservoir growth, this second production well 
would indirectly provide an additional factor of 2 increase in reser- 
voir productivity. Essentially, this second production well to the 
south of the existing injection well would establish a pressure sink 
in this previously static portion of the reservoir, precluding reservoir 
extension in this region for even higher levels of injection pressure. 
In this way, the ambient pressure level of the reservoir could be 
significantly increased, further dilating the joint network comprising 
the active reservoir flow system and thereby reducing the overall 
impedance to flow across the reservoir. If the augmented produc- 
tivity of the present HDR reservoir as a consequence of pressure 
cycling in May of 1993 is used as the base case, the anticipated 
thermal power production from a 3-well system at Fenton Hill 
would be about 20 MW, at a combined production flow rate of 340 
gpm and at a production temperature of 204°C (400°F). 


1520 Geothermal Data and Theory 


32959 
rides in aqueous systems to high temperatures: Application to 
the Geysers geothermal field. Simonson, J.M.; Palmer, D.A. Oak 
Ridge National Lab., TN (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States);Electric Power Research 


(CONF-941043-5) Vapor-liquid equilibrium of chlo- 


Inst., Palo Alto, CA (United States). DOE Contract AC05- 
840R21400. From Annual meeting of the Geothermal Resources 
Council; Salt Lake City, UT (United States); 3-5 Oct 1994. Order 
Number DE94017854. Source: OSTI; NTIS; GPO Dep. 
Measurements have been made of the partitioning of chlorides 
including HCI, NaCl, NH4Cl, MgClz, and CaCl. over wide ranges of 
solution ionic strength at temperatures to 350°C. Thermodynamic 
distribution constants Kp have been determined from analyses of 
the concentrations of species in the coexisting phases using 
activity coefficients available or estimated from published measure- 
ments. These results indicate that it is unlikely that HCl, the single 
most volatile chloride species at all temperatures considered, is 
solely responsible for all chloride found in the vapor phase due to 
the low solution pH required to give the observed levels in steam. 
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Noting that sodium is not found in appreciable levels in steam from 
the high-temperature reservoir in the northwest Geysers and that 
ammonia is present in significant amounts as a noncondensible 
gas, it is shown that a slightly acidic ammonium chloride brine is 
capable of producing steam having some of the characteristics ob- 
served in produced steam from the northwest Geysers. 


17 WIND ENERGY 


32960 (NUTEK-B-94-2) IEA wind energy. Annual report 
1993. Pershagen, B. (ed.). Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden). 1994. 
137p. Order Number DE95700277. Source: OSTI; NTIS. 

The report reviews the progress during 1993 in the Agreement 
for Cooperation in the Research and Development of Wind Turbine 
Systems (IEA R and D Wind), set up in 1977 under the auspices 
of the International Energy Agency (IEA). The purpose of IEA R 
and D Wind is to carry out cooperative research, development and 
demonstration projects in wind energy. Since 1991, the activity 
also includes the exchange of information on the planning and 
execution of national programmes for the design, construction, op- 
eration and evaluation of large-scale wind systems having a rated 
power of approximately 1 MW or more. 27 figs., 22 tabs 


32961 (NUTEK-VIND—94-5) Influence of atmospheric stabil- 
ity on wind turbine wakes. Magnusson, M. (Uppsala Univ. 
(Sweden). Dept. of Meteorology); Smedman, A.S. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1993. 19p. Project NUTEK-506-226. Order 
Number DE95707440. Source: OSTI; NTIS. 

Data from a small wind farm on the island of Gotland in the 
Baltic Sea in Sweden have been used to investigate the structure 
of wakes behind the turbines. Turbulence and wind speed were 
measured at several heights on two towers in the area. The tur- 
bines were placed in such a configuration that the turbine wakes 
could be studied at 4.2 D, 6.1 D and 9.6 D (D= rotor diameter) dur- 
ing different atmospheric stability conditions. Both the velocity 
deficit and ‘the added turbulence’ in the wake have been studied 
as functions of distance from the turbines and for different atmo- 
spheric conditions. The velocity deficit decreases with increasing 
distance from the turbine and the centre line of the wake is some- 
what lifted above hub height. The velocity deficit is also a function 
of the atmospheric stratification with larger values for stable air. 
For stable stratification contour plots also show that the velocity 
deficit is tilted to the right with height. The increased turbulence in 
the wake has been expressed as ‘added turbulence’. At the dis- 
tance 4.2 D separated maxima at the blade tips are clearly seen 
both unstable and stable air. The two maxima disappear more 
rapidly in unstable conditions than in stable because of more effi- 
cient mixing in the wake. At the largest distance 9.6 D, both curves 
(stable and unstable) show a flat maximum in the centre. 


32962 (NUTEK-VIND-94-6) Kite turbulence measurements 
at Aisvik, Sweden, 1991. Daniels, A. (Univ. of Hawaii, Honolulu, 
HI (United States). Dept. of Meteorology). Swedish National Board 
for Industrial and Technical Development (NUTEK), Stockholm 
(Sweden). 1994. 39p. Project NUTEK-506-226. Order Number 
DE95707441. Source: OSTI; NTIS. 

An array of meteorological or Tala kites were flown upwind and 
downwind of 170 kW turbines near a shore line. A nearby tower 
had three hot film anemometers (HFA) and the blades of one tur- 
bine had flap sensors. The non-expanding Keviar string from the 
kite was connected to a strain gauge calibrated to wind speed. 
Direction of the kite string was measured by two orthogonal poten- 
tiometers. Kite wind speeds and positions were collected at 10 Hz. 
The kites saw to two orders of magnitude more large amplitude 
turbulence events than the HFA and the events lasted half as long. 
Because moving in the cross wind plane, the kite will detect signifi- 
cantly more events than even a very fast responding stationary 
anemometer. By moving into the centers of events, the kite will 
register maximum event amplitude and minimum period as op- 
posed to a fixed wind sensor that generally measures further away 
from the center where amplitude of the event is smaller and the 
period longer. Because of this areal coverage, kite turbulence 
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event statistics should correspond those produced by a rotating tur- 
bine blade. In order to test this theory, special rotational five Hz 
time series were constructed in such a way that a blade flap read- 
ing coincided with one of the eight periphery kites. The kite wind 
series thus mimicked the flap of a rotating blade. A similar series 
was also made from the HFA data set. Both spectral analysis and 
RFC analysis showed remarkably similar results between the kite 
and the blade flap both for the number of events as a function of 
event amplitude and event period. Thus, the Tala kite seems the 
optimal instrument in investigating wakes, in assessing turbulence 
and estimating turbine life times at prospective sites. It also pro- 
vides a very promising means to study the very origin, extent and 
nature of turbulence events. 13 refs, 23 figs, 14 tabs 


32963 (NUTEK-VIND-94-8) Integration study of small 
amounts of wind power in the power system. Soeder, L. (Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Electric Power Tech- 
nology). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). Mar 1994. 209p. 
Project NUTEK-506-302. (TRITA-EES—9401). Order Number 
DE95707443. Source: OSTI; NTIS. 

This report is the final report within the project Integration study 
of small amounts of wind power in the power system. The project 
includes a detailed simulation of the operation of a part of the 
Swedish hydro power system. The aim of the simulations is to 
study whether an increased amount of wind power might decrease 
the efficiency of the hydro power system. The simulation model 
uses simulated realistic forecasts of the load and total wind power 
production, and these forecasts are updated each hour. The result 
from the simulation model includes the efficiency of the hydro 
power system measured as how many % of the potential energy in 
the hydro system that is used for electricity production. The first 
project report, Modelling of wind power forecast uncertainty, treated 
methods of how to simulate realistic forecasts of total produced 
wind power. The second project report, Load forecast uncertainty 
impact on hydro power system efficiency, treated the method of 
how to simulate the operation of a hydro power system. The simu- 
lation method included the presence of uncertain forecasts and the 
calculation of the efficiency of the hydro system. Based on this 
project report, two papers have been written and submitted to 
IEEE Summer Meeting 1994. The result from the simulations in the 
project is that Swedish wind power installations of about 2-2.5 
TWh/year do nor affect the efficiency of the Swedish hydro system. 
At wind power levels of about 4-5 TWh/year the installed amount of 
wind power has to be increased with about 1% to compensate for 
the decreased efficiency in the hydro system. At wind power levels 
of about 6.5-7.5 TWh/year the needed compensation is probably 
about 1.2%, but this figure has to be verified with more extended 
simulations. The here presented report does not include effects on 
the losses and limitations in the transmission or distribution system. 
These effects can increase or decrease the value of wind power. 


1704 Economic, Industrial, and Business Aspects 


32964 (INIS-mf-15028) Wind power. Die neue Energiepolitik, 
v. 1. Ministerium fuer Finanzen und Energie des Landes Schleswig- 
Holstein, Kiel (Germany). Aug 1993. 51p. (In German). Order 
Number DE95703443. Source: OSTI; NTIS (US Sales Only); INIS. 

Until the year 2010 approx. 20% of the electric power consump- 
tion of the land Schleswig/Holstein shall be covered by wind power 
plants. In order to save the acceptance among the population the 
installation has to take into account land forms. The broshure gives 
information on the importance and possibilities of wind energy for 
the land Schieswig-Holstein. Further the installation conditions and 
financial incentives are presented. (BWI) 


1705 Environmental Aspects 


32965 (INIS-mf-14334) Environmental noise and noise 
modelling-some aspects in Malaysian development. Leong, 
Mohd Saiman (University Technology of Malaysia, K. Lumpur 
(Malaysia)); Mohd Shafiek bin Hj Yaacob. No corporate text avail- 
able. [1994]. 14p. (CONF-9208131-: 5. Asia Pacific physics 





conference, Kuala Lumpur (Malaysia), 10-15 Aug 1992). Order 
Number DE95600433. Source: OSTI; NTIS (US Sales Only); INIS. 

Environmental noise is of growing concern in Malaysia with the 
increasing awareness of the need for an environmental quality con- 
sistent with improved quality of life. While noise is one of the 
several elements in an Environmental Impact Assessment report, 
the degree of emphasis in the assessment is not as thorough as 
other aspects in the EIA study. The measurements, prediction (if at 
all any), and evaluation tended to be superficial. The paper 
presents a summary of correct noise descriptors and annoyance 
assessment parameters appropriate for the evaluation of environ- 
mental noise. The paper further highlights current inadequacies in 
the Environmental Quality Act for noise pollution, and annoyance 
assessment. Some examples of local noise pollution are 
presented. A discussion on environmental noise modelling is pre- 
sented. Examples illustrating environmental noise modelling for a 
mining operation and a power station are given. It is the authors’ 
recommendation that environmental noise modelling be made 
mandatory in all EIA studies such that a more definitive assess- 
ment could be realised. 


1706 Wind Energy Engineering 


32966 (ETDE/DE-mf-—95703425) Erection of a wind turbine 
Typ WKA 60 with about 1,4 MW rated power of MAN Technolo- 
gie of the Kaiser-Wilhelm-Koog, Dithmarschen: Final report. 
Bartsch, M.; Benndorf, K.; Bouillon, H.; Hauke, P.; Kuettner, H.J.; 
Schmitz, G.; Voelz, E. PreussenElektra Windkraft Schleswig- 
Holstein GmbH, Hannover (Germany). May 1993. 31p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 0328847B. Order 
Number DE95703425. Source: OSTI; NTIS (US Sales Only). 
PreussenElektra Windkraft Schleswig-Holstein GmbH erects on 
the Kaiser-Wilhelm-Koog a wind turbine with a rated power of 1200 


kW. The plant was installed from June 1991 until September 1991 
at site. Following that, it was pur into operation. Some detailed 
problems, especially the arised harmonic interference to the net, 
had slowed down the beginning of the commercial operation. After 
a repair and redesign of the harmonic filter, the commercial opera- 
tion could start on November 20, 1992 by taking over the plant 
from the manufacturer. (orig/BW1) 


32967 (FFAP-A-1017) 2-D wind tunnel test of 15% and 18% 
LN2 airfoils and the 21% FFA-W3-211 airfoil. Bjoerck, A. Aero- 
nautical Research Inst. of Sweden, Bromma (Sweden). 15 Mar 
1994. 76p. Order Number DE95707393. Source: OSTI; NTIS. 

This paper shows the result from 2-D measurements on three 
airfoils. 2-D measurements have been carried out for: (1) a 15% 
thick LM2 airfoil, (2) a 18% thick LM2 airfoil, (8) a 21% thick FFA- 
W3-211 airfoil. The measurements have been carried out in the 
low speed tunnel L2 at FFA. The span of the 2-D models was 1.9 
m and the chord was 0.45 m. The tests were carried out at two 
wind speeds corresponding to chord Reynolds numbers of Re ~ 1 
million and Re ~ 1.7 million. The actual Re during the test is noted 
in the figures as mean Re, which is the mean Re during the spe- 
cific test. The mean during the tests have been closer to Re=1.8E6 
than 1.7E6 but in characterising tests below, all the tests at higher 
Re is referred to as the Re=1.7E6 case. Drag measurements are 
presented as balance, pressure and wake measurements. The 
drag derived from the pressure distribution does not include the 
friction drag and is therefore lower than the balance drag. The bal- 
ance drag includes some interference drag with the tunnel floor 
and ceiling and is therefore higher than the wake drag which is the 
most correct value for the drag. The balance measurements can 
be used for the drag except for the low drag region were the wake 
drag should be used to get a correct value of the drag. Data are in 
general shown both for increasing as well as decreasing angle of 
attack in order to identify regions of flow hysteresis. 72 pages with 
figures. 


32968 (NEI-NO-436) Modeling and robust control of au- 
tonomous hybrid power systems. Uhlen, K. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Jan 1994. 240p. Order 
Number DE95707374. Source: OSTI; NTIS. 
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This thesis summarises a study on dynamic assessment of au- 
tonomous hybrid power systems, with the emphasis on wind-diesel 
systems. The main subjects are modeling, control and dynamic 
system analysis. The Norwegian wind-diesel prototype system is 
used as basis for the controller design. A comprehensive theoreti- 
cal study on model based robust control of this system is 
performed, and some of the results are verified through experi- 
ments. Dynamic models of the main components of wind-diesel 
system are presented. The main objective of the modeling work 
has been to develop component models at an equal level of com- 
plexity, and which are appropriate for controller design and stability 
analysis. The models should also be able to predict power quality 
in terms of grid voltage and frequency variations. A main challenge 
has been to select models that are suitable for analysis of rela- 
tively small autonomous power systems. The main contribution of 
the modeling work is the assembly of component models into a 
flexible simulation tool that enables analysis of various wind-diesel 
system configurations. An important basis for the modular frame- 
work is the novel approach to structuring of the steady state 
electrical model equations. The model framework is flexible, and 
can easily be extended to represent a general electrical network 
topology, and to include other renewable energy sources. Analyses 
of the plant model did not reveal particular difficulties with respect 
to controller design. The main eigenfrequency and resonant peak 
at around 3 Hz, was identified as a main bandwidth limitation. 48 
refs., 112 figs., 12 tabs. 


32969 (NREL/TP-441-7078) Structural effects of unsteady 
aerodynamic forces on horizontal-axis wind turbines. Miller, 
M.S. (Univ. of Colorado, Boulder, CO (United States). BioServe 
Space Technologies); Shipley, D.E. National Renewable Energy 
Lab., Golden, CO (United States). Aug 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. (CONF-9204294-1: AIAA_ Region 5 student 
conference, St. Louis, MO (United States), 8-11 Apr 1992). Order 
Number DE94011863. Source: OSTI; NTIS; GPO Dep. 

Due to its renewable nature and abundant resources, wind 
energy has the potential to fulfill a large portion of this nation’s en- 
ergy needs. The simplest means of utilizing wind energy is through 
the use of downwind, horizontal-axis wind turbines (HAWT) with 
fixed-pitch rotors. This configuration regulates the peak power by 
allowing the rotor blade to aerodynamically stall. The stall point, 
the point of maximum coefficient of lift, is currently predicted using 
data obtained from wind tunnel tests. Unfortunately, these tests do 
not accurately simulate conditions encountered in the field. Flow 
around the tower and nacelle coupled with inflow turbulence and 
rotation of the turbine blades create unpredicted aerodynamic 
forces. Dynamic stall is hypothesized to occur. Such aerodynamic 
loads are transmitted into the rotor and tower causing structural 
resonance that drastically reduces the design lifetime of the wind 
turbine. The current method of alleviating this problem is to struc- 
turally reinforce the tower and blades. However, this adds 
unneeded mass and, therefore, cost to the turbines. A better un- 
derstanding of the aerodynamic forces and the manner in which 
they affect the structure would allow for the design of more cost ef- 
fective and durable wind turbines. Data compiled by the National 
Renewable Energy Laboratory (NREL) for a downwind HAWT with 
constant chord, untwisted, fixed-pitch rotors is analyzed. From 
these data, the actual aerodynamic characteristics of the rotor are 
being portrayed and the potential effects upon the structure can for 
the first time be fully analyzed. Based upon their understanding, 
solutions to the problem of structural resonance are emerging. 


32970 (NREL/TP-441-7079) Error analysis in wind turbine 
field testing. McNiff, B. (McNiff Light Industries, Carlisle, MA 
(United States)); Simms, D. National Renewable Energy Lab., 
Golden, CO (United States). Aug 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-921049-11: Windpower '92, Seattle, WA (United States), 
19-23 Oct 1992). Order Number DE94011864. Source: OSTI; 
NTIS; GPO Dep. 

In wind turbine field testing, one of the most important issues is 
understanding and accounting for data errors. Extended dynamic 
testing of wind turbines requires a thorough uncertainty analysis 
and a regimen of quality assurance steps in order to preserve 
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accuracy. Test objectives need to be identified to determine the ac- 
curacy requirements of any data measurement, collection, and 
analysis process. Frequently, the uncertainty analysis reveals that 
the major sources of error can be allowed for with careful calibra- 
tion and signal drift tracking procedures. This paper offers a basis 
for the discussion and development of a repeatable and accurate 
process to track errors and account for them in data processing. 


32971 (NREL/TP-441-7080) Evidence that aerodynamic ef- 
fects, Including dynamic stall, dictate HAWT structural loads 
and power generation in highly transient time frames. Shipley, 
D.E. (Colorado Univ., Boulder, CO (United States). Dept. of 
Aerospace Engineering Sciences); Miller, M.S.; Robinson, M.C.; 
Luttges, M.W.; Simms, D.A. National Renewable Energy Lab., 
Golden, CO (United States). Aug 1994. 14p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. (CONF-940548-7: American Wind Energy As- 
sociation annual conference and exhibition, Minneapolis, MN 
(United States), 9-13 May 1994). Order Number DE94011865. 
Source: OSTI; NTIS; GPO Dep. 

Aerodynamic data collected from the National Renewable Energy 
Laboratory's Combined Experiment have shown three distinct per- 
formance regimes when the turbine is operated under relatively 
steady flow conditions. Operating at blade angles of attack below 
static stall, excellent agreement is achieved with two-dimensional 
wind tunnel data. Around the static stall angle, the cycle average 
normal force produced is greater than the static test data. Span lo- 
cations near the hub produce extremely large values of normal 
force coefficient, well in excess of the two-dimensional data results. 
These performance regimes have been shown to be a function of 
the three-dimensional flow structure and cycle averaged dynamic 
stall effects. Power generation and root bending moments have 
also been shown to be directly dependent on the inflow wind veloc- 
ity. Aerodynamic data, including episodes of dynamic stall, have 
been correlated on a cycle by cycle basis with the structural and 
power generation characteristics of a horizontal axis wind turbine. 
Instantaneous unsteady forces and resultant power generation 
indicate that peak transient levels can significantly exceed cycle av- 
eraged values. Strong coupling between transient aerodynamic and 
resonant response of the turbine was also observed. These results 
provide some initial insight into the contribution of unsteady aerody- 
namics on undesirable turbine structural response and fatigue life. 


32972 (NREL/TP-441-7107) Wind turbine blade aerodynam- 
ics: The combined experiment. Robinson, M.C. (Colorado Univ., 
Boulder, CO (United States). Dept. of Aerospace Engineering Sci- 
ences); Luttges, M.W.; Miller, M.S.; Shipley, D.E.; Young, T.S. 
National Renewable Energy Lab., Golden, CO (United States). Aug 
1994. 10p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. (CONF-930726-8: Windpower 
93, San Francisco, CA (United States), 12-16 Jul 1993). Order 
Number DE94011866. Source: OSTI; NTIS; GPO Dep. 

Data obtained from the National Renewable Energy Laboratory 
site test of a wind turbine (The Combined Experiment) was ana- 
lyzed specifically to capture information regarding the aerodynamic 
loading experienced by such machines. The analysis showed that 
inflow conditions were extremely variable and that these inflows 
yielded three different operational regimes. Each regime produces 
very different aerodynamic loading conditions that must be toler- 
ated by the turbine. The two conditions not predicted from wind 
tunnel data are being subjected to further analyses to provide new 
guidelines for both designers and operators. 


32973 (NREL/TP-441-7108) Wind turbine blade aerody- 
namics: The analysis of field test data. Luttges, M.W. (Colorado 
Univ., Boulder, CO (United States). Dept. of Aerospace Engineer- 
ing Sciences); Miller, M.S.; Robinson, M.C.; Shipley, D.E.; Young, 
T.S. National Renewable Energy Lab., Golden, CO (United States). 
Aug 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. (CONF-940113-11: 13. 
Energy-sources technology conference and exhibition (ETCE) on 
wind energy, New Orleans, LA (United States), 23-26 Jan 1994). 
Order Number DE94011867. Source: OSTI; NTIS; GPO Dep. 

Data obtained from the National Renewable Energy Laboratory 
site test of a wind turbine (The Combined Experiment) was ana- 
lyzed specifically to capture information regarding the aerodynamic 
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loading experienced by the machine rotor blades. The inflow condi- 
tions were shown to be extremely variable. These inflows yielded 
three different operational regimes about the blades. Each regime 
produced very different aerodynamic loading conditions. Two of 
these regimes could not have been readily predicted from wind 
tunnel data. These conditions are being subjected to further analy- 
ses to provide new guidelines for both designers and operators. 
The roles of unsteady aerodynamics effects are highlighted since 
periods of dynamic stall were shown to be associated with brief 
episodes of high aerodynamic forces. 


32974 (NREL/TP-442-4740) Advanced wind turbine design 
studies: Advanced conceptual study: Final report. Hughes, P. 
(Atlantic Orient Corp., Norwich, VT (United States)); Sherwin, R. 
National Renewable Energy Lab., Golden, CO (United States); At- 
lantic Orient Corp., Norwich, VT (United States). Aug 1994. 246p. 
DOE Contract AC36-83CH10093. Order Number DE93000031. 
Source: OSTI; NTIS; GPO Dep. 

In conjunction with the US Department of Energy and the Na- 
tional Renewable Energy Laboratory's Advanced Wind Turbine 
Program, the Atlantic Orient Corporation developed preliminary de- 
signs for the next generation of wind turbines. These 50 kW and 
350 kW turbines are based upon the concept of simplicity. By ad- 
hering to a design philosophy that emphasizes simplicity, we 
project that these turbines will produce energy at extremely 
competitive rates which will unlock the potential of wind energy do- 
mestically and internationally. The program consisted of three 
distinct phases. First, we evaluated the operational history of the 
Enertech 44 series wind turbines. As a result of this evaluation, we 
developed, in the second phase, a preliminary design for a new 50 
kW turbine for the near-term market. In the third phase, we took a 
clean-sheet-of-paper approach to designing a 350 kW turbine 
focused on the mid-1990s utility market that incorporated past ex- 
perience and advanced technology. 


32975 (NUTEK-VIND—94-3) LQG control of variable speed 
wind turbines in the stall region. Ekelund, T. (Chalmers Univ. of 
Technology, Goeteborg (Sweden). School of Electrical and Com- 
puter Engineering). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). Dec 1993. 
45p. Project NUTEK-506-258. (CTH-RT-R-93-16). Order Number 
DE95707439. Source: OSTI; NTIS. 

This report investigates the minimal variations that can be 
achieved using a linear quadratic (LQ) controller while maintaining 
rated power in a stalled variable speed fixed pitch wind turbine. 
Analytic results can be derived with a very simple second order 
model. These results are confirmed by numerical analysis of higher 
order models with state estimation based on generator speed mea- 
surement. The characteristics derived from linear models have 
been verified through simulation using non-linear models. The con- 
troller is stability robust to parameter changes and significantly 
better than a traditional Pl-controller at high wind speeds. 20 figs 


32976 (NUTEK-VIND-94-7) Fundamental dynamics and 
compensation of wind turbine/generator. Schmidtbauer, B. 
(Chalmers Univ. of Technology, Goeteborg (Sweden). School of 
Electrical and Computer Engineering). Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Feb 1994. 25p. (In Swedish). Project NUTEK-506-258. 
(CTH-RT-R-94-2). Order Number DE95707442. Source: OSTI; 
NTIS. 

For a wind turbine and a generator connected through a compli- 
ant axis (transmission) the fundamental dynamic characteristics are 
investigated. For generators of the asynchronous type it is shown 
how improved dynamic properties (increased damping) is achieved 
using torque feedback compensation, including recommended val- 
ues of design parameters. For synchronous type generators (load 
torque independent of speed) it is illustrated how similar effects are 
accomplished using generator speed feedback. 14 figs 


32977 (NUTEK-VIND—94-9) Control of variable speed wind 
turbines in a broad range of wind speeds. Ekelund, T. 
(Chalmers Univ. of Technology, Goeteborg (Sweden). School of 
Electrical and Computer Engineering). Swedish National Board for 





Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Mar 1994. 100p. Project NUTEK-506-258. (CTH-ED—172-L). 
Order Number DE95707444. Source: OSTI; NTIS. 

This thesis analysis the control of variable speed, fixed pitch wind 
turbines. The basic trade-off between permissible load variations in 
the drive train and delivering the desired power is investigated us- 
ing Linear Quadratic (LQ) control concepts. With a very simple 
second order linear model analytic results can be derived. These 
are compared with the numerical results of higher order linear and 
non-linear models where a stationary Kalman filter is included to 
estimate the state vector from measurements of generator speed. 
Since desired power has a different definition above and below the 
rated power of the generator, the control scheme is divided into 
two regions where the criterion of the LQ controller is changed. In 
order to switch smoothly between the two modes, a third intermedi- 
ate mode of constant speed is included. 33 refs, 47 figs 


32978 (NUTEK-VIND—94-10) A wind tunnel test of stall reg- 
ulation by blowing air through the leading edge. Paulson, B. 
(The Aereonautical Research Institute of Sweden (FFA), Bromma 
(Sweden)). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). [1994]. 183p. Project 
NUTEK-506-266. (FFA-TN-94-04). Order Number DE95707445. 
Source: OSTI; NTIS. 

The stall of an aircraft is often asymmetrical left to right. By trig- 
ging stall on a non-stalled wing it could be possible to realize a 
symmetrization of the stall. In wind power turbines stall is used for 
regulation of the maximum power of the turbine at high wind 
speeds. Therefore it is desirable to be able to control the stalling 
properties. A wing profile has been tested with the purpose of in- 
vestigating if it is possible, in an easy manner, to trigger/develop 
stall, or at a given angle of attack, decrease C, and decrease nose 
suction. The wing profile was tested in two-dimensional wind tunnel 
tests. The nose of the wing profile was perforated at the leading 
edge with a row of holes. The purpose of the tests was to investi- 
gate if it was possible to trigger/develop stall by blowing out air 
through the holes in the leading edge. The dynamic pressure of 
the wind tunnel free stream would principally be enough to give the 
desired results. After a modification of the laboratory equipment it 
was found that the stall clearly could be affected and regulated by 
compressor blowing air through the holes in the leading edge. The 
wing profile was asymmetric and tests between a=-30 degrees and 
a=+30 degrees gave information about two different types of ge- 
ometries near the wing leading edge. 8 refs, 28 figs, 5 appendices. 


32979 (PNL-SA-24143) A proposed wind measurement 
and analysis approach for evaluating a prospective wind plant 
site. Wendell, L.L.; Barnard, J.C.; Morris, V.R. Pacific Northwest 
Lab., Richland, WA (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-940548-8: American Wind Energy Association 
annual conference and exhibition, Minneapolis, MN (United States), 
9-13 May 1994). Order Number DE94019187. Source: OSTI; 
NTIS; GPO Dep. 

On the basis of research results, cooperative efforts with wind 
energy developers, and work with meteorological consultants, Pa- 
cific Northwest Laboratory (PNL) has proposed an approach for 
performing wind measurement assessments for prospective wind 
plant sites. The primary goal of this approach is to effectively bal- 
ance comprehensiveness with expense. The approach begins with 
the acquisition of high-resolution digital terrain data for the site. 
These data are used in computational and visual analyses to de- 
termine the best locations for a reference tower and several 
satellite towers used for wind measurements. The reference tower 
has wind sensors at three levels: 20, 30, and 40 m. The satellite 
towers have one sensor at 30 m. The sensors measure the vertical 
wind speed as well as the horizontal speed and direction. The 
sampling rate must be at least 4 times per second. The data acqui- 
sition system keeps track of turbulence statistics that are saved at 
intervals from ten minutes to one hour. Statistics for the 30-m level 
at the satellite towers, as well as the reference tower, provide the 
mean and variance of the total speed and covariances of the com- 
ponent speeds. The data base produced by this approach over 
1-2 years should be valuable for both routine and in-depth analy- 
ses. This approach takes advantage of some recent technological 
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developments. It is not being proposed as a standard at this time, 
but as a tool to be refined with experience. 


32980 (RISO-R-766-EN) Cups, props and vanes. Kris- 
tensen, L. Risoe National Lab., Roskilde (Denmark). Meteorology 
and Wind Energy. Aug 1994. 36p. Order Number DE95700164. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

We discuss the dynamics of the cup anemometer, the propeller 
anemometer and the wind vane. The phenomenological model! by 
Kristensen (1993) is modified to describe the motion of the 
propeller anemometer. We use the well-known second-order differ- 
ential equation describing the motion of the wind vane to study the 
properties of the vane itself and the vane in combination with a cup 
and a vane. It is argued that even the simplest question about how 
to record the signal from a cup anemometer has an ambiguous an- 
swer and can lead to a, not necessarily small, systematic error in 
the measured mean wind speed. We show how it is possible to 
measure the entire wind direction variance by utilizing the fact that 
an underdamped vane by ‘overshooting’ may compensate for the 
high-frequency variance loss if the damping coefficient is about 0.4. 
Finally we discuss possible sources of bias on the measured 
mean-wind speed when using a propelier-vane anemometer. It 
turns out that this anemometer has the same type biases from the 
lateral and vertical wind fluctuations as has the cup anemometer. 
In addition there are bias contributions from misalignment between 
the mean wind and the propeller axis and from the translatory mo- 
tion of the propeller itself with respect to the vertical wind-vane 
axis. (au) (1 tab., 16 ills., 15 refs.) 


32981 (SAND—93-1380) The application of non-destructive 
techniques to the testing of a wind turbine blade. Sutherland, 
H. (Sandia National Labs., Albuquerque, NM (United States)); 
Beattie, A.; Hansche, B.; Musial, W.; Allread, J.; Johnson, J.; Sum- 
mers, M. Sandia National Labs., Albuquerque, NM (United States). 
Jun 1994. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95000323. Source: OSTI; NTIS; GPO Dep. 

NonDestructive Testing (NDT), also called NonDestructive Evalu- 
ation (NDE), is commonly used to monitor structures before, 
during, and after testing. This paper reports on the use of two NDT 
techniques to monitor the behavior of a typical wind turbine blade 
during a quasi-static test-to-failure. The two NDT techniques used 
were acoustic emission and coherent optical. The former monitors 
the acoustic energy produced by the blade as it is loaded. The lat- 
ter uses electron shearography to measure the differences in 
surface displacements between two load states. Typical results are 
presented to demonstrate the ability of these two techniques to lo- 
cate and monitor both high damage regions and flaws in the blade 
structure. Furthermore, this experiment highlights the limitations in 
the techniques that must be addressed before one or both can be 
transferred, with a high probability of success, to the inspection 
and monitoring of turbine blades during the manufacturing process 
and under normal operating conditions. 
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Refer also to citation(s) 32066, 32085, 32161, 32205, 32206, 
32207, 32210, 32212, 32213, 32221, 32888, 32894, 32895, 32968, 
33627, 33633 


32982 (AAA-LIEKKI-L94-1-Pt.2, pp. 657-666) Hot gas clean- 
ing development for intermediate temperatures application to 
gasification combined cycle processes. Nieminen, M. (VTT En- 
ergy, Espoo (Finland). Conversion and Combustion Technology); 
Kangasmaa, K.; Staahlberg, P.; Kurkela, E. Aabo Akademi, Turku 
(Finland). Combustion Chemistry Research Group. 1994. KTM- 
LIEKKI2-405. In LIEKK/ 2 - Annual Review 1994: Project reports. 
468p. Order Number DE95700247. Source: OSTI; NTIS. 

The interaction between the hot fuel gas filtration materials and 
gas impurities can cause serious technical difficulties in long term 
use. The effects of the potential harmful impurities, particularly tars, 
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alkali metals and corrosive gas compounds, are studied using the 
bench scale Filter Testing Facility (FTF) of VTT. Behaviour of tars 
in coal gasification is studied using the PDU-scale pressurised 
fluidized-bed gasification test facilities of VTT. The project is part of 
the JOULE II Programme of the European Union. 


32983 (AAA-LIEKKI-L94-1-Pt.2, pp. 711-716) Integrated hot 
fuel gas cleaning for advanced gasification combined cycle 
processes. Nieminen, M (VTT Energy, Espoo (Finland). Conver- 
sion and Combustion Technology); Kangasmaa, K.; Staahlberg, P.; 
Kurkela, E. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1994. KTM-LIEKKI2-410. In LIEKKI 2 - Annual 
Review 1994: Project reports. 468p. Order Number DE95700247. 
Source: OSTI; NTIS. 

The fate of halogens in pressurised fluidized-bed gasification and 
hot gas filtration is determined. Potential halogen removal sorbents, 
Suitable for integrated hot gas cleaning, are screened and some 
selected sorbents are tested in bench scale. Finally, halogen re- 
moval results are verified using the PDU-scale pressurised 
fluidized-bed gasification and integrated hot gas cleaning facilities 
of VTT. The project is part of the JOULE II Extension programme 
of the European Union. 


32984 (AAA-LIEKKI-L94-1-Pt.2, pp. 723-724) Feasibility 
study on a new power plant concept. Ruottu, S. (Einco Oy, 
Karhula (Finland)); Halme, A. Aabo Akademi, Turku (Finland). 
Combustion Chemistry Research Group. 1994. KTM-LIEKKI2-Y12. 
In LIEKKI 2 - Annual Review 1994: Project reports. 468p. Order 
Number DE95700247. Source: OSTI; NTIS. 

This study deals with a new power plant concept which utilizes 
so called Regenerative CFB Technology (RCFBT) developed by 
EINCO OY for advanced gas treatment and heat recovery applica- 
tions. According to the concept, electricity is produced in a gas 
turbine without taking dust and vapor loaded flue gases of combus- 
tion into the gas turbine. Instead, heat is generated from solid fuels 
under atmospheric pressure and transferred to the working media 
of the gas turbine regeneratively in such a manner that the gas tur- 
bine operates with totally clean media. Feasibility of the concept 
was examined by performing process simulations and by designing 
a small scale power plant. The process calculation for 1 kg/s (ds) 
wood with 45 % humidity shows that with the new concept, it is 
possible to produce 4.7 MW electricity which corresponds to 28 % 
efficiency calculated from the fuel (LHV) input. This value is some 
4 %-units higher than with typical conventional small scale steam 
cycle power plants. Total plant efficiency of the new concept was in 
the calculated case 82 % being some 6 %-units lower than in the 
reference plant. The reason for this was the loss in warm exhaust 
air from gas turbine, which remained unutilized in the case consid- 
ered. Calculation of capital cost indicates that in small scale 
electricity production the new concept is competitive when compari- 
son is made to conventional steam cycle plants. Major savings of 
the new concept are due to lack of water/steam system. On the 
other hand additional investments are required for a gas turbine 
and a RCFBT unit. When comparison is made to combined cycle 
concepts involving pressurized combustion, the RCFBT concept 
seems to offer an interesting alternative in respect to the most diffi- 


cult problem until now, namely cleaning of particles and vapors 
loaded hot gases. 


32985 (AAA-LIEKKI-L94-1-Pt.2, pp. 1029-1039) Co- 
combustion of used packaging. Frankenhaeuser, M. (Neste 
Chemicals, Porvoo (Finland)); Manninen, H.; Peltola, K.; Hiltunen, 
M. Aabo Akademi, Turku (Finland). Combustion Chemistry Re- 
search Group. 1994. KTM-LIEKKI2-Y22. in LIEKK/ 2 - Annual 
Review 1994: Project reports. 468p. Order Number DES5700247. 
Source: OSTI; NTIS. 

The results of previous co-combustion tests for used packaging 
in combination with peat and coal have shown that used packaging 
is a useful fuel with low emissions. These tests revealed a need for 
more information about the use of refuse-derived fuel (RDF) over 
the long-term and about RDF's influence on boiler corrosion. RDF 
is currently being combusted for a one-year period in a 65 MW 
CFB boiler with peat, coal and wood. Combustion data and the 
corrosion behaviour of the boiler will be analyzed during this pe- 


riod. Flue gas and solid emissions will be analyzed during two 
measuring periods. 
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32986 (BNL-60373) Condensing economizers for small 
coal-fired equipment. Butcher, T.A.; Litzke, W. Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940780—7: 10. annual coal preparation, 
utilization and environmental control contractors conference, Pitts- 
burgh, PA (United States), 18-21 Jul 1994). Order Number 
DE95000596. Source: OSTI; NTIS; GPO Dep. 

Condensing economizers can be used to increase the thermal 
efficiency of boilers and furnaces. This study focuses on evaluating 
indirect contact economizers as applied to heating equipment burn- 
ing coal-water mixtures although the results can be extended to 
other fuels. In addition to dry gas sensible heat, latent heat is re- 
covered from flue gas water vapor, improving system efficiency 
markedly. In addition to improving thermal efficiency, condensing 
economizers can also capture particulates. In tests to date up to 
98% total removal has been measured. The primary objectives of 
this project are to evaluate the most important mechanisms in- 
volved in particle capture and to enhance capture in practical 
systems. The intent of the work is to contribute to the ongoing pro- 
gram at the Department of Energy/Pittsburgh Energy Technology 
Center in the development of coal-fired combustion equipment. 
These results are expected to be most applicable to smaller scale 
equipment where the low temperature heat from the economizer 
can be used. However, interest in the use of condensing econo- 
mizers for industrial and utility applications is increasing and this 
work certainly is relevant in these sections also. The approach in- 
volves determining thermal efficiency improvement and particulate 
removal efficiency (experimental), and developing models capable 
of predicting system performance under varied operating conditions 
(theoretical). Gas temperature and condensation profiles through 
the economizers have been predicted and overall predicted perfor- 
mance are consistent with test results. Mechanisms for particle 
removal are discussed in this paper and predicted removal efficien- 
cies as a function of particle diameter are presented. 


32987 (DOE/MC/23167-3862) Phase | -system scoping and 
feasibility studies. Westinghouse Electric Corp., Orlando, FL 
(United States). Power Generation Business Unit. Mar 1993. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-86MC23167. Order Number DE94004150. Source: 
OSTI; NTIS; GPO Dep. 

The National Energy Strategy (NES) calls for a balanced pro- 
gram of greater energy efficiency, use of alternative fuels, and the 
environmentally responsible development of all the U.S. energy re- 
sources. Consistent with the NES, a Department of Energy (DOE) 
program has been created to develop Advanced Turbine Systems 
(ATS). The objective of this 10-year program is to develop natural 
gas-fired base load power plants that will have cycle efficiencies 
greater than 60% (LHV), be environmentally superior to current 
technology, and also be cost competitive. 


32988 (DOE/MC/23170-94/C0363) Development and testing 
of low-Btu fuel gas turbine combustors. Bevan, S.; Abuaf, N.; 
Feitelberg, A.S.; Hung, S.L.; Samuels, M.S.; Tolpadi, A.K. General 
Electric Co., Lebanon, PA (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
87MC23170. (CONF-9406131-9: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000595. 
Source: OSTI; NTIS; GPO Dep. 

The integrated gasification combined cycle (IGCC) concept rep- 
resents a highly efficient and environmentally compatible advanced 
coal fueled power generation technology. When IGCC is coupled 
with high temperature desulfurization, or hot gas cleanup (HGCU), 
the efficiency and cost advantage of IGCC is further improved with 
respect to systems based on conventional low temperature gas 
cleanup. Commercialization of the IGCC/HGCU concept requires 
successful development of combustion systems for high tempera- 
ture low Btu fuel in gas turbines. Toward this goal, a turbine 
combustion system simulator has been designed, constructed, and 
fired with high temperature low Btu fuel. Fuel is supplied by a pilot 
scale fixed bed gasifier and hot gas desulfurization system. The 
primary objectives of this project are: (1) demonstration of long 
term operability of the turbine simulator with high temperature low 





Btu fuel; (2) characterization of particulates and other contaminants 
in the fuel as well as deposits in the fuel nozzle, combustor, and 
first stage nozzle; and (3) measurement of NO,, CO, unburned hy- 
drocarbons, trace element, and particulate emissions. 


32989 (DOE/MC/25034-94/C0394) Durability of ceramic fil- 
ters. Alvin, M.A.; Tressler, R.E.; Lippert, T.E.; Diaz, E.S.; Smeltzer, 
E.E. Westinghouse Electric Corp., Pittsburgh, PA (United States). 
Science and Technology Center. [1994]. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25034. (CONF-9406131-48: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000763. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this program are to identify the potential long- 
term thermal/chemical effects that advanced coal-based power 
generating systems have on the stability of porous ceramic filter 
materials, as well as to assess the influence of these effects on fil- 
ter operating performance and life. 


32990 (DOE/MC/29061—3764) Advanced gas turbine sys- 
tems research: Quarterly report, October-December, 1993. 
South Carolina Energy Research and Development Center, Clem- 
son, SC (United States). Jan 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-92MC29061. 
Order Number DE94004134. Source: OSTI; NTIS; GPO Dep. 

This is a report on the technical progress of the advanced gas 
turbine systems research program. The second Request for Pro- 
posals (RFP 94-01) was issued at the end of November. Research 
areas were restricted somewhat compared with the initial RFP, as 
the Industrial Review Board wished to concentrate on the highest 
priority technologies. Performing Members now number 61, with 
another four universities expressing interest in joining. Develop- 
ment of the Materials Technology area of the ATS program is 
proceeding, with resolution expected in early 1994 to support issu- 
ing solicitations by the summer. The first AGTSR workshop has 


been scheduled for late February in Nashville to discuss combus- 
tion modeling. 


32991 (DOE/MC/29264—94/C0393) Co-firing waste materials 
in an advanced pressurized fluidized-bed combustor. Rubow, 
L.N.; DeLallo, M.R.; Zaharchuk, R. Gilbert/Commonweatth, Inc., 
Reading, PA (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC25177. 
(CONF-9406131—51: Coal-fired power systems: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 21- 
23 Jun 1994). Order Number DE95000660. Source: OST; NTIS; 
GPO Dep. 

A study has been undertaken to investigate the technical and 
economic feasibility of co-firing a pressurized fluidized-bed com- 
bustor (PFBC) with coal and municipal or industrial wastes. Focus 
was placed on the production of electricity and the efficient dis- 
posal of wastes for application in a central power station and 
distributed locations. Wastes considered for co-firing include munic- 
ipal solid waste (MSW), municipal sewage sludge, and industrial 
de-inking sludge. issues concerning waste material preparation and 
feed, PFBC operation, plant emissions, and regulations are ad- 
dressed. This paper describes the results of the performance 
evaluation completed as part of this study, and provides recom- 
mendations for further evaluation. 


32992 (DOE/MC/29264-3867) Scaling of pressurized flu- 
idized beds: Quarterly report, April 1994—July 1994. Glicksman, 
L.R.; Farrell, P.A. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Jul 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-92MC29264. Order 
Number DE94012292. Source: OSTI; NTIS; GPO Dep. 

This project has two primary objectives. The first is to verify a 
set of hydrodynamic scaling relationships for commercial pressur- 
ized fluidized bed combustors (PFBC). The second objective is to 
investigate solids mixing in pressurized fluidized beds. 


32993 (DOE/MC/29310—-3840) Wabash River Coal Gasifica- 
tion Repowering Project: Topical report, July 1992—December 
1993. Wabash Coal Gasification Repowering Project Joint Venture, 
Houston, TX (United States). Jan 1994. 36p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29310. Order Number DE94012272. Source: OSTI; NTIS; 
GPO Dep. 

The Wabash River Coal Gasification Repowering Project (WRC- 
GRP, or Wabash Project) is a joint venture of Destec Energy, Inc. 
of Houston, Texas and PSI Energy, Inc. of Plainfield, Indiana, who 
will jointly repower an existing 1950 vintage coal-fired steam gener- 
ating plant with coal gasification combined cycle technology. The 
Project is located in West Terre Haute, Indiana at PSI's existing 
Wabash River Generating Station. The Project will process locally- 
mined Indiana high-sulfur coal to produce 262 megawatts of 
electricity. PSI and Destec are participating in the Department of 
Energy Clean Coal Technology Program to demonstrate coal gasifi- 
cation repowering of an existing generating unit affected by the 
Clean Air Act Amendments. As a Clean Coal Round IV selection, 
the project will demonstrate integration of an existing PSI steam 
turbine generator and auxiliaries, a new combustion turbine genera- 
tor, heat recovery steam generator tandem, and a coal gasification 
facility to achieve improved efficiency, reduced emissions, and re- 
duced installation costs. Upon completion in 1995, the Project will 
not only represent the largest coal gasification combined cycle 
power plant in the United States, but will also emit lower emissions 
than other high sulfur coal-fired power plants and will result in a 
heat rate improvement of approximately 20% over the existing 
plant configuration. As of the end of December 1993, construction 
work is approximately 20% complete for the gasification portion of 
the Project and 25% complete for the power generation portion. 


32994 (DOE/MC/30247-3895) Advanced Turbine Systems 
Program: Conceptual design and product development: Quar- 
terly status report, May—July 1994. Westinghouse Electric Corp., 
Orlando, FL (United States). Power Generation Business Unit. 14 
Sep 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-93MC30247. Order Number 
DE95001134. Source: OSTI; NTIS; GPO Dep. 

The goal of the overall Advanced Turbine Systems (ATS) 
program is to develop and commercialize ultrahigh-efficiency gas- 
turbine-based power systems for utility and industrial applications. 
This contract will complete conceptual design and begin compo- 
nent testing for a utility-scale power system having 60% efficiency. 
Progress reports are presented for the following tasks: selection of 
natural gas-fired advance turbine systems (GFATS); selection of 
coal-fired advanced turbine systems (CFATS); market study; system 
definition and analysis; and design and test of critical components. 


32995 (DOE/METC/C—94/7148) IGCC system studies. Rath, 
L.K. USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9406131-41: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000720. 
Source: OSTI; NTIS; GPO Dep. 

Systems studies are performed on both the currently available, 
but not fully demonstrated, integrated gasification combined-cycle 
(IGCC) technologies and the future technologies. The objective of 
these studies is to support and guide the Morgantown Energy Tech- 
nology Center's METC Strategic Product Planning efforts. Through 
these efforts, the research, development and demonstration needs 
of various alternative gasification and power island components 
can be quantified and factored into the overall planning processes. 


32996 (DOE/METC/C-94/7155) Advanced turbine systems 
program overview. Webb, H.A. USDOE Morgantown Energy 
Technology Center, WV (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-9406131-10: 
Coal-fired power systems: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 21-23 Jun 1994). Order 
Number DE95000588. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy's (DOE) Office of Fossil Energy 
and Office of Energy Efficiency & Renewable Energy are jointly 
supporting a program to develop Advanced Turbine Systems 
(ATS). Demonstrations of commercial prototypes will be completed 
by the year 2000 for both utility- and industrial-scale applications. 
The program is primarily directed toward natural gas utilization, but 
eventual application of the technology to coal-fired systems is not 
overlooked. In major procurements, contractors are required to 
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address (in paper studies though not in testing) the eventual adap- 
tation of their systems to coal firing. Implementation of the program 
is proceeding well. Phase 1 systems studies have been completed, 
and Phase 2 concept development has been underway for about a 
year. Release of solicitation for Phase 3 proposals has been an- 
nounced for July, 1994. This phase of the program will see teams 
led by turbine manufacturers move into full scale testing of critical 
components. Generic research and development has been pro- 
ceeding in parallel with the major development effort. METC has 
started testing in their Advanced Turbine Combustion test facility, 
and Oak Ridge National Laboratory has initiated a materials test 
program. The industry/university consortium established by the 
South Carolina Energy Research and Development Center has 
completed their second round of university awards, with 23 univer- 
sity projects now underway. 


32997 (DOE/PC/90544-T15) Healy clean coal project: 
Technical progress report: Quarterly report number 14, April- 
June 1994. Stone and Webster Engineering Corp., Denver, CO 
(United States). Jul 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-91PC90544. Order Num- 
ber DE95000359. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the HCCP is to demonstrate a new 
power plant design integrating an advanced combustor and heat 
recovery system coupled with both high and low temperature emis- 
sion control processes. Alaskan bituminous and subbituminous 
coals will be the fuels. Emissions of SO2 and NO, from the plant 
will be controlled using a slagging coal combustor with limestone 
injection, in conjunction with a boiler. Further SO2 and particulate 
removal will be accomplished using an Activated Recycle Spray 
Absorber System. Environmental efforts during this quarter concen- 
trated on supporting the Alaska Department of Environmental 
Conservation’s (ADEC) insurance of the Final Prevention of Signifi- 
cant Deterioration (PSD)/Permit to Operate, preparation of 
post-construction Air Quality Monitoring and Visibility Monitoring 
Plans, preparation of a General Wastewater Discharge Permit 
Application for disposal of wastewater from on-site excavations, re- 
view of a PreDraft National Pollutant Discharge Elimination System 
(NPDES) Permit and Fact Sheet and discussions with the Environ- 
mental Protection Agency (EPA) and ADEC on NPDES Permit 
limitations, and preparation of a draft Storm Water Pollution Pre- 
vention Plan for HCCP construction. The final PSD/Permit to 
Operate No. 9431-AA001 and Technical Analysis Report (TAR) 
was issued on May 12, 1994. Finalization of engineering and de- 
sign continued on the boiler, combustors, flue gas desulfurization 
(FGD), and turbine/generator systems and balance of plant. 


32998 (NUTEK-VK-94-6) Combined gas and steam cycles - 
A thermodynamic analysis at full load and part load. 
Mathisson, J.H. (Lund Univ. (Sweden). Dept. of Heat and Power 
Engineering). Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). May 1994. 98p. 
Project NUTEK-566-009. (LUTMDN-TMVK-7015-SE). Order Num- 
ber DE95707446. Source: OSTI; NTIS. 

This report deals with the combined gas and steam cycle. The 
main topics are full load and part load simulations of the combined 
cycle. Special focus has been put upon the simulation of the heat 
recovery steam generator. The author has chosen to examine the 
influence of the gas side pressure drop in the heat recovery steam 
generator on the combined cycle performance, for full load and 
part load simulations. The calculations of the combined cycle in 
this study are based on a model where the inlet gas velocity into 
the heat recovery steam generator is used as a design parameter. 
The importance of the method used in the study is of special inter- 
est at part load operation of the combined cycle. Three different 
gas turbine part load regulation systems are studied, inlet guide 
vane regulation, mass fuel rate regulation and one regulation sys- 
tem where one or several topping gas turbines, of a set of gas 
turbines, are shut down. The simulations of the gas turbine cycle 
are based on a model using entropy calculations. This report 
shows some new equations for a cooled turbine expressed in the 
same terms as an uncooled turbine. Results from different assump- 
tions made on the gas turbine cooling model are shown. The 
radiative part of the heat transfer in the heat recovery steam gen- 
erator is studied. 55 refs, 58 figs, 2 tabs. 
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Refer also to citation(s) 32066, 32154, 32160, 32163, 32169, 
32182, 32208, 32221, 32225, 32880, 32986, 32988, 32989, 32997, 
33386, 34238 


32999 (DOE/ER/80998—94/C0388) High temperature hydro- 
gen sulfide removal with stannic oxide. Karpuk, M.E.; Copeland, 
R.J.; Feinberg, D.; Wickham, D.; Windecker, B.; Yu, J. TDA Re- 
search, Inc., Wheat Ridge, CO (United States). [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-90ER80998. (CONF-9406131-52: Coal-fired power 
systems: advances in I|GCC and PFBC review meeting, Morgan- 
town, WV (United States), 21-23 Jun 1994). Order Number 
DE95000766. Source: OSTI; NTIS; GPO Dep. 

This contract focuses on the development of sorbents and pro- 
cesses for removal of H2S from hot coal gas with the product of 
sorbent regeneration being elemental sulfur. TDA Research's pro- 
cess uses a regenerable tin(IV) oxide-based (SnO2) sorbent as the 
first sorbent and zinc ferrite (or zinc titanate) as a second sorbent. 


33000 (DOE/MC/24257-94/C0389) PFBC dust cake studies. 
Lippert, T.E.; Newby, R.A.; Alvin, M.A.; Bachovchin, D.M.; 
Smeltzer, E.E. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Science and Technology Center. [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
87MC24257. (CONF-9406131-46: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000665. 
Source: OSTI; NTIS; GPO Dep. 

The Westinghouse Electric Corporation, Science and Technology 
Center is developing an Integrated Low Emissions Cleanup (ILEC) 
concept for high-temperature gas cleaning to meet environmental 
standards, as well as to provide economical gas turbine life. The 
ILEC concept simultaneously controls particulate, sulfur, alkali, and 
other contaminants in high-pressure fuel gases, or combustion 
gases, at temperatures up to about 1700 degrees Fahrenheit in 
advanced, coal-fired, power generation systems. The overall objec- 
tive of this program is to demonstrate, at a bench scale, the 
conceptual, technical feasibility of the ILEC concept for multi- 
contaminant control, and to provide test data applicable to the 
design of subsequent field tests. The current program objective is 
to conduct ceramic barrier filter testing under simulated PFBC con- 
ditions to deal with filter cake permeability and pulse cleaning 
issues that have been identified in recent PFBC filter field testing. 


33001 (DOE/MC/26239-94/C0375) Properties of ceramic 
candle filters. Pontius, D.H.; Starrett, H.S. Southern Research 
Inst., Birmingham, AL (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
89MC26239. (CONF-9406131-39: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000656. 
Source: OSTI; NTIS; GPO Dep. 

The objectives of this program have been: (1) the post-test eval- 
uation of candle filters, (2) to measure the material properties of 
current filter materials, destructively and non-destructively, and to 
relate these properties and behaviors to in-service performance, (3) 
to develop an understanding of the material requirements for hot 
gas filter elements, (4) to develop material property goals for filter 
materials, and (5) to establish test matrices and a protocol to eval- 
uate candidate filter materials. 


33002 (DOE/MC/27259-3873) Moving granular-bed filter 
development program option | - Component test facilities tech- 
nical tradeoffs and issues: Topical report. Newby, R.A.; Yang, 
W.C.; Smeltzer, E.E.; Lippert, T.E.; Gasparovic, A.C.; Kittle, W.F.; 
Schneider, G.N.; Fellers, A.W. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Jun 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC27259. 
Order Number DE94012297. Source: OSTI; NTIS; GPO Dep. 
Advanced, coal-based, power plants, such as IGCC and 
Advanced-PFBC, are currently nearing commercial demonstration. 
These power plant technologies require hot gas filtration as part of 
their gas cleaning trains. Ceramic barrier filters are the major filter 





candidates being developed for these hot gas cleaning applica- 
tions. While ceramic barrier filters achieve high levels of particle 
removal, there are concerns for their reliability and operability in 
these applications. An alternative hot gas filtration technology is 
the moving granular bed filter. These systems are at a lower state 
of development than ceramic barrier filters, and the current, moving 
granular-bed filter technologies are relatively large, complex, and 
costly systems in terms of their capital investment, their operating 
and maintenance cost, and their impact on the power plant effi- 
ciency. In addition, their effectiveness as filters is still in question. 
Their apparent attributes, relative to ceramic barrier filter systems, 
result from their much less severe mechanical design and materi- 
als constraints, and the potential for more reliable, failure-free 
particle removal operation. The Westinghouse Science & Technol- 
ogy Center has proposed a novel moving granular-bed filter 
concept, the Standieg Moving Granular-Bed Filter (SMGBF) sys- 
tem, that may overcome the inherent deficiencies of the current 
state-of-the-art moving granular-bed filter technology. The SMGBF 
is a compact unit that uses cocurrent gas-pellet contacting in an 
arrangement that greatly simplifies and enhances the distribution of 
dirty, process gas to the moving bed and allows effective disen- 
gagement of clean gas from the moving bed. 


33003 (DOE/METC/C—94/7140) Granular-bed and ceramic 
candle filter comparison for Advanced Power Systems. Wilson, 
K.B. (Combustion Power Co., Oakland, CA (United States)); Haas, 
J.C.; McDaniel, H.M. USDOE Morgantown Energy Technology 
Center, WV (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-940930-3: 11. annual 
international Pittsburgh coal conference: coal, energy and the envi- 
ronment, Pittsburgh, PA (United States), 12-16 Sep 1994). Order 
Number DES94019095. Source: OSTI; NTIS; GPO Dep. 

Advanced coal-fired power plants require the removal of coal ash 
at high temperature and pressure. Granular-bed and ceramic can- 
die filters can be used for this service. In this study, conceptual 
designs for commercial size applications are produced for each 
type of filter. The filters are incorporated in the design of a Foster 
Wheeler 450 megawatts electric (MWe) second-generation pres- 
surized fluidized-bed (PFB) combustion plant which contains filters 
for a pressurized fluidized-bed combustor and a carbonizer. In a 
second application, the filters are incorporated in the design of a 
100 MWe, Kellogg-Rust-Westinghouse (KRW) air-blown gasifier 
based power plant. The candle filter design is state-of-the-art as 
determined from open literature with an effort to minimize the cost. 
The granular-bed filter design is based on test work performed at 
high temperature and low pressure, on tests performed at New 
York University (NYU) at high pressure and temperature, and on 
new analysis used to simplify the scaleup of the filter and reduce 
overall cost. The conceptual designs of the granular-bed filter and 
the ceramic candle filter are compared for each application in 


terms of capital cost, operating and maintenance costs, and cost of 
electricity (COE). 


33004 (DOE/METC/C-—94/7144) Status of the Morgantown 
Energy Technology Center’s Particulate Cleanup Program — 
enabling technology for advanced coal-based power systems. 
Dennis, R.A. USDOE Morgantown Energy Technology Center, WV 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9406131-43: Coal-fired power sys- 
tems: advances in IGCC and PFBC review meeting, Morgantown, 
WV (United States), 21-23 Jun 1994). Order Number DE95000721. 
Source: OSTI; NTIS; GPO Dep. 

Advanced coal-based power systems, such as integrated gasifi- 
cation and pressurized fluidized-bed combustion, require particulate 
removal at high temperatures and high pressure under adverse 
chemical conditions. To facilitate the development of advanced 
coal-based power systems, then Morgantown Energy Technology 
Center (METC) has assembled a Particulate Cleanup Program, 
which conducts technology demonstration projects and applied re- 
search to address the adverse filtration conditions and filter system 


issues, as well as the future performance demands of these sys- 
tems. 
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33005 (DOE/METC/C-94/7151) Integrated gasification com- 
bined cycle - a view to the future. Schmidt, D.K. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-9406131-38: Coal-fired power systems: advances 
in IGCC and PFBC review meeting, Morgantown, WV (United 
States), 21-23 Jun 1994). Order Number DE95000582. Source: 
OSTI; NTIS; GPO Dep. 

DOE is involved in research, development, and demonstration of 
Integrated Gasification Combined Cycle because of a strong belief 
that it will result in widespread commercialization that will be of 
great benefit to this nation. METC’s long-range vision comprises 
(1) product goals that require improvements to known technical ad- 


vantages, and (2) market goals that are based on expectations of 
market pull. 


33006 (PNL-SA-24346) Bridging the gap: Designing DSM 
programs based on the difference between utility and con- 
sumer economic perspectives. Lee, A.D.; Chin, R.; Onisko, S.A. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940893-12: Summer confer- 
ence on energy efficiency in buildings, Monterey, CA (United 
States), 29 Aug - 3 sep 1994). Order Number DE94018920. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As utilities investigate ways to implement demand-side manage- 
ment (DSM) programs, the differences between customer and 
utility economic perspectives can play an important role in assess- 
ing the economic benefits of the programs. Because utilities 
directly bear the cost of new energy sources, energy-efficiency 
investments that are cost-effective to a utility may not be cost- 
effective to its customers who usually pay average energy prices 
and have different economic parameters. This paper discusses the 
relationship between life-cycle costs and the energy efficiency deci- 
sions of home buyers and utilities. It discusses the key factors in a 
life-cycle cost analysis and how they affect the optimum energy ef- 
ficiency choice. In addition to discount rates, fuel prices, and fuel 
price escalation rates, risk adjustments influence the selection of 
an optimum efficiency level. This paper highlights differences be- 
tween household and utility perspectives and the reasons why a 
gap often exists between the home owner's and utility's optimum 
efficiency choice. A case study of an innovative Pacific Northwest 
manufactured (mobile) home DSM program illustrates the role of 
consumer and utility perspectives. Prior research showed that re- 
gional utilities long-term perspective and economics justified higher 
energy-efficiency investments than most manufactured home buy- 
ers were making. This recent DSM program has addressed both 
market imperfections and basic economic differences between 
consumers and utilities by employing a conservation acquisition ap- 
proach, which had led to a significant market transformation. This 
program has been very successful at closing the gap between the 
economic interests of the home buyer and utility. 
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33007 (IAEA-IWG-NPPCI-94/6) Computerization of opera- 
tion and maintenance for nuclear power plants. Working 
material: Report. Final draft. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. 1994. 195p. Order Number 
DE94636544. Source: OSTI; NTIS (US Sales Only); INIS. 

This report provides a resource for computerization of activities in 
plant operation and maintenance. Experience gained from design 
and implementation of various computer systems around the world 
is described. The material may be useful as a guide to modification 
and upgrading of existing plants as well as design and engineering 
of new plants. It should be particularly of interest to managers and 
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engineers who are engaged in planning, bidding, specifying or 
designing computer systems for operation and maintenance appli- 
cations. The technical document is the result of a series of advisory 
and consultant meetings held by the IAEA in Vienna in 1991 - 
1994. The document was prepared with the participation of experts 
from Canada, France, Germany, Hungary, Japan, Russia, Sweden, 
United Kingdom, and the United States. Refs, figs and tabs. 


33008 (IWG-LMNPP-94/2) International Working Group on 
Life Management of Nuclear Power Plants regular meeting. 
Working material. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Life Management of Nu- 
clear Power Plants. 1994. 436p. (CONF-9402103—: IAEA technical 
committee meeting of International Working Group on Life Manage- 
ment of Nuclear Power Plants, Vienna (Austria), 7-9 Feb 1994). 
Order Number DE95600564. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The aim of this meeting is to review the IWG activities in 1992- 
1993, other relevant activities, national programmes, projects of 
international organizations and provide recommendations of the 
Agency’s activities, forward programmes in this area, priority scope 
and content of publications and meetings to be organized and 
sponsored by the Agency. Refs, figs and tabs. 


33009 (IWG-LMNPP-94/2, pp. 35-78) Progress report on 
the IWG-LMNPP activities 1992-1993. lanko, L. (international 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear Power). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9402103-—: IAEA technical committee meeting of In- 
ternational Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of this report is to provide a description on the past 
and ongoing activities which have been planned and are con- 
ducted within the framework approved at the last |WG meeting. 


33010 (IWG-LMNPP-94/2, pp. 95-120) Research and devel- 
opment programs in Belgium. Berthe, J. (TRACTEBEL, Brussels 
(Belgium)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Life Management of Nuclear Power 
Plants. 1994. (CONF-9402103-—: IAEA technical committee meeting 
of International Working Group on Life Management of Nuclear 
Power Plants, Vienna (Austria), 7-9 Feb 1994). In International 
Working Group on Life Management of Nuclear Power Plants regu- 
lar meeting. Working material. 436p. Order Number DE95600564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Status of research and development programmes on nuclear 
power plant life management in belgium is presented. 


33011 (IWG-LMNPP-94/2, pp. 181-216) Overview on recent 
results of the VTT’s research programme on assuring nuclear 
power plant structural safety. Rintamaa, R. (VTT Manufacturing 
Technology (Finiand)); Aaltonen, P.; Kauppinen, P.; Keinaenen, H.; 
Talja, H.; Valo, M.; Wallin, K.; Toerroenen, K. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF- 
9402103-: IAEA technical committee meeting of International 
Working Group on Life Management of Nuclear Power Plants, Vi- 
enna (Austria), 7-9 Feb 1994). In International Working Group on 
Life Management of Nuclear Power Plants regular meeting. Work- 
ing material. 436p. Order Number DE95600564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An overview of the Finnish national research programme on the 
Nuclear Power Plant Structural Safety, being carried out from 1990 
to 1994, is presented. The focus of this paper is on recent results 
in the areas of experimental and computational fracture mechanics, 
material deterioration due to neutron irradiation, corrosion and wa- 
ter chemistry, nondestructive testing methods and procedures, and 
verification of structural integrity assessment methods by large 
scale component tests. (author). 21 refs, 21 figs, 2 tabs. 


33012 (IWG-LMNPP-94/2, pp. 217-231) A review of some 
activities in France related to life management of nuclear 
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power plant. Petrequin, P. (CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Technologie des Materiaux). Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9402103-: IAEA technical committee meeting of In- 
ternational Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Review of activities in France related to life management of nu- 
clear power plant is presented with the emphasis on properties of 
pressure vessel steels irradiation embrittlement, high dose irradia- 
tion behaviour of internal stainless steels, aging of cast stainless 
steels for primary piping, random fatigue of auxiliary circuits. 


33013 (IWG-LMNPP-—94/2, pp. 233-239) NP issues in the 
Federal Republic of Germany. Kussmaul, K. (Stuttgart Univ. 
(Germany). Staatliche Materialpruefungsanstalt). _ International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Life Management of Nuclear Power Plants. 1994. 
(CONF-9402103-—: IAEA technical committee meeting of Interna- 
tional Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Status of nuclear energy production in Federal Republic of Ger- 
many is presented. Measures to qualify continuing operation of 
nuclear power plants and research activities on reactor materials 
aging studying are described. 


33014 (IWG-LMNPP-94/2, pp. 251-259) Overview of the Ital- 
ian activities in the field of lite management of nuclear power 
plants. Pini, A. (ENEA/DISP, Rome (italy)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF- 
9402103-: IAEA technical committee meeting of International 
Working Group on Life Management of Nuclear Power Plants, Vi- 
enna (Austria), 7-9 Feb 1994). In International Working Group on 
Life Management of Nuclear Power Plants regular meeting. Work- 
ing material. 436p. Order Number DE95600564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Overview of the Italian activities in the field of life management 
of nuclear power plants is presented, including the following is- 
sues: nuclear energy scenario in Italy, study of reactor pressure 
vessel, piping and containment integrity, seismic risk analysis. 


33015 (IWG-LMNPP-94/2, pp. 261-269) Current status on 
lite management and plant aging issues in Japan. Arai, Harumi 
(Japan Power Engineering and Inspection Corp., Tokyo (Japan)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9402103-: IAEA technical committee meeting of In- 
ternational Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Current status on life management and nuclear power plant ag- 
ing in Japan is described with focus on materials testing, steam 
generators replacement, basic policy of periodic safety reviews. 


33016 (IWG-LMNPP-94/2, pp. 271-283) R and D for lifetime 
management of nuclear power plants in Korea. Hong, S.Y. (Ko- 
rea Electric Power Corp. (Korea, Republic of)); Jeong, |.S.; Choi, 
H.J.; Kim, W.C. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Life Management of Nuclear 
Power Plants. 1994. (CONF-9402103—: IAEA technical committee 
meeting of International Working Group on Life Management of 
Nuclear Power Plants, Vienna (Austria), 7-9 Feb 1994). In Interna- 
tional Working Group on Life Management of Nuclear Power Plants 
regular meeting. Working material. 436p. Order Number 
DE95600564. Source: OSTI; NTIS (US Sales Only); INIS. 





The paper reviews the status and research and development 
plan of lifetime management of nuclear power plants in Korea. 1 
fig., 3 tabs. 


33017 (IWG-LMNPP-94/2, pp. 285-323) The main trends of 
work on ageing and lifetime management of NPP. Dragunov, 
Yu. (Opytno-Konstruktorskoe Byuro Gidropress, Podol’sk (Russian 
Federation)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Life Management of Nuclear Power 
Plants. 1994. (CONF-9402103-: IAEA technical committee meeting 
of International Working Group on Life Management of Nuclear 
Power Plants, Vienna (Austria), 7-9 Feb 1994). In International 
Working Group on Life Management of Nuclear Power Plants regu- 
lar meeting. Working material. 436p. Order Number DE95600564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main trends of work on aging and lifetime management of 
nuclear power plants(NPP) in Russia are described including Rus- 
sian research programs on NPP components lifetime assurance, 
technical assistance program for CIS, measures for life extension 
of reactor pressure vessels, steam generator collectors and com- 
ponents for advances reactor plants. Figs and tabs. 


33018 (IWG-LMNPP-—94/2, pp. 325-327) Some Swedish ex- 
periences in the field of nuclear safety. Hedner, G. (Swedish 
Nuclear Power Inspectorate, Stockholm (Sweden)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Life Management of Nuclear Power Plants. 1994. 
(CONF-9402103—: IAEA technical committee meeting of Interna- 
tional Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some experiences in the field of nuclear safety connected with 
incidents at Swedish nuclear power plants are described. 


33019 (IWG-LMNPP-94/2, pp. 329-341) IAEA-IWG on life 
management of nuclear power plants. UK report. Tomkins, B. 
(AEA Technology, Risley (United Kingdom)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF- 
9402103-: IAEA technical committee meeting of International 
Working Group on Life Management of Nuclear Power Plants, Vi- 
enna (Austria), 7-9 Feb 1994). In International Working Group on 
Life Management of Nuclear Power Plants regular meeting. Work- 
ing material. 436p. Order Number DE95600564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

United Kingdom activities in the field of nuclear power plant life- 
time management are presented. Measures to extend the lifetime 
and and research programs in the area are described. 


33020 (IWG-LMNPP-94/2, pp. 343-365) U.S. national report 
on research that relates to life management of nuclear power 
plants. Pugh, C.E. (Oak Ridge National Lab., TN (United States)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9402103—-: IAEA technical committee meeting of In- 
ternational Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). In International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Contents of research works conducted in the USA under the 


NRC sponsorship in the field of nuclear power plants aging is de- 
scribed. 


33021 (IWG-LMNPP-94/2, pp. 367-389) Phase Il of the 
multinational project for fracture analysis of large-scale inter- 
national reference experiments (FALSIRE Il). Bass, B.R. (Oak 
Ridge National Lab., TN (United States)); Pugh, C.E.; Schulz, H.; 
Sievers, J. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Life Management of Nuclear Power 
Plants. 1994. (CONF-9402103-: IAEA technical committee meeting 
of International Working Group on Life Management of Nuclear 
Power Plants, Vienna (Austria), 7-9 Feb 1994). In International 
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Working Group on Life Management of Nuclear Power Plants regu- 
lar meeting. Working material. 436p. Order Number DE95600564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document describes the organization and plan for Phase Il 
fo the Project for Fracture Analysis of Large-Scale International 
Reference Experiments (FALSIRE). The experiments employ a va- 
riety of test specimens, test materials, and loading conditions. The 
primary focus of the experiments was on the behaviour of relatively 
shallow cracks under conditions that relate to pressurized-thermal- 
shock loading in a reactor perssure vessel (RPV); the effects of 
biaxial loading and of cladding on cleavage fracture were separate 
topics of study in two experiments. A summary of each experiment 
is included in this report. Final versions of the problem statements 
will form the basis for FALSIRE Il in which evaluations of the ex- 
periments will be performed by an international group of analysts 
using a variety of structural and fracture mechanis techniques. 7 
refs, 7 figs, 5 tabs. 


33022 (IWG-LMNPP-94/2, pp. 391-447) CEC paper on an 
overview of activities carried out by the WGCS. Guinovart, J. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9402103—: IAEA technical committee meeting of In- 
ternational Working Group on Life Management of Nuclear Power 
Plants, Vienna (Austria), 7-9 Feb 1994). in International Working 
Group on Life Management of Nuclear Power Plants regular meet- 
ing. Working material. 436p. Order Number DE95600564. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper overviews the activities carried out by the WGCS 
(Working Group Codes and Standards). Summary of conclusions, 
established in some reports which were finalized in 1992, are out- 
lined for three sub-groups of activity. Two tables summarize the 
LWR 1992-93 programs are attached. 2 tabs. 
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Refer also to citation(s) 33212, 33280, 33281, 33290, 33297, 
33604, 33851 


33023 (BNL-NUREG-60751) MSIV closure ATWS mitigation 
of SBWR with the standby liquid control system. Khan, H.J.; 
Cheng, Hsiang S.; Rohatgi, U.S. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 8p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-941142-19: American Society of Me- 
chanical Engineers’ winter annual meeting, Chicago, IL (United 
States), 9-11 Nov 1994). Order Number DE94018433. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An Anticipated Transient Without Scram (ATWS) initiated by in- 
advertent closure of the Main Stream Isolation Valve has been 
analyzed using the RAMONA-4B code of Brookhaven Laboratory 
(1994). The Simplified Boiling Water Reactor (SBWR) operating in 
natural circulation is designed with many passive safety features. 
This analysis demonstrates the effectiveness of the heat-removal 
system during an ATWS, followed by shut down of the reactor 
through injection of boron into the reactor core from the Standby 
Liquid Control System (SLCS). 


33024 (DPSTD-AFCT-—77-12-Rev.1) Technical Data Sum- 
mary — Mixed Oxide Fuel Fabrication Facility coprocessing 
case: Revision 1. Howell, J.P.; Rankin, D.T.; Scarbrough, J.D. Du 
Pont de Nemours (E.|.) and Co., Aiken, SC (United States). Savan- 
nah River Lab. Aug 1979. 166p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001 
- ACOS-89SR18035. Order Number DE94019001. Source: OSTI; 
NTIS; GPO Dep. 

This revised Technical Data Summary (TDS) provides basic 
technical data, including product and equipment requirements and 
process description for conceptual design and cost estimate stud- 
ies of a reference facility. The facility will fabricate fuel assemblies 
for light water reactors (LWR) from (U-Pu)O2 feed coproduced from 
spent LWR fuel. The Fuel Fabrication Facility (FFF) will be located 
within an integrated LWR uranium-plutonium reprocessing complex 
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consisting of facilities for fuel storage, reprocessing, conversion, re- 
fabrication, and waste processing. The conceptual design and cost 
estimate of the FFF is part of a general design integration study 
(DIS) to define an optimized system to dispose of spent LWR fuel. 
The reference process for the DIS was changed from separate 
processing of plutonium to coprocessing. In coprocessing, pluto- 
nium from reprocessed spent fuel is not available in a separate 
stream. The main product of coprocessing is a mixture of UO. and 
PuO, that is suitable as feed for the FFF: a separate byproduct of 
uranium is also obtained. In the FFF, the (U-Pu)O. coproduct is 
fabricated into pellets, encapsulated into rods, and assembled into 
bundles for refueling LWRs. The objective of the Technical Data 
Summary (TDS) is to provide the technical data required to design 
a versatile facility capable of manufacturing fuel bundles for refuel- 
ing pressurized water reactors (PWRs) and boiling water reactors 
(BWRs). This facility must be cost effective and must satisfy mate- 
rial safeguards and environmental requirements. 


33025 (ECN-C—93-088) Evaluation of PWR and BWR 
assembly benchmark calculations: Status report of EPRI com- 
putational benchmark results, performed in the framework of 
the Netherlands’ PINK programme (Joint project of ECN, IRI, 
KEMA and GKN). Gruppelaar, H. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Klippel, H.T.; Klooster- 
man, J.L.; Hoogenboom, J.E.; Leege, P.F.A. de. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Nov 
1993. 80p. Order Number DE95708011. Source: OSTI; NTIS; INIS. 

Benchmark results of the Dutch PINK working group on calcula- 
tional benchmarks on single pin cell and multipin assemblies as 
defined by EPRI are presented and evaluated. First a short update 
of methods used by the various institutes involved is given as well 
as an update of the status with respect to previous performed 
pin-cell calculations. Problems detected in previous pin-cell calcula- 
tions are inspected more closely. Detailed discussion of results of 
multipin assembly calculations is given. The assembly consists of 9 
pins in a multicell square lattice in which the central pin is filled dif- 
ferently, i.e. a Gd pin for the BWR assembly and a control rod/ 
guide tube for the PWR assembly. The results for pin cells showed 
a rather good overall agreement between the four participants al- 
though BWR pins with high void fraction turned out to be difficult to 
calculate. With respect to burnup calculations good overall agree- 
ment for the reactivity swing was obtained, provided that a fine 
time grid is used. (orig.) 


33026 (INIS-mf-14313, pp. 439-457) Reactor water chem- 
istry. Hanna, N.A. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380—-: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 
Chemical control of the water system in the reactor is necessary 
and considerable achievement has been aroused in reactor purifi- 
cation systems. these control is directed to keep certain parameters 
within specified limits in order to minimize radioactivity during oper- 
ation and diminish corrosion rates and scaling. Good water quality 
can be maintained by means of a by pass purification of mixed bed 
of cation and anion resins. this article presents the purposes, tech- 
niques and formulation for keeping cycling reactor cooling water 
pure and operable under intense reactor neutrons and gamma- 
radiations. Also gives a view of the radionuclides produced in the 
primary cooling water due to reactor operation. 5 fig., 2 tab. 


33027 (INIS-mf-14313, pp. 475-492) Reactor safety and 
safety analysis. El-Kady, A.A. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380-: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The central safety goal in the design and operation of a nuclear 
plant is to assure that, in so far as is practical, the fission products 
should remain safety confined at all times. To prevent the escape 
of radioactivity, nuclear reactors are designed using the concept of 
multiple barriers. To provide a kind of defense in depth to each of 
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the radioactivity barriers, the concept of the three levels of safety 
have been adopted. A brief review on; dispersion of effluents from 
nuclear national facilities, reactor siting, responsibilities of national 
regulatory bodies and the production of safety analysis report are 
included. 


33028 (INIS-mf—-15009) 1993 annual report of KKB Bruns- 
buettel. Kernkraftwerk Brunsbuettel GmbH (Germany). 1994. 20p. 
(In German). Order Number DE95707882. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The tasks and activities of this public utility are listed, and finan- 
cial data are presented for 1993 (balance sheet profit-and-loss 
account, etc.). (UA) 


33029 (INIS-mf-15010) Lingen GmbH nuclear power 
station. Annual report 1993. Kernkraftwerk Lingen GmbH (Ger- 
many). 1994. 21p. (in German). Order Number DE95707839. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Kernkraftwerke Lingen GmbH (KWC) is responsible for the 
decommissioning of the Lingen nuclear power station. Which has 
been in the state of safe enclosure and containment since March 
30, 1988. There have been no special events to be reported since 
then. The KWC personnel has been reduced to zero in the period 
under review. The KWL contributed a total of DM 15.3 million to 
the decommissioning fund in the expired business year. There was 
a deficit in 1993 amounting to DM 20.6 million, which has been 
balanced by VEW by admitting claims to receiving supplementary 
contributions. (orig.) 


33030 (KFK-5282) Results of SEM/EDX microrange analy- 
ses of the CORA-16 bundle melting experiment performed in a 
boiling water reactor (BWR). Burbach, J. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Materialforschung; Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. May 1994. 134p. (In German). Order Num- 
ber DE95702810. Source: OSTI; NTIS (US Sales Only); INIS. 
Under the CORA experimental program conducted at the Karl- 
sruhe Nuclear Research Center (KfK) the fuel element behavior is 
being investigated at temperatures up to and beyond 2000 C. 
These temperatures are attained by electric heating of some fuel 
pins from the bundle. The CORA experiments were performed un- 
der the Nuclear Safety Research Project (PSF). The experiments 
are part of the KfK research program on the experimental investi- 
gation of severe core damage in light water reactors (LWR). The 
CORA experiments are being evaluated both on the basis of the 
values measured and video tapes recorded during the experiment 
and, in addition, in extensive destructive post-test examinations of 
material specimens collected from the overheated fuel pin bundle. 
In this report the analytical results are presented of investigations 
performed in the microrange with the scanning electron microscope 
(SEM) and the connected energy dispersive X-ray spectrometer 
(EDX) on four transverse microsections and one longitudinal micro- 
section of the CORA-16 fuel pin bundle. The CORA-16 experiment 
was performed with the objective to obtain information on the dam- 
age mechanisms which may get active in the excessively heated 
core of a boiling water reactor (BWR) until the onset of non- 
controlled melting. The experimental data derived form the basis for 
the comparison with results of computations using code systems, 
which describe analytically the destruction of the bundle. This is the 
reason why the fuel pin bundie was subjected to an intensive met- 
allographic and chemical-analytical post-test examination. (orig.) 


33031 (NUREG-—1242-Vol.3-Pt.1) NRC review of Electric 
Power Research Institute’s advanced light water reactor utility 
requirements document: Passive plant designs, chapter 1, 
project number 669. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Reactor Regulation. Aug 
1994. 555p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The Electric Power Research Institute (EPRI) is preparing a 
compendium of technical requirements, referred to as the 
“Advanced Light Water Reactor [ALWR] Utility Requirements Docu- 
ment’, that is acceptable to the design of an ALWR power pliant. 
When completed, this document is intended to be a comprehen- 
sive statement of utility requirements for the design, construction, 
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and performance of an ALWR power plant for the 1990s and be- 
yond. The Requirements Document consists of three volumes. 
Volume 1, “ALWR Policy and Summary of Top-Tier Requirements”, 
is a management-level synopsis of the Requirements Document, 
including the design objectives and philosophy, the overall physical 
configuration and features of a future nuclear plant design, and the 
steps necessary to take the proposed ALWR design criteria beyond 
the conceptual design state to a completed, functioning power 
plant. Volume Ii consists of 13 chapters and contains utility design 
requirements for an evolutionary nuclear power plant [approxi- 
mately 1350 megawatts-electric (MWe)]. Volume Ill contains utility 
design requirements for nuclear plants for which passive features 
will be used in their designs (approximately 600 MWe). In April 
1992, the staff of the Office of Nuclear Reactor Regulation, U.S. 
Nuclear Regulatory Commission, issued Volume 1 and Volume 2 
(Parts 1 and 2) of its safety evaluation report (SER) to document 
the results of its review of Volumes 1 and 2 of the Requirements 
Document. Volume 1, “NRC Review of Electric Power Research 
institute's Advanced Light Water Reactor Utility Requirements Doc- 
ument - Program Summary”, provided a discussion of the overall 
purpose and scope of the Requirements Document, the back- 
ground of the staff's review, the review approach used by the staff, 
and a summary of the policy and technical issues raised by the 
staff during its review. 


33032 (NUREG—1242-Vol.3-Pt.2) NRC review of Electric 
Power Research iInstitute’s advanced light water reactor utility 
requirements document: Passive plant designs, chapters 2-13, 
project number 669. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Reactor Regulation. Aug 
1994. 634p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The Electric Power Research Institute (EPRI) is preparing a 
compendium of technical requirements, referred to as the 
“Advanced Light Water Reactor [ALWR] Utility Requirements Docu- 
ment”, that is acceptable to the design of an ALWR power plant. 
When completed, this document is intended to be a comprehen- 
sive statement of utility requirements for the design, construction, 
and performance of an ALWR power pliant for the 1990s and be- 
yond. The Requirements Document consists of three volumes. 
Volume |, “ALWR Policy and Summary of Top-Tier Requirements”, 
is a management-level synopsis of the Requirements Document, 
including the design objectives and philosophy, the overall physical 
configuration and features of a future nuclear plant design, and the 
steps necessary to take the proposed ALWR design criteria beyond 
the conceptual design state to a completed, functioning power 
plant. Volume Ii consists of 13 chapters and contains utility design 
requirements for an evolutionary nuclear power plant [approxi- 
mately 1350 megawatts-electric (MWe)]. Volume Ill contains utility 
design requirements for nuclear plants for which passive features 
will be used in their designs (approximately 600 MWe). In April 
1992, the staff of the Office of Nuclear Reactor Regulation, U.S. 
Nuclear Regulatory Commission, issued Volume 1 and Volume 2 
(Parts 1 and 2) of its safety evaluation report (SER) to document 
the results of its review of Volumes 1 and 2 of the Requirements 
Document. Volume 1, “NRC Review of Electric Power Research 
Institute’s Advanced Light Water Reactor Utility Requirements Doc- 
ument - Program Summary”, provided a discussion of the overall 
purpose and scope of the Requirements Document, the back- 
ground of the staff's review, the review approach used by the staff, 
and a summary of the policy and technical issues raised by the 
staff during its review. 


2102 Power Reactors, Nonbreeding, Light-Water 
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Refer also to citation(s) 33024, 33025, 33031, 33032, 33103, 
33212, 33218, 33223, 33280, 33281, 33285, 33291, 33292, 33296, 
33300, 33608, 33746, 33851, 33901, 33909, 33913, 33917, 33918 


33033 (CNIC—00763) The preparation and implementation 
of the commissioning of Qinshan nuclear power plant. Huang 
Jinyuan (Shanghai Nuclear Engineering Research and Design In- 
stitute (China)). China Nuclear Information Centre, Beijing, BJ 


(China). May 1998. 14p. (in Chinese). (SNERDI-0020.). Order 
Number DE95602196. Source: OSTI; NTIS (US Sales Only); INIS. 

The commissioning test of Qinshan Nuclear Power Plant is sum- 
marized. The preparation stage includes the organizations, 
commissioning programme, network planning, commissioning 
items, management procedures, responsibilities and interfaces be- 
tween divisions, products ordering and supplying, personal training, 
quality assurance and the review and supervision by National Nu- 
clear Safety Administration etc. The implementation stage includes 
the commissioning programme planning, intermediate hand-over in- 
spection of the system and equipment, inspecting conditions and 
setting organizations for commissioning, the transition from 
commissioning to operating. Finally, some experiences in the com- 
missioning test are presented in the article. 


33034 (FZR-46) Survey of group data libraries for use of 
the DYN3D program for WWER type reactors. Mittag, S. 
Forschungszentrum Rossendorf e.V. (FZR) (Germany). Inst. fuer 
Sicherheitsforschung. Jun 1994. 15p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 1500925. Order Number 
DE95702972. Source: OSTI; NTIS (US Sales Only); INIS. 
So-called few-group neutron data have to be used as input data 
in core models (such as DYN3D) calculating the reactor behaviour. 
A survey is given of qualified data libraries for the reactor cores of 
Russian VVER. The information about primary data used in group 
data generation and the accuracy reached by the cell codes is 
compiled in tables. To assess the quality of the data, comparisons 
have been made between measured and calculated reactor param- 
eters. The information available does not show significant 
differences concerning the quality of the data libraries. (orig.) 


33035 (INIS-BR-3442) Modelling of pellet-cladding interac- 
tion in PWR’s. Esteves, A.M.; Silva, A.T. e. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 8p. 
(In Portuguese). (CONF-9210480—-: 7. Brazilian Symposium on 
Piping and Pressure Vessels, Florianopolis (Brazil), 7-9 Oct 1992). 
Order Number DE95603891. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The pellet-cladding interaction that can occur in a PWR fuel rod 
design is modelled with the computer codes FRAPCON-1 and AN- 
SYS. The fuel performance code FRAPCON-1 analyses the fuel 
rod irradiation behavior and generates the initial conditions for the 
localized fuel rod thermal and mechanical modelling in two and 
three-dimensional finite elements with ANSYS. In the mechanical 
modelling, a pellet fragment is placed in the fuel rod gap. Two 
types of fuel rod cladding materials are considered: Zircaloy and 
austenitic stainless steel. (author). 


33036 (INIS-mf-13969, pp. 354-357) Studying the activated 
corrosion products in the primary circuits at the Paks NPP. 
Juhasz, L. (National Research Inst. for Radiobiology and Radiohy- 
giene, P.O. Box 101, H-1775 Budapest (Hungary)); Kanyar, B.; 
Pinter, T. Austrian Radiation Protection Association, Seibersdort 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 23 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The 80-90 percent of the occupational dose contribution during 
maintenance work is due to activated corrosion products in the 
Paks NPP. The studying of the movements and deposition of 
corrosion products provides useful information for dose planning of 
the specialist involved in the work. Therefore more information 
about the properties of corrosion products in a WWER type reactor 
by using both experimental and modelling methods is needed. 
Dose rate measurement give rather qualitative prediction, but pro- 
vide very useful information about the whole primary system in 
regard to the deposition rate of products. In addition to the dose 
rate measurements the searching of ‘hot spot’ of deposition can be 
also applied for. The rapid changes of the activity concentrations in 
the coolant can be simulated by the compartmental model for the 
movements of the nuclides Ag-110m and Co-60. The results of 
modelling based on the measured data prove high probability that 
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the main source of Ag-110m is the reactor core, while Co-60 origi- 
nates from both the core and outside. 


33037 (INIS-mf-13969, pp. 225-227) Radioactive waste 
management and nuclear power plant decommissioning. 
Despotovic, R. (Ruder Boskovic Inst., Zagreb (Croatia)); Krznaric, 
|.; Markovic, B. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 16 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The author's basic intention is to find points for which the activi- 
ties of complex radiological as well as environmental protection are 
necessary in the future as well as to initiate necessary actions in 
order to organize ourselves for the effecting of successful decom- 
mission of Croatian-Slovenian nuclear power reactor Krsko. Based 
on the listed present status facts and the needed actions to be un- 
dertaken it is concluded that: (i) The central or regional REW 
disposal should be commissioned; (ii) the dismantling or decommis- 
sioning programs should be accepted for NPPK; (iii) it is necessary 
to establish the conditions in which the need for dismantling ap- 
pears, due to (a) the end of nuclear facility exploitation, and for (b) 
the shut down caused by significant faults on vital components of 
the facility, due to sabotage, war, accidents due to natural causes, 
and political or economic reasons. According to the present status 
facts conclusive it results that we are not yet organized for the de- 
commissioning procedures under normal conditions. 


33038 (IWG-LMNPP-94/2, pp. 133-180) Activities in the 
Czech Republic for reactor pressure components lifetime man- 
agement. Brumovsky, M. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czech Republic)). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Life Management of Nu- 
clear Power Plants. 1994. (CONF-9402103-: IAEA technical 
committee meeting of International Working Group on Life Manage- 
ment of Nuclear Power Plants, Vienna (Austria), 7-9 Feb 1994). In 
International Working Group on Life Management of Nuclear Power 
Plants regular meeting. Working material. 436p. Order Number 
DE95600564. Source: OSTI; NTIS (US Sales Only); INIS. 

The following activities in the Czech republic for reactor pressure 
components lifetime management are described: upgrading and 
safety assurance of nuclear power plants (NPP) with reactors of 
WWER-440/V-230 type, safety assurance of NPPs with reactors of 
WWER-440/V-213, lifetime management programme of NPPs with 
WWER-440/V-213 reactors, preparation of start-up of NPPs with 
WWER-1000/V-320 reactors, preparation of guides for lifetime as 
well as defect allowability evaluation in main components of pri- 
mary and secondary circuits. 3 figs. 


33039 (IWG-LMNPP-94/2, pp. 241-250) Main features of the 
pressurized component life time management related R and D 
activity in Hungary. Gillemot, F. (Research Inst. for Atomic En- 
ergy, Budapest (Hungary)); Trampus, P. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF- 
9402103-: IAEA technical committee meeting of International 
Working Group on Life Management of Nuclear Power Plants, Vi- 
enna (Austria), 7-9 Feb 1994). In International Working Group on 
Life Management of Nuclear Power Plants regular meeting. Work- 
ing material. 436p. Order Number DE95600564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Main developments related to lifetime management of nuclear 
power plants in Hungary are described, including the following: be- 
ginning of Advanced General New Evaluation of Safety Project, 
extension of surveillance program of NPP Paks, upgrading of ultra- 
sonic testing equipment, inclusion of acoustic emission testing into 
the ISI program, performed radiation embrittlement research, elab- 
oration of CRP-3 database, participation in IAEA pilot studies on 
aging, start-up of WWERSZM-10 reactor, elaboration of lifetime 
management program at NPP Paks. 13 refs, 7 figs. 
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33040 (IWG-LMNPP-94/3) International workshop = on 
WWER-440 reactor pressure vessel embrittlement and anneal- 
ing. Working material: Scientific presentations. International 
Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory Au- 
thority, Bratislava (Slovakia). 1994. 366p. (CONF-9403162-: 
International workshop on WWER-440 reactor pressure vessel em- 
brittlement and annealing, Zavazna Poruba (Slovakia), 29-31 Mar 
1994). Order Number DE95600001. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of the Workshop was essentially to discuss the 
WWER 440 model 230 reactor pressure vessel integrity in terms of 
the measures already taken, current activities and future plans. 
The meeting was arranged in two parts, namely, the Scientific pro- 
gramme followed by the consideration, review and revision of the 
IAEA Consultancy report on RPV Embrittlement and Annealing. 
This particular report covers the first part of the meeting i.e., the 
Scientific Programme, in the form of proceedings of the meeting, 
while the re-drafted Consultancy report will be issued later. The 
meeting was attended by sixty-six representatives from thirteen 
countries. Refs, figs and tabs. 


33041 (IWG-LMNPP-94/3, pp. 9-12) Reactor pressure ves- 
sel embrittlement and annealing from the Nuclear Regulatory 
Authority point of view. Simoncic, A. (Nuclear Regulatory Author- 
ity, Bratislava (Slovakia)); Lipar, M. International Atomic Energy 
Agency, Vienna (Austria); Nuclear Regulatory Authority, Bratislava 
(Slovakia). 1994. (CONF-9403162-: International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing, 
Zavazna Poruba (Slovakia), 29-31 Mar 1994). In international work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing. Working material: Scientific presentations. 366p. Order 
Number DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 
The activities of nuclear regulatory authorities directed to 
organization of Bohunice V-1 reactor pressure vessel in-service in- 
spection and annealing the damaged components are described. 


33042 (IWG-LMNPP-94/3, pp. 13-38) Investigation of tem- 
plets cut out of operating WWER-440 reactor pressure vessels 
before and after annealing. Kryukov, A. (MOHT OTJIG RM Ltd., 
Moscow (Russian Federation)). International Atomic Energy 
Agency, Vienna (Austria); Nuclear Regulatory Authority, Bratislava 
(Slovakia). 1994. (CONF-9403162-: International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing, 
Zavazna Poruba (Slovakia), 29-31 Mar 1994). In International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing. Working material: Scientific presentations. 366p. Order 
Number DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 
Investigation of templets cut out off operating WWER-440 reactor 
pressure vessels before and after annealing is described. The 
programme of the investigation included: design and use of equip- 
ment for taking boat samples from four WWER-44- reactor vessels, 
machining the samples for mechanical testing, determining the 
method for determining fluence on metal irradiated for 20 years, 
establishing the method for determining original properties of metal, 
establishing the coordination between subsize specimens and stan- 
dard Charpy specimens, comparison of experimental and analytic 
values of radiation embrittlement and recovery. Figs and tabs. 


33043 (IWG-LMNPP-94/3, pp. 39-50) Material properties of 
Bohunice 1 and 2 reactor pressure vessel materials before 
and after annealing. Brumovsky, M. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czech Republic)); Novosad, P.; Vacek, M. Interna- 
tional Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory 
Authority, Bratislava (Slovakia). 1994. (CONF-9403162-: Interna- 
tional workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing, Zavazna Poruba (Slovakia), 29-31 
Mar 1994). In International workshop on WWER-440 reactor pres- 
sure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Six types of experimental RPV materials were studied before 
and after irradiation in host nuclear power and research reactors. 
Recovery of RPV materials from radiation hardening and embrittle- 
ment after annealing was evaluated including a rate of radiation 
damage after reirradiation used. (author). 3 refs, 4 figs, 2 tabs. 





33044 (IWG-LMNPP-94/3, pp. 51-62) Present status of Bo- 
hunice 1 and 2 units WWER 440/230. Duchac, A. (Atomova 
Elektraren Bohunice, Jaslovske Bohunice (Slovakia)). International 
Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory Au- 
thority, Bratislava (Slovakia). 1994. (CONF-9403162-: International 
workshop on WWER-440 reactor pressure vessel embrittlement 
and annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In In- 
ternational workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The history, present status and plans for safety related backfit- 
ting and upgrading of Bohunice nuclear power plant WWER-440/ 
230 reactors are outlined. 


33045 (IWG-LMNPP-94/3, pp. 63-75) Boat sampling. Ci- 
tanovic, M. (INETEC, Zagreb (Croatia)); Bezlaj, H. International 
Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory Au- 
thority, Bratislava (Slovakia). 1994. (CONF-9403162-: International 
workshop on WWER-440 reactor pressure vessel embrittlement 
and annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /n- 
ternational workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This presentation describes essential boat sampling activities: on 
site boat sampling process optimization and qualification; boat 
sampling of base material (beltline region); boat sampling of weld 
material (weld No. 4); problems accompanied with weld crown vari- 
eties, RPV shell inner radius tolerance, local corrosion pitting and 
water clarity. The equipment used for boat sampling is described 
too. 7 pictures. 


33046 (IWG-LMNPP-94/3, pp. 77-87) Evaluation of material 
properties of the reactor pressure vessel in NPS Greifswald 
Unit 2, before and after annealing. Ahistrand, R. (IVO Interna- 
tional Ltd. (Finland)); Kohopaeae, J.; Valo, M. International Atomic 
Energy Agency, Vienna (Austria); Nuclear Regulatory Authority, 
Bratislava (Slovakia). 1994. (CONF-9403162-: International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In Inter- 
national workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The RPV (Reactor Pressure Vessel) of NPS Greifswald, unit 2, 
was annealed in 1990. Small samples were removed from the in- 
ner wall at the core region of the RPV before and after annealing. 
Samples were taken from both the base metal and the weld seam. 
From the samples small mini Charpy specimens, so called subsize 
specimens, (KLST, 3x4x27 mm, DIN 50115) were prepared by us- 
ing EDM-machining and welding. In addition chemical analyses 
and neutron fluence were determined, microhardness was mea- 
sured and the microstructure was looked at. In this paper the 
specimens preparation, impact toughness results, micrography, 
chemical analyses, neutron fluence and microhardness will be pre- 
sented. The transition temperature (T,; and Ty.) will be evaluated 
using a well established correlation between small and standard 
test specimens. The recovery of the embrittled and annealed mate- 
rial will be analyzed. (author). 5 refs, 9 figs 3 tabs. 


33047 (IWG-LMNPP-94/3, pp. 89-96) Evaluation of the radi- 
ation damage of the reactor pressure vessel at Loviisa 1 using 
samples taken from the outer surface. Kohopaeae, J. (IVO Inter- 
national Ltd. (Finland)); Ahistrand, R.; Valo, M. International Atomic 
Energy Agency, Vienna (Austria); Nuclear Regulatory Authority, 
Bratislava (Slovakia). 1994. (CONF-9403162-: International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /nter- 
national workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

During the refuelling outage of Loviisa Unit 1 in 1993 four base 
material samples were taken from the outer surface of the reactor 
pressure vessel. The samples were taken from two beltline ring 
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forgings. Two of the samples have so far been investigated by car- 
rying out mechanical tests and microscopic, SEM, TEM and 
FEGSTEM analyses. Chemical composition and neutron fluence of 
the samples were also determined. Subsize KLST specimens of 3 
x 4 x 27 mm were used for impact test. A well-established correla- 
tion was used to convert these impact test results into full-size 
Charpy impact values. Based on the experimental results the fol- 
lowing conclusions can be drawn. The base material used in the 
Loviisa 1 surveillance program represents well the actual pressure 
vessel material. The results showed that the fluence of the pres- 
sure vessel outer surface and the transition temperature shift of the 
base material can be accurately predicted. The operation life of the 
Loviisa 1 RPV is not limited by irradiation embrittlement of the 
base material. (author). 2 refs, 3 tabs, 4 pictures. 


33048 (IWG-LMNPP-94/3, pp. 97-110) Radiation embritle- 
ment and validation of temperature and time of WWER-440/230 
reactor pressure vessel annealing. Kryukov, A. (MOHT OTJIG 
RM Ltd., Moscow (Russian Federation)). International Atomic En- 
ergy Agency, Vienna (Austria); Nuclear Regulatory Authority, 
Bratislava (Slovakia). 1994. (CONF-9403162-: International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /nter- 
national workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experimental data on the following factors effecting reactor 
pressure vessel material recovery are presented: annealing tem- 
perature and time, impurity content, neutron fluence and flux, 
irradiation temperature. Figs. 


33049 (IWG-LMNPP-94/3, pp. 119-139) Annealing recovery 
of the radiation damage of WWER-440 vessel materials. 
Badanin, V. (Prometey Leningrad (Russian Federation)); Gorynin, 
|.; Nikolaev, V.; Dragunov, Yu. International Atomic Energy Agency, 
Vienna (Austria); Nuclear Regulatory Authority, Bratislava (Slo- 
vakia). 1994. (CONF-9403162-: International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing, 
Zavazna Poruba (Slovakia), 29-31 Mar 1994). In International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing. Working material: Scientific presentations. 366p. Order 
Number DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 

Some fundamental aspects of annealing process and material 
problems of the WWER-440 reactor pressure vessel annealing are 
discussed. Experimental data are presented. Figs. 


33050 (IWG-LMNPP-94/3, pp. 149-170) Practical experience 
of annealing to extend reactor vessels lifetime. Rogov, M. 
(MOHT-OTJIG RM Ltd., Moscow (Russian Federation)); Morozov, 
S.; Dragunov, Ju.; Selskiy, S. International Atomic Energy Agency, 
Vienna (Austria); Nuclear Regulatory Authority, Bratislava (Slo- 
vakia). 1994. (CONF-9403162-: International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing, 
Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /nternational work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing. Working material: Scientific presentations. 366p. Order 
Number DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 

Key elements of Russian annealing program and practical 
experience of annealing to extend reactor vessels lifetime are dis- 
cussed. 4 figs, 2 tabs. 


33051 (IWG-LMNPP-94/3, pp. 171-181) Participation of the 
Skoda, Nuclear Machinery Pizen, Ltd. At recovery annealing of 
the RPVs reactor WWER 440 V-1 Bohunice NPP. Brynda, J. 
(Skoda Nuclear Machinery Ltd. Pizen (Czech Republic)); Horcicka, 
F.; Tolar, Z.; Smolik, J.; Sik, J.; Skrivan, A.; Nagr, J.; Pesek, J.; 
Horak, J. International Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162-: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In Intemational workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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There are presented history of annealing procedure development 
for RPV material type V-230 WWER 440 reactor. In the year 1986 
by Bohunice NPP was ordered design all regeneration annealing 
procedure at SKODA, Nuclear Machinery Pizen. At the same time 
was started with project and testing special furnace annealing. 
There are described design, fabrication, technical data and possi- 
bilities of annealing equipment. Detailed calculations and 
verification measurements on the demonstration vessel were per- 
formed. Conclusions and recommendations were accepted for 
these measurements and control at real PRV annealing. The 
apparatus for hardness measurement and taking samples was de- 
veloped and manufactured by SKODA Pizen for determination 
chemical composition of real weld No. 0.1.4. in Beltline RPV zone. 
Also special equipment for annealing irradiated samples material. 
Both these equipments were applied to evaluating recovery anneal- 
ing efficiency. (author). 3 figs. 


33052 (IWG-LMNPP-94/3, pp. 203-213) Management of the 
Bohunice RPVs annealing procedures. Repka, M. (Atomova 
Elektraren Bohunice, Jaslovske Bohunice (Slovakia)). International 
Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory Au- 
thority, Bratislava (Slovakia). 1994. (CONF-9403162-: International 
workshop on WWER-440 reactor pressure vessel embrittlement 
and annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /n- 
ternational workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The program of annealing regeneration procedure of RPVs units 
1 and 2 of NPP V-1 (EBO) realization in the year 1993, is the topic 
of this paper. In the paper the following steps are described in de- 
tail: the preparation works, the annealing procedure realization 
schedule and safety management: starting with zero conditions, 
assembling of annealing apparatus, annealing procedure, cooling 
down and disassembling procedure of annealing apparatus. At the 
end the programs of annealing of both RPVs including the dosime- 
try measurements are discussed and evaluated. (author). 3 figs. 


33053 (IWG-LMNPP-94/3, pp. 217-225) A powerful method- 
ology for reactor vessel pressurized thermal shock analysis. 
Boucau, J. (Westinghouse Electric Nuclear Energy Systems Eu- 
rope (WENESE), Brussels (Belgium)); Mager, T. International 
Atomic Energy Agency, Vienna (Austria); Nuclear Regulatory Au- 
thority, Bratislava (Slovakia). 1994. (CONF-9403162-: International 
workshop on WWER-440 reactor pressure vessel embrittlement 
and annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In In- 
ternational workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The recent operating experience of the Pressurized Water Reac- 
tor (PWR) Industry has focused increasing attention on the issue of 
reactor vessel pressurized thermal shock (PTS). More specifically, 
the review of the old WWER-type of reactors (WWER 440/230) 
has indicated a sensitive behaviour to neutron embrittlement. This 
led already to some remedial actions including safety injection wa- 
ter preheating or vessel annealing. Such measures are usually 
taken based on the analysis of a selected number of conservative 
PTS events. Consideration of all postulated cooldown events would 
draw attention to the impact of operator action and control system 
effects on reactor vessel PTS. Westinghouse has developed a 
methodology which coupies event sequence analysis with proba- 
bilistic fracture mechanics analyses, to identify those events that 
are of primary concern for reactor vessel integrity. Operating expe- 
rience is utilized to aid in defining the appropriate event sequences 
and event frequencies of occurrence for the evaluation. Once the 
event sequences of concern are identified, detailed deterministic 
thermal-hydraulic and structural evaluations can be performed to 
determine the conditions required to minimize the extension of pos- 
tulated flaws or enhance flaw arrest in the reactor vessel. The 
results of these analyses can then be used to better define further 
modifications in vessel and plant system design and to operating 
procedures. The purpose of the present paper will be to describe 


this methodology and to show its benefits for decision making. (au- 
thor). 1 ref., 3 figs. 
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33054 (IWG-LMNPP-94/3, pp. 227-240) Three-dimensional 
pressurized thermal shock analysis of a typical reactor vessel. 
Boucau, J. (Westinghouse Electric Nuclear Energy Systems Eu- 
rope (WENESE), Brussels (Belgium)); Recinella, M.; Swamy, S. 
International Atomic Energy Agency, Vienna (Austria); Nuclear 
Regulatory Authority, Bratislava (Slovakia). 1994. (CONF-9403162— 

International workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing, Zavazna Poruba (Slovakia), 29-31 
Mar 1994). In International workshop on WWER-440 reactor pres- 
sure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The phenomenon associated with High Pressure Safety Injection 
following a Small Break LOCA has received considerable attention 
in recent years. Particularly, thermal mixing following an accident 
condition such as a Small Break LOCA has been examined experi- 
mentally throughout the world. Data from various experiments are 
available now, some on scale models while others are full scale 
tests. These test data indicate localized cooldown or a stratified 
condition in the reactor vessel following the safety injection. Such 
behaviour cannot be described by a traditional simple thermal hy- 
draulic model. The need to simulate observed test data in the 
analysis has led to the development of multi-dimensional computer 
codes and other regional mixing models based on a fundamentally 
oriented zonal approach. In the present paper the results of a 
Small Break LOCA evaluation of a typical PWR will be presented. 
The effect of High Pressure Safety Injection has been evaluated 
using the three-dimensional TEMPEST code. The axial and 
azimuthal fluid temperature distributions have been determined fol- 
lowing the safety injection. The temperature distribution clearly 
indicated localized temperature gradients directly below the primary 
loop cold leg, indicating a stratified condition. A three-dimensional 
finite element model has been constructed to evaluate the thermal 
and stress response of the reactor vessel beltline region. The ef- 
fects of the stress fields on the fracture behaviour of the reactor 
vessel have been investigated. (author). 2 refs, 6 figs. 


33055 (IWG-LMNPP-94/3, pp. 241-278) Analysis of the 
NPP-V1 primary circuit fast cooldown. Filo, J.; Bazso, Z.; 
Vranka, L. International Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In Intemational workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results of thermal-hydraulic calculations of the NPP-V1 primary 
circuit fast cooldown during small leakage through openings of 
diameter 20, 32 and 50 mm as well as analyses of cooldown fol- 
lowing the steam pipeline break at nominal and null reactor power 
are given in this paper. 4 refs, 24 figs, 1 tab. 


33056 (IWG-LMNPP-94/3, pp. 279-294) Integrity assess- 
ment of reactor pressure vessels unit 1 and 2 of NPP 
Jaslovske Bohunice. Brumovsky, M. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czech Republic)); Cepcek, S. International Atomic 
Energy Agency, Vienna (Austria); Nuclear Regulatory Authority, 
Bratislava (Slovakia). 1994. (CONF-9403162-: International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In Inter- 
national workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Results form the integrity assessment of reactor pressure ves- 
sels of unit 1 and 2 in Nuclear Power Plant Jaslovske Bohunice 
(V-1) are shown. This procedure contains an assessment of their 
initial mechanical properties as well as their chemical composition, 
results from neutron dosimetry and neutron transport calculations, 
results from experimental programme of irradiation and annealing 
of specimens as well as results from annealing demonstration test 
and of real vessels annealing. Final assessment of their residual 


lifetime is performed on the basis of fracture mechanics calcula- 
tions. (author). 1 ref., 6 figs. 
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33057 (IWG-LMNPP-94/3, pp. 303-306) Experience on reac- 
tor pressure vessel annealing at the Novovoronezh NPP. 
Yerak, D.Y. International Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162-: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working matenal: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The history and accumulated experience of reactor pressure ves- 
sel annealing at Novovoronezh nuclear power plant are presented. 


33058 (IWG-LMNPP-94/3, pp. 307) Experiences in RPV 
heat treatments. Veron, P. (Equipos Nucleares, S.A., Maliano 
(Spain)). Intemational Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162-: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working matenal: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we pass review to our experience in RPV manufac- 
turing heat treatments (600 deg. C) and try to extrapolate its 


significance into annealings at lower temperatures (425-475 deg. 
C). 


33059 (IWG-LMNPP-94/3, pp. 309-318) WWER 440/230 
reactor pressure vessel neutron induced embrittiment assess- 
ment of "Kozloduy” NPP. Vodnicharov, S. (institute for Metal 
Science, Sofia (Bulgaria)); Kamenova, T.; Pekov, B.; Tzokov, P. In- 
ternational Atomic Energy Agency, Vienna (Austria); Nuclear 
Regulatory Authority, Bratislava (Slovakia). 1994. (CONF-9403162- 

International workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing, Zavazna Poruba (Slovakia), 29-31 


Mar 1994). In International workshop on WWER-440 reactor pres- 
sure vessel embrittlement and annealing. Working material: 


Scientific presentations. 366p. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 

Some activities for mitigating the rate of neutron irradiation em- 
brittlement of reactor pressure vessel, for restoring the mechanical 
properties and restricting the possibility for thermo shocks per- 


formed in Kozloduy nuclear power plant are described. 2 figs, 3 
tabs. 


DE95600001. 


33060 (IWG-LMNPP-94/3, pp. 319-323) Vessel integrity of 
WWER 440. Crochon, J.P. International Atomic Energy Agency, Vi- 
enna (Austria); Nuclear Regulatory Authority, Bratislava (Slovakia). 
1994. (CONF-9403162-: International workshop on WWER-440 re- 
actor pressure vessel embrittlement and annealing, Zavazna 
Poruba (Slovakia), 29-31 Mar 1994). In International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing. 
Working material: Scientific presentations. 366p. Order Number 
DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 

Status and content of WANO and TACIS (Technical Assistance 
Commonwealth of Independent States) directed to investigation of 
WWER-440 pressure vessel integrity are briefly described. 


33061 (IWG-LMNPP-94/3, pp. 325-337) Annealing option of 
Loviisa unit-1. Valo, M. (VTT Technical Research Centre of 
Finland (Finland). Manufacturing Technology); Ahistrand, R.; Raja- 
maeki, P. International Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162-—: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Irradiation embrittlement of the pressure vessel was found to be 
higher than expected in the Loviisa units after a few years of 
operation. The adaptive measures taken by the utility and the im- 
plemented new research programmes to support the annealing 
option are described. Most of the measures available to reduce the 
neutron dose to the pressure vessel and to soften transients in 


thermal shock have been taken. The amount of surveillance mate- 
rial, especially weld, is limited and techniques to utilize it effectively 
in annealing and reirradiation studies are described. The utility is 
prepared to anneal Unit-1 in 1996. (author). 6 refs, 5 figs, 5 tabs. 


33062 (IWG-LMNPP-94/4, pp. 185-199) Nucleonic caicula- 
tions for possible irradiation experiments in SAPHIR. Caro, M. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)); Pelloni, S. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Life Management of Nu- 
clear Power Plants. 1994. (CONF-9403163—: Specialists’ meeting 
on advanced structural integrity assessment procedures, San Car- 
los de Bariloche (Argentina), 14-17 Mar 1994). In Advanced 
structural integrity assessment procedures. Working material: Pro- 
ceedings of a specialists meeting held in San Carlos de Bariloche, 
Argentina, 14-17 March 1994. 210p. Order Number DE95600542. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present summary is based on the PSI report which 
describes the results of transport calculations done to find the re- 
quested irradiation conditions in SAPHIR. 10 refs, figs, 4 tabs. 


33063 (JAERI-M—94-037) Assessment of predictive capabil- 
ity of REFLA/TRAC code for large break LOCA transient in 
PWR using LOFT L2-5 test data. Akimoto, Hajime (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Ohnuki, Akira; Murao, Yoshio. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. 72p. (In Japanese). Or- 
der Number DE95703900. Source: OSTI; NTIS; INIS. 

The REFLA/TRAC code is a best estimate code developed at 
Japan Atomic Energy Research Institute (JAERI) to provide ad- 
vanced predictions of thermal hydraulic transient in light water 
reactors (LWRs). The REFLA/TRAC code uses the TRAC-PF1/ 
MOD1 code as the framework of the code. The REFLA/TRAC 
code is expected to be used for the calibration of licensing codes, 
accident analysis, accident simulation of LWRs, and design of ad- 
vanced LWRs. Several models have been implemented to the 
TRAC-PF1/MOD1 code at JAERI including reflood model, conden- 
sation model, interfacial and wall friction models, etc. These 
models have been verified using data from various separate effect 
tests. This report describes an assessment result of the REFLA/ 
TRAC code, which was performed to assess the predictive capabil- 
ity for integral system behavior under large break loss of coolant 
accident (LBLOCA) using data from the LOFT L2-5 test. The as- 
sessment calculation confirmed that the REFLA/TRAC code can 
predict break mass flow rate, emergency core cooling water by- 
pass and clad temperature excellently in the LOFT L2-5 test. The 
CPU time of the REFLA/TRAC code was about 1/3 of the TRAC- 
PF1/MOD1 code. The REFLA/TRAC code can perform stable and 
fast simulation of thermal hydraulic behavior in PWR LBLOCA with 
enough accuracy for practical use. (author). 


33064 (JAERI-M—94-076) Compilation and review of loss of 
decay heat removal during reactor shutdown in PWRs: 
U.S.NRC guidances and recent events. Watanabe, Norio (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jun 1994. 105p. (In Japanese). Order Number 
DE95703922. Source: OSTI; NTIS; INIS. 

This report provides review of the U.S.NRC guidances (Informa- 
tion Notice, Generic Letter, Bulletin) related to loss of decay heat 
removal during reactor shutdown in PWRs. Referring to the 
U.S.NRC’s Licensee Event Reports (LERs), we also identify events 
involving actual or potential loss of decay heat removal which oc- 
curred in the period from the second half of 1990 to the end of 
1992, summarize event description, causes and actions taken for 
each event, and analyze the direct and root causes. Compilation 
and review of the U.S.NRC guidances indicate that 15 documents 
have been issued for loss of decay heat removal event after 1980, 
most of which pointed out the problems concerning operating 
procedures of residual heat removal during reduced inventory con- 
ditions, procedure and/or administration for maintenance and 
reactor water level instrumentation. Although many actions taken 
according to the U.S.NRC guidances have decreased the number 
of such events, the fact that one or more documents per year have 
been issued after 1986 implies more importance of such events 
than before. Review of recent events shows that the primary direct 
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cause has been ‘vortexing’ or ‘air entrainment’ due to lowering re- 
actor water level too far or loss of coolant. As for root causes, it is 
found that most of events resulted from human factors such as 
procedural deficiencies and personnel errors. This report is a se- 
quel to our previous report, JAERI-M 91-143 (Analysis of Operating 
Experience Data in Nuclear Power Plants - Loss of Decay Heat 
Removal during Reactor Shutdown -). (author). 


33065 (NUREG/CR-6168) Direct containment heating inte- 
gral effects tests at 1/40 scale in Zion Nuclear Power Plant 
geometry. Binder, J.L.; McUmber, L.M.; Spencer, B.W. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Argonne National Lab., IL (United States). Sep 
1994. 107p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL-94/18). Source: OSTI; NTIS; INIS; GPO. 

The results of Direct Containment Heating (DCH) integral experi- 
ments are presented. The experiments simulated a high pressure 
melt ejection in the Zion Nuclear Power Plant. Experiments were 
conducted in a 1/40 scale model of the Zion containment. The 
model included the vessel lower head, cavity and instrument tun- 
nel, and the lower containment structures. The melt ejections were 
driven by steam. There were two main objectives of these experi- 
ments. The first was to investigate the effect of scale on DCH 
phenomena. The IET test series addressed this by conducting 
counterpart integral tests in a 1/40 scale facility at Argonne Na- 
tional Laboratory and in a 1/10 scale facility at Sandia National 
Laboratories. lron-alumina thermite with chromium was used as a 
core melt simulant in the IET test series. The second objective was 
to address potential experiment distortions introduced by the use of 
non-prototypic iron/alumina thermite. The second objective was 
met in the U series of tests which utilized a prototypic core melt. 
Corium experiments were conducted that were counterpart to the 
IET-1RR and IET-6 iror/alumina tests. 


33066 (NUREG/CR-6183) Peer review of the Three Mile 
Island Unit 2 Vessel Investigation Project metallurgical exami- 
nations. Bohl, R.W. (Argonne National Lab., IL (United States)); 
Gaydos, R.G.; Vander Voort, G.F.; Diercks, D.R. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Argonne National Lab., IL (United States). Jul 1994. 
42p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (ANL—94/3). 
Source: OSTI; NTIS; INIS; GPO. 

Fifteen samples recovered from the lower head of the Three Mile 
Island (TMI) Unit 2 nuclear reactor pressure vessel were subjected 
to detailed metallurgical examinations by the Idaho National Engi- 
neering Laboratory (INEL), with supporting work carried out by 
Argonne National Laboratory (ANL) and several of the European 
participants. These examinations determined that a portion of the 
lower head, a so-called elliptical “hot spot” measuring +0.8 x 1 m, 
reached temperatures as high as 1100°C during the accident and 
cooled from these temperatures at ~10-100°C/min. The remainder 
of the lower head was found to have remained below the ferrite- 
toaustenite transformation temperature of 727°C during the 
accident. Because of the significance of these results and their im- 
portance to the overall analysis of the TMI accident, a panel of 
three outside peer reviewers, Dr. Robert W. Bohl, Mr. Richard G. 
Gaydos, and Mr. George F. Vander Voort, was formed to conduct 
an independent review of the metallurgical analyses. After a thor- 
ough review of the previous analyses and examination of 
photo-micrographs and actual lower head specimens, the panel de- 
termined that the conclusions resulting from the INEL study were 
fundamentally correct. In particular, the panel reaffirmed that four 
lower head samples attained temperatures as high as 1100°C, and 
perhaps as high as 1150—-1200°C in one case, during the accident. 
They concluded that these samples subsequently cooled at a rate 
of ~50-125°C/min in the temperature range of 600-400°C, in 
good agreement with the original analysis. The reviewers also 
agreed that the remainder of the lower head samples had not ex- 
ceeded the ferrite-to-austenite transformation temperature during 
the accident and suggested several refinements and alternative 
procedures that could have been employed in the original analysis. 


33067 (ORNL/M-3739) SAS2H input for computing core 
activities of 4.5, 5.0, and 5.5 weight % 75U fuel for Sequoyah 


180 ERA Vol. 19, No. 12 


Nuclear Plant. Hermann, O.W. Oak Ridge National Lab., TN 
(United States). Aug 1994. 25p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). DOE Contract AC05- 
840R21400. Order Number DE94019069. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Sequoyah Nuclear Plant core activities at initial fuel enrichments 
of 4.5, 5.0, and 5.5 wt% *95U, required in nuclear safety evalua- 
tions, were computed by the SAS2H analysis sequence and the 
ORIGEN-S code within the SCALE-4.2 code system. 


33068 (STUDSVIK-ES—93-26) ISP33 Natural single and two 
phase flow in PACTEL blind calculation using RELAPS/Mod3. 
Eriksson, John. Studsvik Eco and Safety AB, Nykoeping (Sweden). 
1994. 100p. Project SKI 13.3-82/92-92017. Order Number 
DE95600567. Source: OSTI; NTIS; INIS. 

The OECD/CSNI standard problem ISP33 aimed at adding infor- 
mation about natural circulation phenomena which are of particular 
importance during shut down of a reactor. The experiment per- 
formed in the Finnish PACTEL facility was carried out at a constant 
low core power simulating about 3.4% residual heat. The coolant 
inventory was stepwise reduced at 900 s intervals by about 10%. 
Thus effects of the various contents of steam in the primary could 
be studied during time intervals with semi-steady natural one- and 
two-phase circulation driven by the core rest heating. Results 
obtained in a blind calculation compare generally well with the ex- 
periment which shows that the RELAP5/Mod3 code is capable of 
predicting natural circulation phenomena. Exceptions are pressure 
peaks after the second drain and delayed final core heat-up which 
could be explained by inadequacies in certain measured data such 
as the core power. 10 refs. 


33069 (VTT-PUB—156) Studies on the assessment and vali- 
dation of reactor dynamics models used in Finland. Vanttola, T. 
(Technical Research Centre of Finland, Espoo (Finland). Nuclear 
Engineering Lab.). Technical Research Centre of Finland, Espoo 
(Finland); Helsinki Univ. of Technology, Espoo (Finland). Oct 1993. 
184p. Order Number DE95600581. Source: OSTI; NTIS; INIS. 

The thesis includes also seven previous publications by author. 

Two reactor dynamics related computer codes of the calculation 
system at the Technical Research Centre of Finland have been as- 
sessed. The codes TRAB and SMATRA, have been examined from 
two points of view. First, models of some critical phenomena deter- 
mining the worst fuel rod conditions during reactor transients have 
been evaluated on the basis of experimental information. Second, 
the the overall behaviour of the codes describing the dynamics of 
the reactor core and its cooling system has been studied on the 
basis of simulation of real transients and of performed safety anal- 
yses of selected accidents. The emphasis is on the VVER-440 
reactors, but the generality of the methods has been demonstrated 
by showing that the key phenomena of the Chernobyl accident can 
be reproduced and analysed using the same calculation system. In 
the study the separate phenomena examined are single- and two- 
phase friction, post DNB heat transfer and critical heat flux in the 
VVER rod bundle. (60 refs., 11 figs., 4 tabs.). 
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Refer also to citation(s) 32375, 33249, 33251, 33263, 33884, 35053 


33070 (HMI-B-513) The diffusion of Ag in the graphitic 
matrices A3-3 and A3-27. Hoinkis, E. Hahn-Meitner-institut Berlin 
GmbH (Germany). Jan 1994. 62p. Order Number DE95707996. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ag-110m contributes significantly to the plate-out activity in the 
coolant circuit of pebble bed reactors. The diffusion coefficient in 
graphitic matrices is needed to estimate the core release rate. The 
diffusion of Ag-110m in original, oxidized and fast neutron irradiated 
graphitic Matrix A3-3 and in original A3-27 was studied in vacuum 
by measuring the release kinetics from cylindrical specimens. The 
latter were previously doped with carrier-free Ag-110m at 1000 C. 
Concentration profiles were measured after the release of a part of 
the Ag-110m present initially. The release kinetics and the concen- 
tration profiles satisfied Ficks second law. In the temperature range 
of 800-1300 C at Ag concentrations < 4 appm the diffusion 





coefficient data are given. Oxidation of A3-3 accelerated the Ag mi- 
gration. Ag-110m was found to be strongly enriched in the binder 
carbon which links the graphite grains in the matrix. (orig/HP) 


33071 (IAEA-TECDOC—761) High temperature applications 
of nuclear energy: Proceedings of a technical committee 
meeting held in Oarai, Japan, 19-20 October 1992. International 
Atomic Energy Agency, Vienna (Austria). Aug 1994. 138p. (CONF- 
9210382—: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). Order Number DE95602203. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The meeting was organized to review industry/user needs de- 
signs, status of technology and the associated economics for high 
temperature applications. It was attended by approximately 100 
participants from nine countries. The participants presented 17 pa- 
pers. A separate abstract was prepared for each of these papers. 
Refs, figs and tabs. 


33072 (IAEA-TECDOC—761, pp. 11-19) Present status of the 
HTTR project at JAERI. Saito, S. (Japan Atomic Energy Research 
Inst., Oarai, Ibaraki (Japan). Dept. of HTTR Project). international 
Atomic Energy Agency, Vienna (Austria). Aug 1994. (CONF- 
9210382-: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). In High temperature applications of nu- 
clear energy: Proceedings of a technical committee meeting held 
in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

The HTTR is a high temperature gas cooled test reactor with 
thermal output of 30 MW, outlet coolant temperatures of 850 deg. 
C at the rated operation and 950 deg. C at the high temperature 
test operation. The HTTR consists of a reactor pressure vessel 
with a prismatic core in it, a main cooling system with an intermedi- 
ate helium-helium heat exchanger and a pressurized water cooler 
in parallel, an auxiliary cooling system, reactor vessel cooling sys- 
tems and related components. The HTTR is utilized for establishing 
and upgrading the technology bases for HTGRs including irradia- 
tion tests for fuels and materials, safety demonstration tests and 
nuclear heat application together with for carrying out various kinds 
of innovative basic researches on high temperature technologies. 
Since 1969, the JAERI has carried out research and development 
works on block type fuels, high temperature materials, high tem- 
perature in-core instrumentations, high temperature components, 
reactor physics, heat transfer and fluid dynamics, plate-out of fis- 
sion products etc., in order to construct the HTTR which can supply 
high temperature coolant of 950 deg. C to the outside of the pres- 
sure vessel for the first time in the world. In November 1990, the 
installation permit was issued by the Government through about 20 
months’ safety review by the Science and Technology Agency and 
the Nuclear Safety Commission. The construction of the HTTR fa- 
cility was initiated on the site in the Oarai Research Establishment, 
JAERI in March 1991. The excavation of ground was completed at 
the HTTR site in August 1991 and installation of the reactor con- 
tainment vessel will be completed by the end of October, 1992. 
The first criticality will be attained in 1998. (author). 12 figs, 3 tabs. 


33073 (IAEA-TECDOC-761, pp. 23-33) Application of the 
high temperature reactor in the energy economy. Kugeler, K. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik); Barnert, H. international 
Atomic Energy Agency, Vienna (Austria). Aug 1994. (CONF- 
9210382-: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). In High temperature applications of nu- 
clear energy: Proceedings of a technical committee meeting held 
in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper an evaluation on the requiremenis for a 
catastrophe-free nuclear energy is given; and it is shown that the 
HTR in an appropriate design can meet these requirements. An 
adequate HTR design for the production of high temperature heat 
for various processes is presented and it is explained with respect 
to the technology and the safety. The most interesting process 
heat applications is the steam reforming process; in addition pro- 
cesses for the production of oil from oil shale and oil sand and for 
the refinement of coal are of interest. A long term option is the pro- 
duction of hydrogen from water by thermochemical (pure thermal 
and hybrid) splitting of water. In all these processes the transfer of 
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the heat from the reactor to the process may require a helium/ 
helium heat exchanger. Particular problems of the coupling are: 
the material for the heat exchangers with wall temperatures of 
about 900 deg. C, the diffusion of tritium into the products, the haz- 
ardous potential of the process gases in the vicinity of the nuclear 
reactor and the after heat removal in extreme accidents. To all 
these problems contributions are made in this paper which show 
that fundamental solutions are available. 12 refs, 13 figs. 


33074 (IAEA-TECDOC~761, pp. 33-41) Technical and eco- 
nomic prospects for the gas-turbine MHTGR. Mears, L.D. 
(Gas-Cooled Reactor Associates, San Diego, CA (United States)); 
Penfield, S.R. Jr. International Atomic Energy Agency, Vienna 
(Austria). Aug 1994. (CONF-9210382—: 2. JAERI symposium on 
HTGR technologies, Oarai (Japan), 21-23 Oct 1992). In High tem- 
perature applications of nuclear energy: Proceedings of a technical 
committee meeting held in Oarai, Japan, 19-20 October 1992. 
138p. Order Number DE95602203. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The high temperature capability of the High Temperature Gas- 
Cooled Reactor (HTGR) fuel system, in conjunction with the 
Modular HTGR (MHTGR) design philosophy, provide the basis for 
enhanced safety characteristics and for unique applications of nu- 
clear energy in both the electric generation and process energy 
markets. A particular promising approach is the coupling of the 
MHTGR heat source with a closed gas-turbine power conversion 
cycle (Brayton cycle). Initial results from related international efforts 
indicate the potential to generated electricity with mid-40% efficien- 
cies, with reduced capital costs (relative to steam cycle power 
plants), and at power costs competitive with modern natural gas 
fired combined cycle gas-turbine power plants. In addition, the 
thermodynamic characteristics of the Brayton cycle suggest that 
the gas-turbine MHTGR (MHTGR-GT) would be well suited for 
coupling with certain process energy applications, such as desali- 
nation and cogeneration. In this paper, the technical and economic 
potential of the MHTGR-GT are explored. In addition, key technical 
and licensing issues are identified, and the near term program to 
address them is summarized. (author). 10 refs, 5 figs, 3 tabs. 


33075 (IAEA-TECDOC—761, pp. 42-46) High temperature 
process heat application of nuclear energy in China. Wang 
Dazhong (institute of Nuclear Energy Technology, Beijing (China)); 
Xu Yuanhui; Wu Zhongxin; Tong Yunxian; Ju Huaiming. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Aug 1994. 
(CONF-9210382-: 2. JAERI symposium on HTGR technologies, 
Oarai (Japan), 21-23 Oct 1992). In High temperature applications 
of nuclear energy: Proceedings of a technical committee meeting 
held in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

According to a preliminary forecast of energy demand, China will 
face liquid fuel shortage in the middle of next century, a large part 
of liquid fuel supply would be dependent on coal conversion. Con- 
sidering the environment pollution and save of precious coal 
resource, the nuclear coal conversion is a favorable process. Ac- 
cording to the requirement, a R and D programme of HTR based 
on high temperature application has been launched in China. A 
project of 10 MW High Temperature Reactor Test Module (HTR10- 
TM), which is designed as a multipurpose test module, was 
approved by the State Science and Technology Commission as 
well as the State Council of China. The start of construction of the 
test HTR is planned in the beginning of 1994. A R and D pro- 
gramme of nuclear coal conversion process is being performed 
parallelly. (author). 4 figs, 1 tab. 


33076 (IAEA-TECDOC—761, pp. 46-54) A preliminary study 
on co-generation systems with the modular HTGR for Japan- 
ese conditions. Yamada, M. (Fuji Electric Co. Ltd., Tokyo 
(Japan)); Sato, S.; Mitsui, H.; Fujimoto, N. International Atomic En- 
ergy Agency, Vienna (Austria). Aug 1994. (CONF-9210382-: 2. 
JAERI symposium on HTGR technologies, Oarai (Japan), 21-23 
Oct 1992). In High temperature applications of nuclear energy: 
Proceedings of a technical committee meeting held in Oarai, 
Japan, 19-20 October 1992. 138p. Order Number DE95602203. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Various application studies of HTGR heat had been carried out 
in Japan for the temperature range between 850 deg. C to 950 
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deg. C, but very little interests have been given to HTGRs with 700 
deg C-750 deg. C outlet temperature, which have been developed 
to commercial stage in USA and FRG. In this preliminary study, in- 
dustrial application of HTFR with 700 deg. C outlet temperature 
investigated under the circumstance of Japanese industries based 
on the assumption that HTGRs with about 550 deg. C steam have 
been commercially available. The study was conducted as a part of 
the work of "JAIF Study Group on Uses of Reactor Heat”, carried 
out from July 1990 to March 1991. (author). 3 refs, 4 figs, 6 tabs. 


33077 (IAEA-TECDOC~761, pp. 55-59) Outlook on heat uti- 
lization and Hz production potential of HTR in Japan. ide, A. 
(Fuji Electric Co. Ltd., Tokyo (Japan)); Tasaka, K. International 
Atomic Energy Agency, Vienna (Austria). Aug 1994. (CONF- 
9210382-: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). In High temperature applications of nu- 
clear energy: Proceedings of a technical committee meeting held 
in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

Although more than 30% of electricity is now generated by nu- 
clear power plant in Japan, utilization of nuclear energy in the field 
other than power generation is still very low. The necessity to limit 
the use of the fossil fuel is not becoming the first requisite to con- 
sider the best mix method of the energy supply in all the countries 
of the world. In most of the advanced countries, some change of 
energy consumption structure is mandatory. Nuclear is believed to 
be the most promising solution under these circumstances. Espe- 
cially, under a long prospect of increasing energy consumption with 
increasing world population, replacement of the energy used in the 
chemical industry and transportation by nuclear energy seems to 
be the most effective way to suppress the release of COz. About 
50% of energy used in the chemical industries require a tempera- 
ture more than 600 deg. C. This is easily attained by the HTR but 
not by other types of reactor. Hydrogen is not a primary energy 
source but is a clean energy to be used in industry, transportation 
and in a family day life. Hydrogen can be produced by nuclear en- 
ergy. The HTR is a best energy converter for the production of 
hydrogen because the highest efficiency can be obtained by use of 
the HTR. To assess the effectiveness of utilizing the HTR, it is use- 
ful to know the potential demands for this type of reactor in Japan. 
in Europe, it is reported that there may be a market for about 150- 
2000 200MW; modular HTR reactors. In Japan, this number can 
be estimated to be about 400 when the energy consumption is 
considered only for power and steam use in industries. But this 
number will be increased much higher if the market of hydrogen is 
developed. (author). 5 refs, 5 figs, 6 tabs. 


33078 (IAEA-TECDOC-761, pp. 60-66) Prospective high- 
temperature nuclear power applications in Venezuela for 
heavy oil exploitation. Carvajal Osorio, H. (Instituto Venezolano 
de Investigaciones Cientificas, Caracas (Venezuela)). International 
Atomic Energy Agency, Vienna (Austria). Aug 1994. (CONF- 
9210382-: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). In High temperature applications of nu- 
clear energy: Proceedings of a technical committee meeting held 
in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

A co-processing model is presented, as an alternative in heavy 
oil exploitation, to produce synthetic fuel by heavy crude upgrading 
performed together with coal liquefaction heavy crude upgrading 
performed together with coal liquefaction, and with the aid of ad- 
vanced nuclear power. High temperature nuclear reactors provide 
most of the heat requirements in the high temperature range, that 
is, above 800 deg. C, in order to operate a reforming unit to 
produce the large quantities of hydrogen needed for the hydro- 
genation of the crude. High quality steam could also be obtained 
with heat extracted from the reactor gas coolant loop. The pro- 
posed model includes the option of a thermochemical pipe energy 
transmission systems, which consist of piping the reforming gas, a 
mixture of hydrogen and CO, to a distant location where energy is 
needed, where these gases are allowed to react in an exothermal 
reaction to form methane. A heat exchanger is used to extract the 
generated heat for industrial processes and steam production. The 
methane, part of which could be consumed locally, is returned 


182 ERA Vol. 19, No. 12 


through a parallel pipe back to the reforming unit. Make up reform- 
ing gas could be obtained by gasification of heavy-oil. As an 
interesting alternative, this heavy oil could be the form of Orimul- 
sion, the suspension in water of bitumen or extra-heavy crude, with 
the help of special diluents, a product commercialized now by 
Venezuela as a new fuel. The raw material for the hydrogen pro- 
duction could be either natural gas or heavy oil residues, the later 
obtained in the upgrading process. 24 refs, 5 figs, 1 tab. 


33079 (IAEA-TECDOC-761, pp. 69-75) Modular high tem- 
perature gas-cooled reactor heat source for coal conversion. 
Schleicher, R.W. Jr. (General Atomics, San Diego, CA (United 
States)); Lewis, A.C. International Atomic Energy Agency, Vienna 
(Austria). Aug 1994. (CONF-9210382-: 2. JAERI symposium on 
HTGR technologies, Oarai (Japan), 21-23 Oct 1992). In High tem- 
perature applications of nuclear energy: Proceedings of a technical 
committee meeting held in Oarai, Japan, 19-20 October 1992. 
138p. Order Number DE95602203. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Countries with large coal deposits have the option of coal con- 
version to supply transportable fuel demands. Because the most 
desirable coal conversion processes take place at 800 deg. C or 
higher, only the HTGR, among all reactor types, has the potential 
to provide heat for coal conversion processes. The paper presents 
the system arrangement for MHTGR plant to produce methanol 
from coal describes the reactor system, addresses safety consider- 
ations and presents an economic evaluation. (author). 10 refs, 4 
figs, 4 tabs. 


33080 (IAEA-TECDOC-761, pp. 76-79) Systems for heat 
transport from an HTGR to industrial processes. Golovko, V.F. 
(OKBM, Nizhnij Novgorod (Russian Federation)); Kiryushin, A.1.; 
Kuzavkov, N.G. International Atomic Energy Agency, Vienna (Aus- 
tria). Aug 1994. (CONF-9210382-: 2. JAERI symposium on HTGR 
technologies, Oarai (Japan), 21-23 Oct 1992). In High temperature 
applications of nuclear energy: Proceedings of a technical commit- 
tee meeting held in Oarai, Japan, 19-20 October 1992. 138p. 
Order Number DE95602203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the Russian Federation, design activities have been carried 
out using heat from VGM reactors for oil refineries, petrochemical 
plants and plants producing synthetic liquid fuels. To assure a high 
level of safety and the absence of contamination of the final prod- 
uct, the selected heat transport system includes an intermediate 
helium loop and a technological circuit with silicon oil as a coolant. 
(author). 3 figs. 


33081 (IAEA-TECDOC—761, pp. 79-85) Methanol synthesis 
from recycled carbon dioxide and hydrogen from high temper- 
ature steam electrolysis with the nuclear heat of an HTGR. 
Miyamoto, Y. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan)); Omoto, A.; Aoki, Y.; Murakami, T.; Uchida, S.; Shi- 
rakawa, S.; Murakami, N.; Yamauchi, Y.; Fukuda, S.; Kamishima, 
Y. International Atomic Energy Agency, Vienna (Austria). Aug 1994. 
(CONF-9210382—: 2. JAERI symposium on HTGR technologies, 
Oarai (Japan), 21-23 Oct 1992). In High temperature applications 
of nuclear energy: Proceedings of a technical committee meeting 
held in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

Global warming resulting from increasing carbon dioxide is a cru- 
cial and imperative issue to cope with. Curving CO. emission is a 
must to prevent global warming. This paper addresses a study of 
an environment-friendly plant concept in which reduction of emis- 
sions is attained by utilizing nuclear generated heat to methanol 
production. The process of the plant is as follows: (1) High- 
temperature heat energy is obtained from MHTGRs (MHTGR: 
Modular High-Temperature Gas-Cooled Reactor) that emit no COo. 
(2) The high-temperature heat electrolyzes steam into hydrogen. 
(3) Hydrogen reacts with carbon dioxide emitted from a thermal 
power plant producing methanol: a promising and easily trans- 
portable. This paper describes the results studied by Sub-Group 
"Methanol Synthesis from Recycled Carbon Dioxide and Hydrogen 
from High Temperature Steam Electrolysis” which branches out of 
"Study Group” belonging to "The Committee on Uses of Reactor 
Heat” organized by Japan Industrial Forum (JAIF). (author). 5 refs, 
7 figs, 1 tab. 





33082 (IAEA-TECDOC—761, pp. 86-91) Safety analysis and 
considerations for HTTR steam reforming hydrogen/methanol 
co-production system. Fujimoto, N. (Japan Atomic Energy Re- 
search Inst., Oarai, Ibaraki (Japan). Dept. of HTTR Project); 
Saikusa, A.; Hada, K.; Sudo, Y. International Atomic Energy 
Agency, Vienna (Austria). Aug 1994. (CONF-9210382—: 2. JAERI 
symposium on HTGR technologies, Oarai (Japan), 21-23 Oct 
1992). In High temperature applications of nuclear energy: Pro- 
ceedings of a technical committee meeting held in Oarai, Japan, 
19-20 October 1992. 138p. Order Number DE95602203. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The following issue is discussed in the present paper, so as to 
develop the measures for ensuring the reactor safety from troubles 
or accidents in the steam reforming system. How to protect the re- 
actor from upsets in the steam reforming system, in particular, to 
clarify how large magnitude in disturbances in the reforming sys- 
tem triggers a reactor scram. A simplified analytical model has 
been developed so as to analyze transient behaviours of the total 
system, using a transient thermal-hydraulics computer code for HT- 
GRs, THYDE-HTGR. Analytical results suggested the following 
measures for protecting the reactor. Steam generated at the steam 
generator should be accumulated once in a large volume of a 
drum, and then a small portion of the steam flows to the steam re- 
former as feedstock. This is because if all steam is fed to the 
steam reformer, a decrease in flow rate of methane leads to a cor- 
responding decrease in feedwater flow rate and then results in a 
simultaneous decrease in heat removal rate of steam generator, as 
the ratio steam to carbon at the inlet of the reformer is controlled at 
the specified value. 3 refs, 9 figs, 2 tabs. 


33083 (IAEA-TECDOC-761, pp. 95-102) High temperature 
heat storage and temperature upgrading by use of CaO/H2,0 
and CaO/CO, reactions. Ogura, H. (Nagoya Univ., Nagoya 
(Japan). Dept. of Chemical Engineering); Kanamori, M.; Matsuda, 
H.; Hasatani, M. International Atomic Energy Agency, Vienna (Aus- 
tria). Aug 1994. (CONF-9210382-: 2. JAERI symposium on HTGR 
technologies, Oarai (Japan), 21-23 Oct 1992). In High temperature 
applications of nuclear energy: Proceedings of a technical commit- 
tee meeting held in Oarai, Japan, 19-20 October 1992. 138p. 
Order Number DE95602203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

From the view point of utilizing high temperature level heat of 
nuclear energy, chemical heat pump (CHP) systems are surveyed 
for high temperature level heat storage and temperature upgrading 
of the heat. In the present paper, two types of CHP using CaO/ 
H20/Ca(OH)2 and CaO/CO2/CaCOz reactions are proposed by 
considering the reaction temperature level and reaction rates etc. 
The operating temperature level and heat-releasing/storing rates of 
a lab-scale heat pump unit using the above mentioned reactions 
were investigated experimentally and theoretically. It was found 
that the temperature of the reactant particle bed during the heat- 
releasing step in the CHP using a CaO/H20/Ca(Oh)2 reaction was 
rapidly raised up to 870K, when the evaporated H2O vapor pres- 
sure was 506 kPa. Regeneration of CaO from Ca(OH)». during the 
heat-storing step was well completed at the supplied heat tempera- 
ture of 773K. It was also recognized that these experimental 
results were well explained by a derived mathematical model which 
considers the unsteady state heat conduction accompanied by the 
exo-/endothermic reaction of the CaO packed bed. For the CHP 
using CaO/CO2/CaCO3 reaction, the initial temperature of CaO 
packed bed maintained at 773K was upgraded to 1300K by adjust- 
ing the COz pressure at 506kPa. Thus, the possibility of CaO/H20/ 
Ca(OH)2 and CaO/CO2/CaCO3 reactions for high-temperature 
CHP which will be driven by nuclear thermal energy was shown 
from a fundamental viewpoint. (author). 8 refs, 13 figs, 1 tab. 


33084 (IAEA-TECDOC-—761, pp. 102-107) Application of 
chemical heat pipe using SO2/SO, reversible thermochemical 
reaction to the transportation of high temperature thermal en- 
ergy. Zeng Weiping (Nagoya Univ., Nagoya (Japan). Dept. of 
Chemical Engineering); Matsuda, H.; Hasatani, M. International 
Atomic Energy Agency, Vienna (Austria). Aug 1994. (CONF- 
9210382—: 2. JAERI symposium on HTGR technologies, Oarai 
(Japan), 21-23 Oct 1992). In High temperature applications of nu- 
clear energy: Proceedings of a technical committee meeting held 
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in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

A chemical heat pipe system by use of SO2/SO3 reversible ther- 
mochemical reaction was described. The high temperature thermal 
energy transportation experiments by means of a hermetic appara- 
tus composed of SO.-oxidation and SO3-deoxidization catalytic (Pt/ 
a-Alz03) packed bed reactors were carried out in a lab-scale. As a 
result, under the certain conditions where circulating gas flow rate, 
gas component, the initial temperature of two reactors were 
changed, it was recognized that the high temperature thermal en- 
ergy could be transported continuously between two reactors 
without any drop in catalyst reactivity. In addition, it was found that 
it is indispensable to improve the heat transfer ability of a high tem- 
perature heat exchanger incorporated with a reactor, because there 
were a large temperature gradient in the catalytic packed bed. To 
improve the heat transfer rate of heat exchanger, an application of 
a finned tube-wall reactor, in which the catalyst was coated on the 
tube surface, was considered and the heat exchange experiments 
of the heat demand end were carried out in a lab-scale. It was rec- 
ognized that a high reactivity on SO2-oxidation and high efficiency 
on heat exchanging process was achieved in the finned tube-wall 
reactor. Finally, a new type chemical heat pipe with chemical heat- 
pump function, which enables to upgrade the temperature level of 
the heat demand end by controlling the pressure in the hermetic 
system, was discussed from a fundamental view of thermodynami- 
cal equilibrium. (author). 15 refs, 12 figs, 2 tabs. 


33085 (IAEA-TECDOC—761, pp. 108-114) R and D and the 
application of metal hydride super heat pump for nuclear plant 
and Hp pliant. Ishiyama, S. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan)); Ugachi, H.; Eto, M. International Atomic 
Energy Agency, Vienna (Austria). Aug 1994. (CONF-9210382-: 2. 
JAERI symposium on HTGR technologies, Oarai (Japan), 21-23 
Oct 1992). In High temperature applications of nuclear energy: 
Proceedings of a technical committee meeting held in Oarai, 
Japan, 19-20 October 1992. 138p. Order Number DE95602203. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To contribute to the effective utilization of nuclear heat, the inves- 
tigation was made on the heat storage technique in which the 
lower grade thermal energy can be transferred into the higher 
grade one, and the mass hydrogen storage technique in which the 
large amount of hydrogen can be stored efficiently. A heat pump 
system in which the metal-hydrogen reaction is utilized (Metal Hy- 
dride Super Heat Pump:MHSHP) was evaluated in this study. It 
was made clear that there is a possibility that if the heat sources of 
100 deg. C and 600 deg. C are supplied from outside of the sys- 
tem, the output temperatures of 200 deg. C and 800 deg. C would 
be available using MHSHP system. The specifications of the metal 
hydride optimum for the effective operation of the MHSHP system 
are also discussed. Moreover, recent experimental activities of R 
and D for the new metal hydride materials are summarized. (au- 
thor). 3 refs, 10 figs. 


33086 (IAEA-TECDOC-~761, pp. 114-119) A progress report 
on bench scale studies of the iodine-sulfur process for ther- 
mochemical hydrogen production. Shimizu, S. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan)); Nakajima, H.; 
Onuki, K. International Atomic Energy Agency, Vienna (Austria). 
Aug 1994. (CONF-9210382—: 2. JAERI symposium on HTGR tech- 
nologies, Oarai (Japan), 21-23 Oct 1992). In High temperature 
applications of nuclear energy: Proceedings of a technical commit- 
tee meeting held in Oarai, Japan, 19-20 October 1992. 138p. 
Order Number DE95602203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper describes recent progress in studies of the lodine- 
Sulphur (IS) process for thermochemical hydrogen production 
being performed in JAERI. A total of about 20 liters of hydrogen 
were produced during six cycles of operation of a bench scale 
apparatus for the IS process. The three key conditions, (1) the re- 
lation between density and X(H2O) under two-phase separation of 
HIx(aq) and H2SO,4(aq), (2) the maximum amount of SO2 ab- 
sorbable in the Bunsen reaction and (3) the removal of H2SO, 
dissolved in HIx(aq), are clarified. (author). 4 refs, 6 figs, 3 tabs. 


33087 (IAEA-TECDOC-—761, pp. 119-124) Hydrogen produc- 
tion by high-temperature electrolysis of steam. Hino, R. (Japan 
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Atomic Energy Research Inst., Tokai, Ibaraki (Japan)); Miyamoto, 
Y. International Atomic Energy Agency, Vienna (Austria). Aug 1994. 
(CONF-9210382-: 2. JAERI symposium on HTGR technologies, 
Oarai (Japan), 21-23 Oct 1992). In High temperature applications 
of nuclear energy: Proceedings of a technical committee meeting 
held in Oarai, Japan, 19-20 October 1992. 138p. Order Number 
DE95602203. Source: OSTI; NTIS (US Sales Only); INIS. 

Hydrogen production by high-temperature electrolysis of steam is 
a reverse process of a solid oxide fuel cell under development in 
the world. It is a simple and efficient process to produce hydrogen 
from water theoretically. In JAERI, bench-scale tests using an elec- 
trolysis tube have been conducted to investigate electrolysis 
characteristics and to accumulate operational know-how for a plant 
with is a utility system of high temperature heat from high tempera- 
ture gas-cooled reactors. An electrolysis tube was fabricated by 
connecting 12 electrolysis cells in series. The cell consisted of 
multi-layers of an electrolyte and electrodes coated on a base ce- 
ramic tube. The electrolyte layer was made of yttria-stabilized 
zirconia. In the test, steam was supplied with argon gas as a car- 
rier gas and DC power to the electrolyte through the electrodes. 
Hydrogen production rate increased with the applied power and the 
electrolysis temperature. The maximum production rate was 7.6 
NL/h at 950 deg. C and the applied power of 27W. (author). 5 refs, 
7 figs, 1 photo. 


33088 (IAEA-TECDOC—761, pp. 124-134) Design of steam 
reforming hydrogen and methanol co-production system to be 
connected to the HTTR. Hada, K. (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Dept. of HTTR Project); Fu- 
jimoto, N.; Sudo, Y. International Atomic Energy Agency, Vienna 
(Austria). Aug 1994. (CONF-9210382-: 2. JAERI symposium on 
HTGR technologies, Oarai (Japan), 21-23 Oct 1992). In High tem- 
perature applications of nuclear energy: Proceedings of a technical 
committee meeting held in Oarai, Japan, 19-20 October 1992. 
138p. Order Number DE95602203. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A wide spectrum of discussions on nuclear process heat applica- 
tions suggest that a steam reforming hydrogen and methanol (or 
synthesis gas) co-production process to be at present the most 
practical and desirable nuclear process heat application to be 
demonstrate using the HTTR. The HTTR steam reforming system 
achieved economic competitivity and operability/controllability by 
applying several innovative measures to improve productivity of hy- 
drogen and methanol, effectively utilizing nuclear process heat and 
installing an extra heat exchanger to accommodate heat demand 
in the steam reforming system to the nuclear process heat supply. 
As the result, hydrogen of 1390Nm°/h and methanol of 1930kg/h 
are to be produced form LNG of 950kg/h utilizing the nuclear pro- 
cess heat of 10MW. (author). 14 refs, 10 figs, 1 tab. 


33089 


(INIS-mf—13901) Computation of flow through a 
block assembly. Kochavi, E.; Anteby, |.; Shari, |.; Gruntman, S. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel); Israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 


Negev. May 1993. 3p. (CONF-9305381-: 24. conference on 
mechanical engineering, Haifa (Israel), 18-19 May 1993). Order 
Number DE95602204. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple procedure is presented for computation of flow through 
gaps in the assembly block. This procedure enables estimation of 
bypass flows through the reflector of a gas cooled reactor. The 
method is based on a simplified channel network representation of 
the gap configuration. Using computer program the procedure was 
applied for verification on an experimental model. The results of 
the computation were in good agreement with the experimental 
data. A typical three dimensional model of a gas cooled reflector 
was also computed. (authors) 2 refs, 3 figs. 


33090 (INIS-mf-14362) Transient analysis in medium size 
HTGR power plant. Shapira, M.; Gal, D.; Saphier, D. Israel Atomic 
Energy Commission, Yavne (Israel). Soreq Nuclear Research 
Center. May 1993. 4p. (CONF-9305381-: 24. conference on me- 
chanical engineering, Haifa (Israel), 18-19 May 1993). Order 
Number DE95602205. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work we use then DSNP software, to study the reactivity 
transient in HTGR medium size power plant, initiated by a sudden 
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rise in core reactivity followed by a scram action as a result of tem- 
perature growth. The decay heat in the core is removed from the 
primary loop in the steam generator. The simulation shows that 
during the transient the peak core gas temperature is 857 degrees 
C and the peak fuel temperature is 1026 degrees C, which indicate 
that the fuel coating integrity is not in danger. (authors) 7 refs, 12 
figs. 


33091 (JAERI-M-94-024) Experimental study on a simu- 
lated primary-pipe rupture accident of HTGR: Experimental 
results of air ingress behavior 2. Takenaka, Satsuki (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Takeda, Tetsuaki; Hishida, Makoto; Agake, 
Takashi; Emori, Koichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. 65p. (In Japanese). Order Number 
DE95703898. Source: OSTI; NTIS; INIS. 

A primary-pipe rupture accident is a critical design base accident 
of a High-Temperature Gas-cooled Reactor. At the accident it is 
expected that air enters into the reactor core from the breach and 
the complicated natural convection of multi-component gas mix- 
tures with graphite oxidation takes place. In order to investigate 
these phenomenon, therefore, we constructed an experimental ap- 
paratus simulating the pipe rupture and performed air ingress 
experiments. As a result, it was known that in the isothermal cases 
the period from the pipe rupture to the onset of the natural circula- 
tion of air (the first stage) lasts for a few days. In this report, in 
order to simulate the similar condition of the real plant, we report 
the non-uniform temperature cases and uniform-and-non-constant 
cases of the air ingress experiments. The results are as follows. 
(1) The period of the first stage of the non-uniform temperature 
cases is shorter than that of isothermal cases. (2) It owes the cool- 
ing speed of the reactor core, whether the natural circulation of air 
takes place or not. (author). 


33092 (PNL-SA-24831) RBMK pressure tube rupture as- 
sessment. Schmitt, B.E.; Tsiklauri, G.V. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9408140-2: 1994 RELAP-5 internal users 
seminar, Baltimore, MD (United States), 29 Aug - 1 sep 1994). Or- 
der Number DE94018731. Source: OSTI; NTIS; INIS; GPO Dep. 

The Russian RBMK reactor core design consists of multiple par- 
allel pressure tube channels that contain Zr clad, UO. fuel pin 
bundles. These parallel channels are contained within graphite 
moderator blocks which are, in turn, contained within a sealed core 
cavity. Current safety evaluation efforts of the RBMK reactors have 
been concentrating in the area of tube ruptures within the core 
cavity and, in particular, multiple tube ruptures that could threaten 
the reactor core integrity. Tube rupture events result in a pressur- 
ization of the reactor core cavity. The original design overpressure 
for the cavity region was based on a single tube rupture, resulting 
in considerable margin to the top plate lift pressure. The top plate 
lift pressure is 3.1 bar, and a single tube rupture would result in 
approximately 1.4 bar. RBMK plant specific cavity pressure relief 
designs provide for between three and in simultaneous tube rup- 
tures before exceeding the top plate lift pressure. Thus, current 
safety evaluations have begun to examine the potential for multiple 
tube ruptures that could exceed the current cavity pressure relief 
designs. One such scenario being examined is a partial rupture in 
a group distribution header that results in stagnated (low) flow to 
up to 40 pressure tubes. The subsequent fuel heatup in these re- 
duced flow tubes could result in multiple tube ruptures beyond the 
design relief capacity of the core cavity. This paper examines sev- 
eral key issues in evaluating this transient, including: (1) the 
effects of low flow, (2) the effects of axial peaking, and (3) the ef- 
fects of radial peaking, all relative to the time to tube rupture. 
These issues each play a significant role in attempting to evaluate 
the likelihood and severity of multiple tube ruptures for a partial 
group distribution header break. 


33093 (WINCO-1223) Disposal options for burner ash 
from spent graphite fuel: Final study report November 1993. 
Pinto, A.P. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Aug 1994. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE94019089. Source: OSTI; NTIS; INIS; GPO Dep. 
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Three major disposal alternatives are being considered for Fort 
St. Vrain Reactor (FSVR) and Peach Bottom Reactor (PBR) spent 
fuels: direct disposal of packaged, intact spent fuel elements; (2) 
removal of compacts to separate fuel into high-level waste (HLW) 
and low-level waste (LLW); and (3) physical/chemical processing to 
reduce waste volumes and produce stable waste forms. For the 
third alternative, combustion of fuel matrix graphite and fuel particle 
carbon coatings is a preferred technique for head-end processing 
as well as for volume reduction and chemical pretreatment prior to 
final fixation, packaging, and disposal of radioactive residuals (fis- 
sile and fertile materials together with fission and activation 
products) in a final repository. This report presents the results of a 
scoping study of alternate means for processing and/or disposal of 
fissile-bearing particles and ash remaining after combustion of 
FSVR and PBR spent graphite fuels. Candidate spent fuel ash 
(SFA) waste forms in decreasing order of estimated technical feasi- 
bility include glass-ceramics (GCs), polycrystalline ceramic 
assemblages (PCAs), and homogeneous amorphous glass. Candi- 
date SFA waste form production processes in increasing order of 
estimated effort and cost for implementation are: low-density GCs 
via fuel grinding and simultaneous combustion and waste form pro- 
duction in a_ slagging cyclone combustor (SCC); glass or 
low-density GCs via fluidized bed SFA production followed by con- 
ventional melting of SFA and frit; PCAs via fluidized bed SFA 
production followed by hot isostatic pressing (HIPing) of SFA/frit 
mixtures; and high-density GCs via fluidized bed SFA production 
followed by HIPing of Calcine/Frit/SFA mixtures. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 32390, 33219, 33581 


33094 (INIS-mf-14346) Third international conference on 
CANDU fuel: Conference proceedings. Boczar, Peter (ed.) 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. [597p.] (CONF-921099-: 3. international confer- 
ence on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

These proceedings contain full texts of all 49 papers from the 
ten sessions and the banquet address. The sessions were on the 
following subjects: International experience and programs; Fuel be- 
haviour and operating experience; Fuel modelling; Fuel design; 
Advanced fuel and fuel cycle technology; AECL’s concept for the 
disposal of nuclear fuel waste. The individual papers have been 
abstracted separately. 


33095 (INIS-mf—14346, pp. 1.1-1.9) Nuclear fuel fabrication 
in Romania. Galeriu, C.A. (Nuclear Fuel Plant, Pitesti (Romania)); 
Pascu, Axente. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. [597p.] (CONF-921099-: 3. international conference on 
CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In Third interna- 
tional conference on CANDU fuel: Conference proceedings. Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of fabrication of zircaloy-clad-UO, fuel began 
in earnest after the Institute for Nuclear Technology, Pitesti, was 
established in 1971. Nuclear fuel fabrication went through the fol- 
lowing stages: 1. Laboratory research and studies; 2. Development 
of equipment and technology; 3. Experimental fuel fabrication and 
testing in the reactors MZFR in Germany, BR-2 in Belgium, NRU in 
Canada and MTR in Romania; 4. Fabrication of 37-element 
CANDU fuel on a pilot scale; 5. Qualification of manufacturing pro- 
cesses; 6. Industrial scale fabrication of 33,000 CANDU fuel 
bundles. In Pitesti, the experimental facilities necessary for this 
program include a 14 MW material testing reactor (TRIGA-type) 
with related hot cells, test stands for CANDU-type bundles, and an- 
alytical and control laboratories. At the time of the conference, the 
fabrication line was being updated in order to be qualified and au- 
thorized by AECL as a CANDU fuel supplier; this action will ensure 
the first fuel loading for Unit 1 of the Cernavoda Nuclear Power 
Station. 3 refs., 3 figs. 


33096 


(INIS-mf-14346, pp. 1.10-1.1.17) Korea’s experience 
and program on CANDU fuel R and D and fabrication. Suk, H.C. 


(Korea Atomic Energy Research Institute, Daejon, (Korea, Republic 
of)); Jung, S.H. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. [597p.] (CONF-921099-: 3. international conference on 
CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In Third interna- 
tional conference on CANDU fuel: Conference proceedings. Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

In Korea, a manufacturing process for the fabrication of CANDU 
37-element fuel bundies was successfully developed between 1981 
and 1986. At Korea Atomic Energy Research Institute (KAERI), 
more than 20,000 fuel bundies were produced up to May 1992, for 
use in Wolsung-1 power reactor. At the time of the conference, 
about 15,000 of these fuel bundles had been irradiated in 
Wolsung-1, and almost all of them had performed well. From 1995, 
the commercial fuel production program will be transferred to 
Korea Nuclear Fuel Company, which is building a plant with a ca- 
pacity of 400 tons of uranium per year. So-called CANFLEX fuel, 
more appropriate to advanced fuel cycles, is being developed 
jointly by AECL and KAERI. The paper includes a listing of the cur- 
rent status of the Republic of Korea’s nuclear power plants, with 
planning projections up to the year 2006. 2 tabs. 


33097 (INIS-mf—14346, pp. 1.18-1.28) Self-reliance in PHWR 
fuel production. Balaramamoorthy, K. (Department of Atomic En- 
ergy, Hyderabad (India). Nuclear Fuel Complex); Gupta, 
U.C.;  Katiyar, N.P.S.; Krishan, T.S.; Narayanan, P.S.A.; 
Narayanaswamy, R.; Pande, B.P.; Singh, N.K.; Jayaraj, R.N.; 
Chandramouli, V.A.; Sridharan, A.K.; LaxCanadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Nuclear Fuel Complex (NFC) in Hyderabad is an integrated 
facility for production of PHWR and BWR fuel assemblies, and also 
zircaloy and other components such as calandria and pressure 
tubes. As of the time of the conference, some 85,000 PHWR fuel 
bundles had been shipped. Due to historical difficulties over the 
proliferation question, India has had difficulty in importing equip- 
ment, and therefore some critical items of equipment, like the 
welding units for end-caps and bearing-pads, have had to be built 
in India. Zircaloy is produced locally from zircon sand. Great im- 
provements have been made since the 1970's in quality assurance 
and process technologies. Improvements achieved in the following 
areas are discussed: powder production, compaction, sintering, 
fuel assembly. 6 refs., 5 figs. 


33098 (INIS-mf-14346, pp. 1.29-1.35) Industrial approach of 
nuclear fuel cycle in Argentina. Cirimello, R.O. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina)); Olezza, R.L. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 
(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

Argentina has uranium mines, and also uranium refining capacity 
which is being moved from Cordoba to the Sierra Pintada mining 
complex. Due to the present low price, much uranium is being im- 
ported. A uranium enrichment plant is being developed, and the 
uranium hexafluoride production facility is already complete. Over a 
three-year period up to 1992, 431 fuel bundles were manufactured 
for Atucha-1 and 14,461 for Embalse. It is hoped that with the 
completion of Atucha-2, the fuel cost can be reduced from 1.0 to 
0.7 cents/kWh. Possible geological waste disposal sites are being 
studied. It is intended eventually to privatize most or all fuel cycle 
operations. 


33099 (INIS-mf-14346, pp. 1.36-1.47) Canadian fuel devel- 
opment. Gacesa, M. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Boczar, P.G.; Lau, 
J.H.K.; Truant, P.T.; Young, E.G.; Macici, N. Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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CANDU power reactor fuel has an excellent operational record, 
but nevertheless, in some cases research and development is 
necessary to resolve problems. Research is also being done to de- 
velop advanced fuel cycles for the future. The Candu Owners 
Group Fuel Technology Working Party has a program summarized 
under the following headings: Effect of oxygen-to-metal ratio, Fun- 
damental studies, CANLUB development, Extended burnup, Fuel 
modelling, Crevice corrosion, Fuel element operational limits, All- 
welded bundles, Follow-up to Darlington fuel damage investigation, 
Decay heat removal in air, Fuel data documentation. Research on 
advanced fuel cycles is summarized under the following headings: 
Uranium recovered from PWR's, CANFLEX fuel, Direct use of 
spent PWR fuel in CANDU, Low void reactivity fuel. 18 refs., 4 
figs., 1 tab. 


33100 (INIS-mf—14346, pp. 10.1-10.10) Design and irradia- 
tion experience with thorium based fuels in PHWRs. Das, M. 
(Nuclear Power Corp., Bombay (india)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099—: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS 

Irradiation tests on ThO> fuel bundles were carried out in Madras 
Atomic Power Station to prove the design of the thoria bundles and 
gain irradiation experience in order to provide capability for assess- 
ment of possible advanced fuel cycles using thorium. The first 220 
MWe unit of Kakrapar Atomic Power Project, which was commis- 
sioned on 3 September 1992, used 35 thoria bundles for the 
purpose of flux flattening in the initial core, to enable nearly full 
power operation from the beginning. The paper highlights the de- 
sign of thoria element assemblies, their irradiation performance, 
and the possible use of thorium in PHWR reactors. 7 refs., 5 figs., 
3 tabs. 


33101 (INIS-mf-14346, pp. 10.11-10.29) Optimization of 
CANDU reactor bundles for advanced fuel cycles. Bonin, H.W. 
(Royal Military Coll. of Canada, Kingston, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099-—: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

A steepest descent optimization method is described that pro- 
vides the best geometry and distribution of enrichment for the 
CANDU low enriched uranium (LEU) and mixed oxide (MOX) fuel 
cycles. The starting point of the optimization process is the present 
37-rod bundle geometry, and in a first step, the grading of the 
fresh fuel enrichment is optimized. In a second step, for an initial 
fresh fuel composition distribution, the bundle geometry is opti- 
mized using a similar method, leading to an optimal selection of 
such parameters as the rod radii, the number and size of the an- 
nuli, and the number of rods within each of the annuli. The index of 
performance is a weighted sum of terms including the discharge 
burnup, the power peaking within the bundle, and the surface heat- 
ing flux. Results show up to 60% improvement in the power 
peaking and in the surface heat flux as a result of the optimization 
process. 4 refs., 8 figs., 3 tabs. 


33102 = (INIS-mf-14346, pp. 10.30-10.42) The status of the 
program to develop the CANFLEX fuel bundle. Lane, A.D. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Sollychin, R.; Surette, B.A.; Townes, B.M.; 
Suk, H.C.; Rhee, B.W.; Jung, S.H.; Chung, C.H. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CANFLEX bundle is being developed as the next logical 
step in the evolution of CANDU fuel. This evolution is focussed on 
the optimal use of fuels with higher fissile contents, which require 
higher burnups for good economies. This is achieved in part by us- 
ing a 43-element bundie geometry with two element diameters, 
thereby reducing peak element ratings by 20% compared to the 
standard 37-element bundle. The more complex fuel management 
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procedures that are required by high-fissile fuels necessitate larger 
operating margins than are available with current bundles. To 
achieve this, a program is underway to optimize the thermalhy- 
draulic characteristics and enhance the critical heat flux in the 
CANFLEX bundle. Prototype bundles have been fabricated for the 
second stage of the CANFLEX demonstration irradiation, and 
larger-scale fabrication is underway on the new Mark 3 version of 
the bundle for use in both irradiation and flow-testing programs. 10 
refs., 5 figs., 1 tab. 


33103 (INIS-mf-14346, pp. 10.43-10.48) Options for the di- 
rect use of spent PWR fuel in CANDU (DUPIC). Keil, H. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Boczar, P.; Park, H.S. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This study evaluated the feasibility of the direct re-use of PWR 
fuel in CANDU. Options were; first, reconstituted PWR spent fuel 
using mechanical or thermal oxidation/reduction processes 
(OREOX, which is oxidation/reduction /oxidation, and VIPAC, which 
is vibratory compaction); secondly, reconfigured PWR spent fuel 
rods into single (existing PWR cladding) or doubly clad elements. 
The options were evaluated with respect to their impact on safe- 
guards, physics, fuel performance, handling and fabrication, waste 
management, retrofitting, and licensing. The most promising option 
is the oxidation reduction process (OREOX), with its homogeneous 
fuel characteristics that favourably influence physics, fuel perfor- 
mance, and licensing. 1 ref., 1 tab. 


33104 (INIS-mf—14346, pp. 10.49-10.55) A low-void reactiv- 
ity CANDU fuel bundle. Boczar, P.G. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Groeneveld, D.C.; Leung, L.K.; Dastur, A.R.; Chan, P.S.W.; 
Bowslaugh, D.R.; Allen, P.J.; Soedijono, P.; Choo, L.C.; Keil, H.; 
Sejnoha, R. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. [597p.] (CONF-921099-: 3. international conference on 
CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In Third interna- 
tional conference on CANDU fuel: Conference proceedings. Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of positive void reactivity have been accommodated 
in the design of the CANDU reactor. For example, in a loss-of- 
coolant accident, two independent fast-acting shutdown systems 
quickly shut the reactor down. Nevertheless, positive void reactivity 
is a feature some potential clients or regulatory agencies may find 
undesirable. AECL has developed a low-void-reactivity fuel bundle 
concept for these markets or jurisdictions. The concept is based on 
the use of dysprosium (as a burnable poison) mixed with depleted 
uranium in the centre of the bundle, and enrichment in the outer 
rings. This paper describes the concept, discusses the impact that 
zero or negative void reactivity has on safety, and outlines a pro- 
gram to demonstrate its performance. 5 refs. 


33105 (INIS-mf-14346, pp. 2.1-2.10) Fuel performance ex- 
perience in Indian pressurised heavy water reactors. Das, M. 
(Nuclear Power Corp., Bombay (india)); Bhardwaj, S.A.; Prasad, 
P.N. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099-: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

Prior to 1984, the fuel performance in Indian PHWR units was 
quite satisfactory. Subsequently, the performance deteriorated. The 
refuelling strategies were improved to bring down the fuel failure 
rate. In parallel, actions were taken to review the fuel design, fabri- 
cation, quality control, and reactor operation. Post-irradiation 
examination of the failed bundles has also been carried out. This 
paper reviews the fuel performance, and highlights the improve- 
ments carried out in design, manufacture, quality control, and 
operation. 2 figs., 2 tabs. 


33106 


(INIS-mf—14346, pp. 2.11-2.20) Recent operating ex- 
perience with 28 element fuel at Pickering NGS. Harris, A. 
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(Ontario Hydro, Pickering, ON (Canada). Pickering Generating Sta- 
tion); Hersey, M.W.; O'Neill, M.K.; Lee, R.T. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A review of 28-element fuel operating experience at Pickering 
NGS is presented. The following topics are discussed: 1. Recent 
experience with in-core defects and '°'! releases; 2. Operating 
strategies to minimize defect potential or to mitigate '>'| releases 
to the primary heat transport system; 3. Impact of reduced regula- 
tory limits as well as higher corporate expectations on operating 
strategies. 3 refs., 3 figs., 2 tabs. 


33107 (INIS-mf—14346, pp. 2.21-2.29) An overview of the 
examination of fuel as follow-up to the 1988 November over- 
power transient in Pickering NGS-A Unit 1. Floyd, M.R. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Chenier, R.J.; Leach, D.A.; Elder, R.R. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099—: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

A significant number of fuel elements that sustained power 
ramps during a forty-minute transient in Pickering NGS-A Unit 4 
exhibited stress corrosion cracking failures. These were always lo- 
cated at pellet-interface locations at the end of the element that 
achieved the largest relative increase in power. In addition, a pref- 
erence for recrystallized alpha (heat affected transition zone) 
material was observed. The defect threshold was influenced by 
pellet geometry. The duration of the transient was too short to 
influence residual mid-pellet sheath strain or grain growth. Circum- 
ferential ridges at pellet interfaces were generally enlarged, and 
existing grain-boundary fission-gas inventories were vented to the 
free volume. 5 refs., 4 figs., 1 tab. 


33108 


(INIS-mf-14346, pp. 2.30-2.43) Fuel defect investiga- 
tion at Point Lepreau. Manzer, A.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Sejnoha, 
R.; Steed, R.G.; Whynot, T.; Graham, N.A.; Barr, A.P.; Carter, T.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 


(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

Twenty defective bundles, mostly from high power positions, were 
discharged from Point Lepreau core in 1991/1992. They had no im- 
pact on station capacity factor, nor did they contribute significantly 
to the occupational exposures. This paper summarizes the defect 
investigation, which included in-core diagnostics of fission-product 
levels in the coolant, fuel bay inspections, and destructive exami- 
nations of new bundles at the manufacturing plant and of irradiated 
bundies at Chalk River. Primary hydriding is now strongly sus- 
pected, based on high levels of hydrogen found inside unirradiated 
fuel elements. The contamination was introduced by insufficient 
baking of the CANLUB graphite coating. 4 refs., 5 figs., 1 tab. 


33109 (INIS-mf-14346, pp. 2.44-2.60) Behavior of Bruce 
NGS-A fuel irradiated to a burnup of ~ 500 MWh/kgU. Floyd, 
M.R. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Leach, D.A.; Moeller, R.E.; Elder, 
R.R.; Chenier, R.uJ.; O’Brien, D. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Examination of three fuel bundles discharged from Bruce A at 
burnups of 478 to 518 MWh/kgU showed that the fuel had oper- 
ated at higher-than-expected temperatures, resulting in fission-gas 
releases of up to 24%, or even more. Sheathing strains of up to 
3% were also observed, indicating a high level of pellet-clad inter- 
action (PCl). This unexpected behaviour is believed to be related 
to a burnup-dependent reduction in UO,z thermal conductivity. All 


the outer elements from two of the bundles had failed by stress 
corrosion cracking in the endcap-weld region, as a result of PCI. 
No failures were observed in the elements examined from the third 
bundle. The factors believed to have primarily influenced perfor- 
mance are endcap-weld geometry and UO. density. Pellet 
geometry, stack length and sheath properties may also have influ- 
enced performance. It is concluded that, with the present fuel 
design, the average burnup limit of 450 MWh/kg U is justified. 13 
refs, 10 figs., 1 tab. 


33110 (INIS-mf—-14346, pp. 2.61-2.73) Characterization and 
thermal properties of hyperstoichiometric SIMFUEL. Lucuta, 
P.G. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Verrall, R.A.; Matzke, H.; Hastings, I.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 
(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
SIMFUEL (simulated high-burnup UO, fuel) with equivalent bur- 
nups of 1.5, 3, 6 and 8 atom % has been fabricated, and shown to 
be a good analogue of high-burnup UO, fuels. Hyperstoichiometric 
specimens were obtained by annealing in oxidizing atmospheres. 
The thermal conductivity of simfuel is less than that of pure UOz, 
the effect being stronger at lower temperatures. The intrinsic ther- 
mal conductivity of the fuel is a linear function of burnup. It is 
postulated that the analogous reduction of thermal conductivity in 
irradiated fuel contributes significantly to observed higher operating 
temperatures and enhanced fission-gas release. 23 refs., 7 figs. 


33111 (INIS-mf—-14346, pp. 3.1-3.22) Overview of fuel in- 
spections at the Darlington Nuclear Generating Station. Judah, 
J. (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In November 1990, fuel fragments were discovered in 
Darlington-2 reactor during a routine refuelling operation. Subse- 
quent inspection of over 1000 fuel bundles discharged from 
Darlington-1 and Darlington-2 revealed fatigue cracks in endplates, 
and fretting wear. The problem, due to mechanical vibration, has 
since been corrected. This paper discusses the methods of inspec- 
tion used, and presents the results. 13 figs., 6 tabs. 


33112 (INIS-mf-14346, pp. 3.37-3.63) Assessing the 
mechanical performance of a fuel bundle: Beam code descrip- 
tion. Tayal, M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Wong, B.J.; Lau, J.H.K.; Nichol- 
son, A.M. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099-: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The computer code BEAM helps assess the mechanical integrity 
of a fuel bundie. The focus of the code is to provide a fast and 
simple tool for calculating the following parameters of a fuel ele- 
ment and of the adjacent endplate: Axial and lateral stiffness of the 
fuel element; spring constants of the fuel element and of the end- 
plate; stresses in the endplate and in the endcap to endplate weld; 
frequency of lateral vibrations (radial and tangential); sheath col- 
lapse; and buckling load. 16 refs., 11 figs. 1 tab. 


33113 (INIS-mf-14346, pp. 3.64-3.74) Assessment of fuel 
defects in Darlington NGS. Reid, P.J. (Ontario Hydro, Toronto, 
ON (Canada)); Iglesias, F.C.; Dymarski, M.J.; Lim, S.T.; Lewis, 
B.J. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099-: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper outlines a safety analysis of the defect status of 
Darlington-1 during the operating period August to October 1991. 
The models used are outlined, and their implementation is de- 
scribed. The results of the analysis indicate that the number of 
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defected fuel elements never exceeded three in the north primary 
heat transport loop, and the mass of tramp uranium was ~2 grams 
during the period in question. These results are within Ontario Hy- 
dro’s experience with new reactors. 6 refs., 3 figs., 2 tabs. 


33114 (INIS-mf-14346, pp. 4.1-4.10) Disassembly behaviour 
of CANDU bundles under impact. Mathew, P.M. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.); Evans, 
D.G.; Wadsworth, S.; Kohn, E.; Notley, M.; Hadaller, G.l. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099—: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes a series of tests in which irradiated and 
unirradiated Pickering and Bruce fuel bundies were ejected from a 
pneumatic propulsion device onto a simulated power reactor vault 
floor to study their disassembly behaviour. These tests were aimed 
at validating the assumption that impact tests at room temperature 
using unirradiated bundles could be used to assess the impact dis- 
assembly behaviour of irradiated bundles at 300 degrees C. 
Information on bundle disassembly was required as part of the li- 
censing assessment of an end-fitting failure scenario leading to 
ejection of fuel bundles from the pressure tube into the reactor 
vault. These test demonstrate that, in terms of the largest pin clus- 
ter remaining after disassembly, tests using irradiated bundles at 
300 degrees C and tests using unirradiated bundles at room tem- 
perature produce similar results. 2 refs., 4 figs., 2 tabs. 


33115 (INIS-mf—14346, pp. 4.11-4.20) Dissolution of CANDU 
fuel by molten zircaloy-4 cladding. Hayward, P.J. (Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.); George, 
1.M. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099-: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper reports the measured solubilities of UO2 fuel at 2000 
and 2200 degrees C in nominally oxygen-free zircaloy, and at 2200 
degrees C in zircaloy containing an initial 25 atom % oxygen con- 
tent. The latter was used to represent the oxygen-saturated 
zircaloy component of steam-oxidized cladding. In all cases, a UO. 
to zircaloy mass ratio of ~10.9 was used to simulate the quantities 
present in clad Bruce A fuel. The solubility values and reaction 
paths during fuel dissolution and subsequent melt crystallization 


are discussed with reference to phase equilibria in the U-Zr-O sys- 
tem. 9 refs., 4 figs. 


33116 (INIS-mf-14346, pp. 4.21-4.33) Safety analysis for 
nuclear fuel experiments. Walsworth, J.A. (Atlantic Nuclear Ser- 
vices Ltd., Fredericton, NB (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper discusses a scope and methodology that may be 
used in the preparation of the final safety and hazards analysis 
report for nuclear fuel experiments. A particular example is consid- 
ered, namely the BTF-104 severe fuel damage experiment 
performed in the Canadian Blowdown Test Facility at AECL Re- 
search, Chalk River. 14 refs., 1 tab., 1 appendix. 


33117 


(INIS-mf-14346, pp. 4.34-4.42) Ballooning and rup- 
ture behaviour of PHWR fuel cladding. Desai, P.B. (Bhabha 
Atomic Research Centre, Bombay (India). Atomic Fuels Div.); 
Data, V.G.; Das, M.; Prasad, P.N.; Prasad, K.S. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 


Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper outlines ballooning and bursting tests for the thin 
zircaloy cladding of PHWR type reactors. The data obtained were 
destined to be used to develop a criterion to estimate sheath strain 
and fuel failure under accident conditions. 6 refs., 3 figs. 
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33118 (INIS-mf-—14346, pp. 4.43-4.60) Post-test simulations 
of BTF-107: An in-reactor loss-of coolant test with flow block- 
age and rewet. DeVaal, J.W. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); MacDon- 
ald, R.D.; Dickson, L.W.; Dutton, R.J.; Cox, D.S.; Jonckheere, 
M.G.; Popov, N.K. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. [597p.] (CONF-921099-: 3. international confer- 
ence on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Blowdown Test Facility (BTF) located in the NRU reactor at 
Chalk River Laboratories is the principal experimental tool for the 
Canadian in-reactor safety research program. This paper briefly de- 
scribes the first BTF experiment, designated BTF-107, and presents 
the results of post-test thermalhydraulic and fuel-behaviour simula- 
tions of the experiment. The thermalhydraulic simulations, 
performed using the CATHENA computer code, focus on analyzing 
the response of the BTF test section following blowdown, during 
dryout, and during the final rewet phase of the experiment. The 
fuel behaviour simulations, performed using the ELOCA.Mk5 code, 
give estimates of the thermomechanical and fission-product release 
behaviour of the fuel during the course of the transient. The results 
of these simulations illustrate the capabilities of the CATHENA and 
ELOCA codes to model the processes involved in this severe, 
high-temperature transient, and indicate possible areas for future 
improvement of these codes. 7 refs., 12 figs., 2 tabs. 


33119 (INIS-mf-14346, pp. 4.61-4.73) Fission-product re- 
leases during post-irradiation annealing of high-burnup 
CANDU fuel. Cox, D.S. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Liu, Z.; Dickson, 
R.S.; Elder, P.H. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. [597p.] (CONF-921099—: 3. international conference on 
CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In Third interna- 
tional conference on CANDU fuel: Conference proceedings. Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
The kinetics of fission-product release from high-burnup (474-583 
MW.hkg U) CANDU power reactor fuel were measured in hot-cell 
post-irradiation annealing experiments under simulated severe ac- 
cident conditions. Zircaloy-sheathed specimens were heated in 
inert conditions, and then exposed to flowing steam at 1350 or 
1500 degrees C. A comparison of releases from specimens taken 
from outer and intermediate rings in 37-element bundles showed a 
strong influence of linear power on Cs and Kr release kinetics. Re- 
leases from the higher-powered outer fuel were significantly higher 
than from the intermediate ring, most notably during the inert heat- 
ing period. When the fuel was exposed to steam, an oxidative 
release of Kr and Cs occurred after a delay period, during which 
most of the sheath was oxidized. The oxidative releases of Cs 
were delayed relative to Kr by 500 to 1000 s. Also, a specimen 
from a previously defected outer element showed higher Cs re- 
leases during heating than did intact fuel, although Kr releases 
were similar from defected and intact fuel. 5 refs., 6 figs. 1 tab. 


33120 (INIS-mf-14346, pp. 5.1-5.10) An analysis of the fuel 
temperature history and microstructure of an irradiated PHWR 
fuel element by computer modelling and post-irradiation ex- 
amination. Viswanadham, C.S. (Bhabha Atomic Research Centre, 
Bombay (India). Radiometallurgy Div.); Unnikrishnan, K.; Sah, D.N. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 
(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
Post-irradiation metallography and beta-gamma autoradiography 
performed on the outer fuel element of a PHWR fuel bundle irradi- 
ated to a burnup of 3698 MWD/MTU at linear heat ratings ranging 
from 204 W/cm to 418 W/cm revealed no detectable grain growth 
or fission product redistribution in the fuel. Detailed analysis using a 
computer model PROFESS predicted that the maximum fuel centre 
temperature was 1508 K assuming 96.5 dense fuel, and that the 
equiaxial grain growth which had occurred was not discernible from 
the range of variation in the initial grain size. 5 refs., 7 figs., 2 tabs. 
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33121 (INIS-mf-14346, pp. 5.11-5.20) PRAMP - a model for 
calculating the effect of variable power histories on the occur- 
rence of fuel power ramp defects. Notley, M.J.F. (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. [597p.] (CONF-921099—: 3. international confer- 
ence on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper describes a simple model to calculate sheath 
stresses, and hence the occurrence of defects during the lifetime 
of a fuel element. The algorithms were adjusted until a reasonable 
fit was obtained to experimental and operational data on the onset 
of fuel failure. The effect of previous power history or fuel fabrica- 
tion parameters (particularly fuel density and fuel-to sheath 
diametral clearance) were included. 12 refs., 1 tab. 


33122 (INIS-mf-14346, pp. 5.21-5.37) A semi-mechanistic 
approach to calculate the probability of fuel defects. Tayal, M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Millen, E.; Sejnoha, R.; Valli, G. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099—: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, the authors describe the status of a semi- 
mechanistic approach to calculate the probability of fuel defects. It 
expresses the defect probability in terms of fundamental parame- 
ters such as: local stresses, local strains, and fission product 


concentration. The calculations of defect probability continue to re- 
flect the influences of the conventional parameters like power ramp, 
burnup and CANLUB. In addition, the new approach provides a 
mechanism to account for the impacts of additional factors involv- 
ing detailed fuel design and reactor operation, for example: pellet 
density, pellet shape and size, sheath diameter and thickness, pel- 


let to sheath clearance, and coolant temperature and pressure. 
The approach has been validated against a previous empirical cor- 
relation. An illustrative example shows how the defect thresholds 
are influenced by changes in the internal design of the element 
and in the coolant pressure. 12 refs., 6 figs., 1 tab., 1 appendix. 


33123 (INIS-mf—14346, pp. 5.38-5.52) CAFE - a probabilistic 
model for predicting CANDU fuel SCC power ramp failures. da 
Silva, R.A. (Ontario Hydro, Toronto, ON (Canada)). Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099-: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU _ fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

During the last decade fabrication changes to Ontario Hydro’s 
nuclear fuel bundles, including higher density UO2 and increased U 
mass, have resulted in improvements in discharge burnup and re- 
duced overall reactor fuelling costs. However, fuel bundle failures 
in 1988 at the Pickering Nuclear Generating Station implicated 
these production changes in a reduced tolerance to stress corro- 
sion cracking (SCC) failure arising from pellet-cladding interaction. 
Previous empirical failure correlations, derived from earlier CANDU 
fuel experience, at relatively lower burnups, were found to be 
overly optimistic when it came to predicting the severity and num- 
ber of observed fuel defects. A statistical analysis of these recent 
Pickering data has led to an improved algorithm for estimating the 
probability of failure due to SCC. The methodology makes use of a 
binary logistic model based on the maximum likelihood method, 
which recognizes individual element failure probabilities and their 
dependency on burnup, ramped power and ratio of power change. 
The formalism is general in that it may be applied to other CANDU 
and LWR fuel types and can be supplemented with more physically 
based variables to provide a mechanistic approach to fuel failure 
modelling of SCC. 14 refs., 5 figs., 2 tabs. 


33124 (INIS-mf-14346, pp. 5.53-5.65) Recent validations of 
the ELESTRES code. Haligrimson, K. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Tayal, M.; 
Wong, B.; Aboud, R. Canadian Nuclear Society, Toronto, ON 


(Canada). 1992. [597p.] (CONF-921099—: 3. international confer- 
ence on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Comparisons of experimental measurements to predictions of the 
computer code ELESTRES for specific fuel characteristics have 
been performed at Atomic Energy of Canada Ltd. ELESTRES is a 
fuel performance code which predicts the behaviour of a CANDU 
fuel element under normal operating conditions. A database, which 
contains 133 irradiation histories with bundie powers and burnups 
as high as 124 kW/m and 470 MWh/kgU respectively, has been 
established to validate the ELESTRES code. This database 
provides the ability to compare experimentally measured fuel char- 
acteristics to results predicted by ELESTRES. ELESTRES 
demonstrates a strong agreement for all the fuel characteristics ex- 
amined: fission gas release percentage and volume, ridge strain, 
mid-plane strain, fission gas pressure, and centre-line temperature. 
Additional validations from past comparisons are also included for 
completeness; these validations show the same trends. The valida- 
tions demonstrate that ELESTRES is a quick and reliable code for 
predicting CANDU fuel behaviour under normal operating condi- 
tions. 10 refs., 22 figs. 1 tab. 


33125 (INIS-mf-14346, pp. 6.1-6.10) Improvement of 
ELESTRES CANDU fuel performance analysis code for CAN- 
FLEX tuel development. Suk, H.C. (Korea Atomic Energy 
Research Institute, Daejon (Korea, Republic of)); Hwang, W.; Kim, 
B.G.; Sim, K.S.; Heo, Y.H.; Byun, T.S.; Park, G.S. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099—: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

KAERI has developed a comprehensive fission gas release 
model. KAERI has also expanded the ELESTRES database of 
neutron flux depression in fuel. On the basis of the model devel- 
oped at KAERI and the extended database, KAERI has improved 
the ELESTRES computer code. The improved version of 
ELESTRES is called ELESTRES-K; it is used for CANDU fuel ele- 
ment design and performance analysis. The ELESTRES-K code 
was verified through comparison with fission gas release experi- 
mental data taken from AECL and KAERI irradiation tests. As a 
result of this verification, it was found that ELESTRES-K predicted 
the absolute magnitude and trend of fission gas release better than 
ELESTRES did. 19 refs., 2 figs., 1 tab. 


33126 (INIS-mf—14346, pp. 6.11-6.22) A model for caiculat- 
ing the [-131 release from defective fuel for steady-state and 
reactor shutdown conditions. Lewis, B.J. (Royal Military Coll. of 
Canada, Kingston, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. [597p.] (CONF-921099-—: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A model has been developed for defective fuel to calculate the 
steady-state and shutdown release of ''| into the primary heat 
transport system of a CANDU reactor. The model has been based 
on previous in-reactor studies with defective fuel rods at the Chalk 
River Laboratories. This analytical treatment accounts for the num- 
ber and average linear power of the defective rods, the size and 
geometry of the defects, and the primary coolant mass and purifi- 
cation flow. The present model has been validated against activity 
release data based on a number of defect occurrences in the Pick- 
ering and Bruce reactors. 16 refs., 2 tabs., 1 appendix. 


33127 (INIS-mf—14346, pp. 7.1-7.10) Fuel bundle develop- 
ment and type testing. Prasad, P.N. (Nuclear Power Corp. of 
India Ltd., Bombay (India)); Prasad, K.S. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. [597p.] (CONF-921099—: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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For Indian 500 MWe PHWRs, 37-element fuel bundle design has 
been chosen. Since this is a new design, the specification calls for 
type-testing of the prototype bundles, to ensure that the design and 
manufacture satisfy requirements for wear, fretting, strength, 
fuelling-machine compatibility, in-pile performance, pressure drop, 
bundle dropping, etc. Various development test, including tests of 
materials, were also planned. 8 refs.,2 figs. 2 tabs. 


33128 (INIS-mf-14346, pp. 7.11-7.23) Irradiation test pro- 
gramme aimed to check Romanian nuclear fuel behaviour. 
Gheorghiu, C. (Romanian Electricity Authority. Inst. for Nuclear Re- 
search, Pitesti (Romania)); Ciocanescu, M. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. 
international conference on CANDU fuel, Chalk River (Canada), 4- 
8 Oct 1992). In Third international conference on CANDU fuel: 
Conference proceedings. Order Number DE95600153. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During this irradiation program, more than 30 fuel elements were 
irradiated in the TRIGA-INR reactor. High power and power ramp 
tests were done in order to assess the behaviour of fuel elements 
with improved geometry (edge chamfers and optimization of the ra- 
tio of length to diameter). Three sweep gas tests were performed 
to investigate the influence of fuel density and microstructure and 
of power history on the release of short-lived fission products. An- 
other two fuel elements instrumented with pressure transducers 
were irradiated to determine the effects of design parameters and 
of power history on fuel element internal gas pressures. The test 
program also included some power ramp tests at average burnup 
of 80-200 MWh/kgU, in order to obtain data on the threshold for 
failure. This paper presents the main test results and main conclu- 
sions on the performance of irradiated fuel elements. 8 refs., 7 
figs., 4 tabs. 


33129 (INIS-mf-14346, pp. 7.41-7.46) The effect of increas- 


ing uranium mass on sheath strain in Bruce and Pickering 
fuel. Floyd, M.R. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Canadian Nuclear Society, 


Toronto, ON (Canada). 1992. [597p.] (CONF-921099-: 3. interna- 
tional conference on CANDU fuel, Chalk River (Canada), 4-8 Oct 
1992). In Third international conference on CANDU fuel: Confer- 
ence proceedings. Order Number DE95600153. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Since 1980, the uranium content of 37-element and 28-element 
fuel bundles produced for Ontario Hydro reactors has increased by 
up to 3% as a result of economic incentives. The existing database 
of post-irradiation diametral sheath strain for intact Bruce and Pick- 
ering fuel has been reviewed. The trends show that bundles having 
relatively low uranium masses primarily exhibit compressive sheath 
strain, while those having relatively high uranium masses primarily 
exhibit tensile sheath strain up to 2%. This empirical relationship is 
of interest to fuel designers who desire to optimize economy and 
performance. 1 ref., 4 figs. 


33130 (INIS-mf-14346, pp. 7.47-7.57) "Heavy fuel’ for 
CANDU-6: Design considerations. Manzer, A.M. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Sejnoha, R.; Tayal, M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. [597p.] (CONF-921099-: 3. international con- 
ference on CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 0.3% increase in uranium content of Canadian-built 
37-element fuel over the last 10 years is a direct result of manufac- 
turing improvements, primarily achieved by increasing UO2 density 
and increasing pellet diameters. The implications on the perfor- 
mance limits are discussed. Although the fuel codes predict higher 
sheath strains, the evidence from the CANDU-6 reactors indicates 
no adverse effect on fuel performance. The average sheath stress 
for a fuel channel operating at dryout conditions is expected to ex- 
ceed zero if the average uranium content per bundle exceeds 
about 19.25 kgU. 9 refs., 5 figs. 


33131 (INIS-mf—-14346, pp. 7.58-7.65) Fuel vibration and 
fretting wear. Cojan, M. (institute for Nuclear Research, Pitesti 
(Romania)). Canadian Nuclear Society, Toronto, ON (Canada). 
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1992. [597p.] (CONF-921099-: 3. international conference on 
CANDU fuel, Chalk River (Canada), 4-8 Oct 1992). In Third interna- 
tional conference on CANDU fuel: Conference proceedings. Order 
Number DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the work was to study the vibration and fretting 
characteristics of fuel and the relationship between vibration and 
fretting, in order to determine when vibration results in fretting. 
First, the Romanian program is outlined. Then, three steps of the 
program are briefly presented: basic understanding of wear and 
fretting; an analytical or experimental fuel vibration model; and a 
tentative fretting prediction model. 14 refs., 1 fig. 


33132 (INIS-mf—14346, pp. 8.15-8.23) Qualification of FCN 
as a supplier of CANDU power reactor fuel. Sejnoha, Roman 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Wash, Martyn; Galeriu, C.A. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. [597p.] (CONF- 
921099-: 3. international conference on CANDU fuel, Chalk River 
(Canada), 4-8 Oct 1992). In Third international conference on 
CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

In Romania, a fuel manufacturing plant has been in existence for 
some time. The CANDU-6 reactors under construction at Cer- 
novoda will need fuel conforming to the Canadian standard 2299.2, 
or equivalent. To become a certified supplier of CANDU-6 fuel, the 
Romanian manufacturing plant will be re-qualified. Using this as an 
example, the paper describes the method used to qualify an over- 
seas supplier of CANDU fuel. The application of the standard is 
explained. The qualification project involves personnel training, in- 
troduction of several new or upgraded manufacturing processes, 
inspection methods, and equipment. Quality assurance must be the 
principle of every section of plant operation. 8 refs., 2 figs., 1 tab. 


33133 (INIS-mf—14346, pp. 8.35-8.44) Resistance welding as 
applied to fuel fabrication for PHWRs: An Indian experience. 
Raj, R.NJ. (Nuclear Fuel Complex, Hyderabad  (india)); 
Narayanan, P.S.A.; Prakash, B.; Laxminarayana, B.; Chan- 
dramouli, V.A.; Krishnan, T.S.; Pande, B.P.; Balaramamoorthy, K. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. [597p.] 
(CONF-921099-: 3. international conference on CANDU fuel, 
Chalk River (Canada), 4-8 Oct 1992). In Third international confer- 
ence on CANDU fuel: Conference proceedings. Order Number 
DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The fabrication of PHWR fuel in India requires the following 
kinds of resistance welding of Zircaloy components: end closure 
welding, appendage welding (spacers and bearing pads), and end- 
plate welding. This paper deals with the various joining techniques 
employed, and with guidelines for achieving sound acceptable 
welds. 9 refs., 4 figs., 1 tab. 


33134 (INIS-mf-14346, pp. 9.1-9.13) The evolution of 
CANDU irradiated fuel transfer systems. Keszthelyi, Z.G. (Gen- 
eral Electric Canada Inc., Peterborough, ON (Canada)); Didomizio, 
F.; Gaertner, B.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. [597p.] (CONF-921099—: 3. international confer- 
ence on CANDU fuel, Chaik River (Canada), 4-8 Oct 1992). In 
Third international conference on CANDU fuel: Conference pro- 
ceedings. Order Number DE95600153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper traces the evolution of CANDU irradiated fuel transfer 
systems from the early NPD station to the present CANDU 3 de- 
sign. Basic design requirements for irradiated fuel transfer systems, 
and aspects of safety, code, and seismic design, are described. 
Brief descriptions of the NPD, KANUPP, Pickering, CANDU 6, 
Bruce and Darlington systems are given. The paper concludes with 
a detailed description of the CANDU 3 irradiated fuel transfer sys- 
tem, which was being designed at General Electric Inc. Canada in 
Peterborough, as part of a joint team effort with AECL CANDU. Al- 
though the CANDU system has new design features, it utilizes or 
adapts the tried and proven technology that exists at other sta- 
tions. 2 refs., 5 figs. 


33135 (IWG-LMNPP-94/2, pp. 121-132) Canadian activities 
relevant to nuclear power plant ageing and life extension of 
components. Puls, M. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Labs.). International Atomic Energy 





Agency, Vienna (Austria). International Working Group on Life Man- 
agement of Nuclear Power Plants. 1994. (CONF-9402103-: IAEA 
technical committee meeting of International Working Group on Life 
Management of Nuclear Power Plants, Vienna (Austria), 7-9 Feb 
1994). In International Working Group on Life Management of Nu- 
clear Power Plants regular meeting. Working material. 436p. Order 
Number DE95600564. Source: OSTI; NTIS (US Sales Only); INIS. 

Canadian activities relevant to nuclear power plant aging and life 
extension are described, including discussion of research 
programmes on fuel channels, steam generators and concrete con- 
tainments. 


33136 (IWG-LMNPP-94/4, pp. 59-76) Safety analysis of 
Atucha 1 reactor pressure vessel for a typical transient. 
Chomik, E. (Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina)); Jinchuk, D. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Life Management of 
Nuclear Power Plants. 1994. (CONF-9403163-: Specialists’ meet- 
ing on advanced structural integrity assessment procedures, San 
Carlos de Bariloche (Argentina), 14-17 Mar 1994). In Advanced 
structural integrity assessment procedures. Working material: Pro- 
ceedings of a specialists meeting held in San Carlos de Bariloche, 
Argentina, 14-17 March 1994. 210p. Order Number DE95600542. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As a consequence of disturbances on the CNA | external electric 
grid some incidents were produced in a 6 minutes lapse, causing a 
sudden cooling of the primary system, while pressure was main- 
tained nearly constant. On the basis of this event, a safety analysis 
based on the Linear Elastic Fracture Mechanics was carried out. 
This paper presents an alternative method for the calculation of 
transients; the Finite Element Method, particularly, the OCA-IIl FEM 
code. By using this method it was possible to demonstrate, for this 
event, a safe operating condition for the end of life of the RPV, 
with regard to brittle fracture risk. 6 refs, 11 figs, 1 tab. 


33137 (IWG-LMNPP-94/4, pp. 141-158) A review of recent 
advances in the role of leak-before-break concept in assess- 
ments of flaws detected in CANDU pressure tubes. Crespi, J.C. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Area de Investigacion y Desarrollo). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Life Management of Nuclear Power Plants. 1994. 
(CONF-9403163—: Specialists’ meeting on advanced structural 
integrity assessment procedures, San Carlos de Bariloche (Ar- 
gentina), 14-17 Mar 1994). In Advanced structural integrity 
assessment procedures. Working material: Proceedings of a spe- 
cialists meeting held in San Carlos de Bariloche, Argentina, 14-17 
March 1994. 210p. Order Number DE95600542. Source: OSTI; 
NTIS (US Sales Only); INIS. 

If a crack develops in a pressure tube, the leak is detected by 
monitoring the moisture in the gas annulus and the reactor shut- 
down before it becomes unstable. Because the delayed hydride 
cracking has been associated to date with all pressure tube fail- 
ures at a rolled joints, the delayed hydride cracking is considered 
to be the dominant mecanism by which the flaws can grow to a 
size which exceeds the critical crack length. For the delayed hy- 
dride cracking failure mode leak-before-break is used as defense in 
depth against unstable rupture. The methodology depends on 
showing than the time available to detect a delayed hydride crack 
is much greater that the time required to detect it in the gas annu- 
lus. The time available is estimated from measurements of: (a) 
axial delayed hydride crack growth rates, (b) crack lengths at pen- 
etrations of the tube wall when leakage first occurs and (c) critical 
crack lengths at instability when a crack is growing by the delayed 
hydride cracking mechanism. A review of recent advances in the 
experimental data used in leak-before-break assessment are pre- 
sented and discussed. (author). 17 refs, 6 figs, 2 tabs. 


33138 (JAERI-M—94-043) Measurement of Doppler effect up 
to 2000degC at FCA. 1: Development of experimental device 
for Doppler reactivity worth measurement with small sample 
heated up to 1500degC. Oigawa, Hiroyuki (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Okajima, Shigeaki; Mukaiyama, Takehiko; Satoh, Kunio; 
Hishida, Makoto; Hayano, Mutsuhiko; Kudogh, Fumio; Kasahara, 
Yoshiyuki. Japan Atomic Energy Research Inst., Tokyo (Japan). 
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Mar 1994. 52p. (in Japanese). Order Number DE95703899. 
Source: OSTI; NTIS; INIS. 

A new experimental device for the measurement of 38U Doppler 
effect up to 2000degC was developed for the Fast Critical Assem- 
bly (FCA) of Japan Atomic Energy Research Institute with the 
intention to improve the Doppler effect analysis at high temperature 
in fast reactors. The measurement method consists of two different 
techniques; one is the reactivity worth measurement with using a 
small sample heated up to 1500degC, the other is the reaction rate 
measurement with using a foil heated up to 2000degC. In the 
present work, the development and measurement for the former 
technique is described. The technique itself had been used in 
critical assemblies around the world, including FCA, for the mea- 
surement up to 800degC. The present new device was developed 
by improving the old device throughouly to extend the sample tem- 
perature up to 1500degC which is hot enough for us to evaluate 
the Doppler effect in the MOX-fuel fast reactor. (author). 


2105 Power Reactors, Breeding 
Refer also to citation(s) 32395, 32407, 32821, 33267, 33268 


33139 (ANL/OTD-ER/CP-83077) Status of progress in IFR 
development. Chang, Y.|. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-941007- 
3: Joint power generation conference, Phoenix, AZ (United States), 
2-6 Oct 1994). Order Number DE95001105. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The author touches on a number of the issues being addressed 
in work on the IFR reactor concept development at this time. This 
technology offers the opportunity to achieve a much more efficient 
utilization of uranium resources in the process of energy genera- 
tion. Liquid metal coolant is likely to be a design feature of this 
type reactor, in part due to the passive safety of this design. Fuel 
reprocessing, and waste management issues are discussed. This 
reactor design has the advantage of being much better positioned 
to minimize concerns about nuclear proliferation issues. 


33140 (ANL/RA/CP-81827) Tradeoff of sodium void worth 
and burnup reactivity swing: Impacts on balance safety posi- 
tion in metallic-fueled cores. Wigeland, R.A.; Turski, R.B.; 
Pizzica, P.A. Argonne National Lab., IL (United States). [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-941030—1: International meet- 
ing on sodium-cooled fast reactor safety, Obninsk (Russian 
Federation), 3-7 Oct 1994). Order Number DE95000906. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A study has been conducted to investigate the effect of a lower 
sodium void worth on the consequences of severe accidents in 
metallic-fueled sodium-cooled reactors. Four 900 MWth designs 
were used for the study, where all of the reactor cores were de- 
signed based on the metallic fuel of the Integral Fast Reactor (IFR) 
concept. The four core designs each have different sodium void 
worth, in the range of -3$ to 5$. The purpose of the investigation 
was to determine the differences in severe accident response for 
the four core designs, in order to estimate the improvement in 
overall safety that could be achieved from a reduction in the 
sodium void worth for reactor cores which use a metallic fuel form. 


33141 (ANL/RA/VCP-81828) The EBR-Il probabilistic risk as- 
sessment lessons learned regarding passive safety. Hill, D.J.; 
Ragland, W.A.; Roglans, J. Argonne National Lab., IL (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-941030— 
3: International meeting on sodium-cooled fast reactor safety, 
Obninsk (Russian Federation), 3-7 Oct 1994). Order Number 
DE95001104. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results from the recently completed 
EBR-I! Probabilistic Risk Assessment (PRA) and provides an anal- 
ysis of the source of risk of the operation of EBR-Il from both 
internal and external initiating events. The EBR-Il PRA explicitly ac- 
counts for the role of reactivity feedbacks in reducing fuel damage. 
The results show that the expected core damage frequency from 
internal initiating events at EBR-II is very low, 1.6 10-® yr—", even 
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with a wide definition of core damage (essentially that of exceeding 
Technical Specification limits). The annual frequency of damage, 
primarily due to liquid metal fires, from externally initiated events 
(excluding earthquakes) is 3.6 10-© yr—' and the contribution of 
seismic events is 1.7 10-5 yr—'. Overall these results are consid- 
erably better than results for other research reactors and the 
nuclear industry in general and stem from three main sources: low 
likelihood of loss of coolant due to low system pressure and top 
entry double vessels; low likelihood of loss of decay heat removal 
due to reliance on passive means; and low likelihood of power/flow 
mismatch due to both passive feedbacks and reliability of rod 
scram capability. 


33142 (ANL/RA/CP-81829) SAS4A analysis of abrupt loss 
of flow without scram in metallic fueled fast reactors. Morris, 
E.E.; Tentner, A.M.; Cahalan, J.E. Argonne National Lab., IL 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941030-2: International meeting on sodium-cooled fast reactor 
safety, Obninsk (Russian Federation), 3-7 Oct 1994). Order Num- 
ber DE95000905. Source: OSTI; NTIS; INIS; GPO Dep. 

The energetics potential of severe accidents is investigated for a 
large sodium cooled, metallic-fueled fast reactor using the SAS4A 
accident analysis code. The accident initiator considered is an 
abrupt loss of flow with failure to scram. Extensive analysis of the 
response of metallic fueled reactors to double fault initiators such 
as loss of flow, loss of heat sink, or transient overpower with failure 
to scram shows that the reactors passively adjust their power to 
match the available heat rejection capability without boiling coolant 
or melting fuel. The analysis considered here assumes some ex- 
tremely unlikely additional contribution to the accident such as the 
failure of the flow-coastdown mechanism. The reactivity insertion 
rate due to coolant voiding and the low melting point of metallic 
fuel cause fuel to disperse within intact cladding prior to cladding 
failure. Negative reactivity feedback from this in-pin fuel motion 
counters the positive reactivity insertion and prevents a rapid and 
large release of energy. The SAS4A analysis shows that extensive 
core melting and disruption can be expected, but that the energy 
release will not be large enough to threaten rupture of the reactor 
vessel. Metallic fuel acts as an additional safety device which acts 
to counter large or rapid reactivity insertions. 


33143 (ECN-RX-93-104) Reduction of nuclear waste with 
ALMRS. Bultman, J.H. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Oct 1993. 7p. (CONF-9306373-: 
Working group meeting on targets and fuels, Karlsruhe (Germany), 
29-30 Jun 1993). Order Number DE95703276. Source: OSTI; 
NTIS; INIS. 

The Advanced Liquid Metal Reactor (ALMR) can operate on 
LWR discharged material. In the calculation of the reduction of this 
material in the ALMR the inventory of the core should be taken into 
account. A high reduction can only be obtained if this inventory is 
reduced during operation of ALMRs. Then, it is possible to achieve 
a high reduction upto a factor 100 within a few hundred years. 
(orig.) 


33144 (GA-A-21594) Fueled emitter final test report TFE 
Verification Program. General Atomics, San Diego, CA (United 
States). Jul 1994. 77p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-86SF16298. Order Number 
DE94017557. Source: OSTI; NTIS; INIS; GPO Dep. 

The program objective is to demonstrate the technology readi- 
ness of a TFE suitable for use as the basic element in a thermionic 
reactor with electric power output in the 0.5 to 5.0 MW(e) range, 
and a full-power life of 7 years. The TFE Verification Program built 
directly on the technology and data base developed in the 1960s 
and early 1970s in an AEC/NASA program, and in the SP-100 pro- 
gram conducted in 1983, 1984 and 1985. In the SP-100 program, 
the attractive features of thermionic power conversion technology 
were recognized but concern was expressed over the lack of fast 


reactor irradiation data. The TFE Verification Program addressed 
that concern. 


33145 


(INIS-mf—14313, pp. 421-438) Electric power supplies 
in nuclear reactors. Ali Rabie, M. Arab Atomic Energy Agency 


(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
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(Egypt). 1993. 766p. (CONF-9309380-: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main objective of this lecture is to highlight the importance 
of securing independent and highly reliable out-door and in-door 
electric power supplies to make the operation of nuclear reactors 
as safe as practically achievable (ASAPA). Electric power sources 
are necessary for reactor start up, normal operation, ubnormal op- 
eration and emergency conditions safe shutdown and maintenance 
functions. For these functions the following points are considered: - 
functional description. - safety objectives. - need for electric power 
source(s) to satisfy the safety objectives. - safety classification of 
electrical loads involved. 3 fig. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


33146 (DOE/SF/16013-T1) Civilian and military missions 
SP-100 preliminary user requirements. Jet Propulsion Lab., 
Pasadena, CA (United States). 29 Jun 1987. 35p. Sponsored by 
National Aeronautics and Space Administration, Washington, DC 
(United States);USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16013. Order Number DE94051269. Source: 
OSTI; NTIS; GPO Dep. 

This document defines the top level requirements of potential 
users of a space based nuclear electric power supply. This pro- 
vides the SP-100 Project and information required to design the 
modular (10-1000 KWe) space power systems to meet the needs 
of most potential users. 


33147 (DOE/SF/19441-T15) SPACE-R thermionic space nu- 
clear power system: Design and technology demonstration: 
Monthly report for 1 August 1994-1 September 1994. Space 
Power, Inc., San Jose, CA (United States). [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
92SF19441. Order Number DE95000713. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this program is to design, develop, demonstrate, 
and advance the technology for thermionic space nuclear power 
system (TI-SNPS) to meet key functional requirements with reliable 
5~40 kWe output and 18-month near-term/10-year long-term 
goals. A 40 kWe TI-SNPS point design will be prepared, and key 
technologies and critical components supporting that design will be 
validated. This program will produce an assessed design of a 40 
kWe-EOL space nuclear power system. Phase 1 will provide for 
the performance of parametric trade studies and demonstration of 
key technologies, resulting in a preferred conceptual design for the 
TI-SNPS. The focus of the tasks is technology validation drive by 
the system design. 


33148 (GA-A-21593) Sheath insulator final test report, TFE 
Verification Program. General Atomics, San Diego, CA (United 
States). Jul 1994. 141p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-86SF16298. Order Number 
DE95000768. Source: OSTI; NTIS; INIS; GPO Dep. 

The sheath insulator in a thermionic cell has two functions. First, 
the sheath insulator must electrically isolate the collector form the 
outer containment sheath tube that is in contact with the reactor 
liquid metal coolant. Second, The sheath insulator must provide for 
high uniform thermal conductance between the collector and the 
reactor coolant to remove away waste heat. The goals of the 
sheath insulator test program were to demonstrate that suitable ce- 
ramic materials and fabrication processes were available, and to 
validate the performance of the sheath insulator for TFE-VP 
requirements. This report discusses the objectives of the test pro- 
gram, fabrication development, ex-reactor test program, in-reactor 
test program, and the insulator seal specifications. 


33149 (GA-A-21597) TFE design package final report, TFE 
Verification Program. General Atomics, San Diego, CA (United 
States). Jun 1994. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-86SF16298. Order Number 
DE94017558. Source: OSTI; NTIS; INIS; GPO Dep. 





The program objective is to demonstrate the technology readi- 
ness of a TFE suitable for use as the basic element in a thermionic 
reactor with electric power output in the 0.5 to 5.0 MW(e) range, 
and a full-power life of 7 years. A TFE for a megawatt class sys- 
tem is described. Only six cells are considered for simplicity; a 
megawatt class TFE would have many more cells, the exact num- 
ber dependent on optimization trade studies. 


33150 (JAERI-M—94-079) Performance evaluation of nu- 
clear ship engineering simulation system. Kyouya, Masahiko 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Ochiai, Masa-aki; Kusunoki, Takeshi; 
Takahashi, Teruo; Uematsu, Haruki. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jun 1994. 128p. (In Japanese). Order 
Number DE95703923. Source: OSTI; NTIS; INIS. 

Nuclear Ship Engineering Simulation System (NESSY) has been 
developed for an efficient design study of an advanced marine 
reactor, Marine Reactor X (MRX). This time, the performance eval- 
uation of NESSY was carried out by comparing predictions which 
were computed on NESSY with measurements which were got 
from experimental voyage of the nuclear ship 'Mutsu’. This report 
writes the way of evaluation and the results. The aims of the per- 
formance evaluation is to find out differences between predictions 
and measurements, to make their causes on the side of simulator 
clear and to verify the applicable range of NESSY. As a result, it 
shows that NESSY has a sufficient performance to simulate the 
’Mutsu’ and further is applicable to MRX except for the part of a 
helical-type once-through steam generator and a water-filled con- 
tainment vessel which are introduced into it. After this, we are 
planning to utilize this system effectively as one of design tools for 
design study of MRX by adding functions of MRX. (author). 


33151 (JPL/D-1069) Launch vehicle integration require- 
ments for SP-100. Shaw, L.T. Jr.; Womack, J.R. Jet Propulsion 
Lab., Pasadena, CA (United States). 31 Jan 1984. 48p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States); USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16013. Order Number DE94051276. Source: 
OSTI; NTIS; GPO Dep. 

SP-100 is the designation for a nuclear reactor-based power 
plant being developed for both civil and military missions beginning 
in the 1990s for such potential space applications as communica- 
tion satellites, space radar, electric propulsion and space stations. 
Typically, a system using the SP-100 along with a selected upper 
stage system would be launched by the National Space Trans- 
portation System (NSTS) Space Shuttle System into a near-earth 
orbit, deployed, and through upper stage propulsion burn(s) be in- 
serted/transferred to its mission orbit. The nature of the advanced 
design SP-100 gives rise to a set of issues that require special 
attention to assure that payloads using this power plant are physi- 
cally and functionally compatible with the NSTS and meet the 
safety requirements thereof. The purpose of this document is to 
define and present the requirements and interface provisions that, 
when satisfied, will ensure technical compability between SP-100 
systems and the NSTS. 


33152 (JPL/D—-1085) SP-100, the US Space Nuclear Reactor 
Power Program: Technical information report. Truscello, V.C. 
Jet Propulsion Lab., Pasadena, CA (United States). Nov 1983. 
14p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract Al03-86SF16013. Order Number 
DE94051278. Source: OSTI; NTIS; GPO Dep. 

DARPA, in conjunction with DOE's Office of Nuclear Energy, and 
NASA's Office of Aeronautics and Space Technology are jointly 
sponsoring a space nuclear reactor power system program known 
as the Space Power-100 (SP-100) Development Project. The pro- 
gram is presently in the critical technology phase. This phase, 
better known as technology assessment and advancement, in- 
cludes mission requirements definition, system conceptual designs, 
and critical technology development. A ground test phase decision 
is scheduled for July 1985. If the decision is positive, the next 
phase would begin in fiscal year 1986. An overriding concern in 
conducting this program is to ensure that nuclear safety is being 
properly addressed even in these early stages. 
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33153 (JPL/D—-1113) SP-100 power system, the present 
status and assessment of power conditioning and control 
technologies: Technical information report. Bahrami, K.A. Jet 
Propulsion Lab., Pasadena, CA (United States). Nov 1983. 40p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract Al03-86SF16013. Order Number DE94051277. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this task was to establish and evaluate what 
PCC technologies need to be developed and what impact the 
availability and development of PCC technologies will have on 
Ground Demonstration Development Decision. 


33154 (JPL/D—1183) SP-100 system definition conceptual 
reference design activities: February through June 1983: 
Technical information report. Fortenberry, J.W.; Moore, D.M.; 
Petrick, S.W.; Smoak, R.H. Jet Propulsion Lab., Pasadena, CA 
(United States). Dec 1983. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16013. Order 
Number DE94051270. Source: OSTI; NTIS; GPO Dep. 

The original SP-100 conceptual system design was examined 
from the mechanical design and integration viewpoint for the pur- 
pose of updating the design, identifying concerns, and providing 
recommendations for future work. Some of the findings were that: 
Integration of heat pipes into the radiator structure appears practi- 
cal, but a number of problems remain to be addressed and 
resolved through development effort; thermal and structural inter- 
facing of the shield and defining shield weight are key areas that 
need to be addressed; the radiator may be critical in shell buckling 
which would make beryllium a leading candidate material; material 
problems such as beryllium vs. shuttle fracture mechanics criteria 
need to be addressed. 


33155 (JPL-D-1226) SP-100, a project manager’s view: 
Technical information report. Truscello, V.C. Jet Propulsion Lab., 
Pasadena, CA (United States). Dec 1983. 31p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
Al03-86SF16013. (CONF-8308130—1: Symposium on refractory al- 
loy technology for space nuclear power applications, Oak Ridge, 
TN (United States), 10-11 Aug 1983). Order Number DE94051279. 
Source: OSTI; NTIS; GPO Dep. 

Born to meet the special needs of America’s space effort, the 
SP-100 Program testifies to the cooperation among government 
agencies. The Department of Energy (DOE), the National Aeronau- 
tics and Space Administration (NASA), and the Defense Advanced 
Research Projects Agency (DARPA) are working together to pro- 
duce a 100-kW power system for use in outer space. At this point 
in the effort, it is appropriate to review: The approach to meet pro- 
gram goals; the status of activities of the Project Office, managed 
by the Jet Propulsion Laboratory (JPL); and, because this is a 
meeting on materials, answers beings developed by the Project Of- 
fice to vital questions on refractory alloy technology. 


33156 (JPL/D-1261) External flow radiators for reduced 
space powerplant temperatures: Technical information report. 
Elliott, D.G. Jet Propulsion Lab., Pasadena, CA (United States). 
Jan 1984. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16013. (CONF-840113-12: Sym- 
posium on space nuclear power systems, Albuquerque, NM 
(United States), 10-13 Jan 1984). Order Number DE94051272. 
Source: OSTI; NTIS; GPO Dep. 

Nuclear space powerplants can operate at temperatures below 
900 K and use stainless steel construction without a weight penalty 
if new radiator concepts can achieve radiator weights of 1-3 kg/m?. 
Conventional tube-and-fin radiators weight about 10 kg/m* be- 
cause of heavy tube walls to prevent meteroid puncture. Radiator 
designs that do not require meteroid protection are possible; they 
operate with fluids of low vapor pressure that can be exposed 
directly to space in external-flow radiators. An example is the “ro- 
tating disk radiator” in which centrifugal force drives a liquid film 
radially outward across a thin rotating metal disk; meteroid punc- 
tures cause no loss of fluid other than from evaporation, which can 
be small. An even lighter concept is the liquid drop radiator in 
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which heat is radiated directly from moving liquid drops. Such radi- 
ator concepts look practical, and they may be much easier to 
develop than the high-temperature, refractory-metal power systems 
necessitated by conventional radiators. 


33157 (JPL/D—1268) Multifoil insulation study for weight 
reduction: Technical information report. Glazer, S.D. Jet Propul- 
sion Lab., Pasadena, CA (United States). Jan 1984. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16013. Order Number DE94051271. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the present task is to develop high temperature 
multti-foil insulation suitable for use in the SP-100 thermoelectric 
converter project. Part of this task involves careful examination of 
alternative foil and foil spacing materials with the goal of effecting 
significant weight savings over current state-of-the-art foil insula- 
tion. This task involved the determination of the state-of-the-art 
foils, ascertaining what data is available, what additional data is re- 
quired, preliminary assessment of the suitability of alternate foil 
and spacer materials, and specific recommendations for additional 
tests required to qualify new and existing insulation designs for use 
in the SP-100. 


33158 (JPL/D-1424) SP-100 attitude control pathfinder 
study: Technical information report. Eke, F.O.; Graff, S.H.; 
Laskin, R.A.; Swan, P.A. Jet Propulsion Lab., Pasadena, CA 
(United States). Mar 1984. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16013. Order 
Number DE94051275. Source: OSTI; NTIS; GPO Dep. 

This report delineates the scope of Jet Propulsion Laboratory's 
FY’83 effort in the attitude control area in support of the SP-100 
program. Dynamic modeling of the baseline beam configuration has 
been conducted and is presented herein. As a first cut, the beam is 
treated as rigid. Its inherent flexibility is then integrated via the hy- 
brid coordinates method. Using the resulting dynamical equations, 
a preliminary look at attitude control is taken. Only one axis of rota- 
tional one flexible mode are included. An alternative to the beam 
configuration is one that envisions connecting basebody to user via 
a long, lightweight, flexible tether. A literature search has been 
conducted in this area and the resulting bibliography is presented. 
The tether option is not considered viable near term. However, it 
offers several potentially significant advantages and thus deserves 
serious consideration for the next generation space power system. 
This report also treats attitude control constraints imposed by the 
high temperature and radiation environment and addresses the is- 
sue of hardware requirements and availability. Recommendations 
for FY’84 tasks include assembling and exercising a simulation pro- 
gram for the beam configuration dynamic model and conducting a 
technology assessment in the area of tether dynamics and control. 


33159 


(JPL/D—-1429) Launch vehicle integration require- 
ments for SP-100: Technical information report. Shaw, L.T. Jr.; 
Womack, J.R. Jet Propulsion Lab., Pasadena, CA (United States). 
Mar 1984. 51p. Sponsored by National Aeronautics and Space Ad- 
ministration, Washington, DC (United States); USDOE, Washington, 


DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract Al03-86SF16013. Order Number 
DE94051281. Source: OSTI; NTIS; GPO Dep. 

SP-100 is the designation for a nuclear reactor-based power 
plant being developed for both civil and military missions beginning 
in the 1990s for such potential space applications as communica- 
tion satellites, space radar, electric propulsion and space stations. 
Typically, a system using the SP-100 along with a selected upper 
stage system would be launched by the National Space Trans- 
portation System (NSTS) Space Shuttle System into a near-earth 
orbit, deployed, and through upper stage propulsion burn(s) be in- 
serted/transferred to its mission orbit. The nature of the advanced 
design SP-100 payloads using this power plant are physically and 
functionally compatible with the NSTS and meet the safety require- 
ments thereof. The purpose of this document is to define and 
present the requirements and interface provisions that, when satis- 


fied, will ensure technical compatibility between SP-100 systems 
and the NSTS. 


33160 (JPL/D—2185-Issue-2) SP-100 program users hand- 
book basic configurational tradeoffs. Manvi, R.; Fujita, T. Jet 


194 ERA Vol. 19, No. 12 


Propulsion Lab., Pasadena, CA (United States). 15 Mar 1986. 23p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract Al03-86SF16013. Order Number DE94051274. 
Source: OSTI; NTIS; GPO Dep. 

This document addresses basic configurational tradeoffs associ- 
ated with the SP-100 class of nuclear space power systems. In the 
SP-100 project, the three reference designs, fallback, baseline, and 
advanced, employ thermoelectric power conversion with different 
thermoelectric materials. This issue of the document presents re- 
sults generated for the thermoelectric design as of the end of 
1985. Emphasis is placed on showing general trends and the 
range of possibilities that could result from selection of a particular 
design. This document, which reflects efforts on 100-kWe refer- 
ence designs as of the end of 1985, will be extended and updated 
to reflect progress in the design studies of the follow-on ground en- 
gineering phase for which a 300-kWe size has been selected. 
THere is a considerable flexibility to the SP-100 power system so 
that it will generally be most advantageous to tailor it to meet user 
requirements. 


33161 (JPL/D—2513) SP-100 planetary mission/system pre- 
liminary design study: Final report, technical information 
report. Jones, R.M. (ed.). Jet Propulsion Lab., Pasadena, CA 
(United States). Feb 1986. 148p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16013. Order 
Number DE94051280. Source: OSTI; NTIS; GPO Dep. 

This report contains a discussion on many aspects of a nuclear 
electric propulsion planetary science mission and spacecraft using 
the proposed SP-100 nuclear power subsystem. A review of the 
science rationale for such missions is included. A summary of 
eleven nuclear electric propulsion planetary missions is presented. 
A conceptual science payload, mission design, and spacecraft de- 
sign is included for the Saturn Ring Rendezvous mission. 
Spacecraft and mission costs have been estimated for two poten- 
tial sequences of nuclear electric propulsion planetary missions. 
The integration issues and requirements on the proposed SP-100 
power subsystems are identified. 


33162 (JPL/D—-8045) SP-100 operational life model: Fiscal 
Year 1990 annual report. Ewell, R.; Awaya, H. Jet Propulsion 
Lab., Pasadena, CA (United States). 14 Dec 1990. 53p. Sponsored 
by USDOE, Washington, DC (United States);National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract Al03-86SF16013. Order Number DE94051273. Source: 
OSTI; NTIS; GPO Dep. 

This report covers the initial year’s effort in the development of 
an Operational Life Model (OLM) for the SP-100 Space Reactor 
Power System. The initial step undertaken in developing the OLM 
was to review all available documentation from GE on their plans 
for the OLM and on the degradation and failure mechanisms envi- 
sioned for the SP-100. In addition, the DEGRA code developed at 
JPL, which modelled the degradation of the General Purpose Heat 
Source based Radioisotope Thermoelectric Generator (GPHS- 
RTG), was reviewed. Based on the review of the degradation and 
failure mechanisms, a list of the most pertinent degradation effects 
along with their key degradation mechanisms was compiied. This 
was done as a way of separating the mechanisms from the effects 
and allowing all of the effects to be incorporated into the OLM. The 
emphasis was on parameters which will tend to change perfor- 
mance as a function of time and not on those that are simply 
failures without any prior degradation. 


33163 (LA-UR-94-2279) Evaluating Russian space nuclear 
reactor technology for United States applications. Polansky, 
G.F. (Phillips Lab., Albuquerque, NM (United States)); Schmidt, 
G.L.; Voss, S.S.; Reynolds, E.L. Los Alamos National Lab., NM 
(United States). [1994]. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940623-2: 30. joint propulsion conference and exhibit, Indi- 
anapolis, IN (United States), 27-29 Jun 1994). Order Number 
DE94016069. Source: OSTI; NTIS; INIS; GPO Dep. 

Space nuclear power and nuclear electric propulsion are consid- 
ered important technologies for planetary exploration, as well as 
selected earth orbit applications. The Nuclear Electric Propulsion 





Space Test Program (NEPSTP) was intended to provide an early 
flight demonstration of these technologies at relatively low cost 
through extensive use of existing Russian technology. The key ele- 
ment of Russian technology employed in the program was the 
Topaz Il reactor. Refocusing of the activities of the Ballistic Missile 
Defense Organization (BMDO), combined with budgetary pres- 
sures, forced the cancellation of the NEPSTP at the end of the 
1993 fiscal year. The NEPSTP was faced with many unique flight 
qualification issues. In general, the launch of a spacecraft employ- 
ing a nuclear reactor power system complicates many spacecraft 
qualification activities. However, the NEPSTP activities were further 
complicated because the reactor power system was a Russian de- 
sign. Therefore, this program considered not only the unique flight 
qualification issues associated with space nuclear power, but also 
with differences between Russian and United States flight qualifica- 
tion procedures. This paper presents an overview of the NEPSTP. 
The program goals, the proposed mission, the spacecraft, and the 
Topaz |i space nuclear power system are described. The subject of 
flight qualification is examined and the inherent difficulties of quali- 
fying a space reactor are described. The differences between 
United States and Russian flight qualification procedures are ex- 
plored. A plan is then described that was developed to determine 
an appropriate flight qualification program for the Topaz II reactor 
to support a possible NEPSTP launch. 


33164 (NASA-TM—103168) Nuclear power systems for Lu- 
nar and Mars exploration. Sovie, R.J.; Bozek, J.M. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. [1994]. 11p. Sponsored by Na- 
tional Aeronautics and Space Administration, Washington, DC 
(United States);USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (IAF—90-200; CONF-9010255—1: 41. in- 
ternational astronautical conference, Dresden (German Democratic 
Republic; See DE), 6-13 Oct 1990). Order Number DE94051249. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Initial studies of a variety of mission scenarios for the new Space 
Exploration Initiative, and the technologies necessary to enable or 
significantly enhance them, have identified the development of ad- 
vanced space power systems - whether solar, chemical or nuclear 
- to be of prime importance. Lightweight, compact, reliable power 
systems for planetary rovers and a variety of surface vehicles, util- 
ity surface power, and power for advanced propulsion systems 
were identified as critical needs for these missions. This paper dis- 
cusses these mission scenarios, the concomitant power system 
requirements; the power system options considered and identifies 
the significant potential benefits of nuclear power for meeting the 
power needs of the above applications. 


33165 (SAND—94-0484) Reentry safety for the Topaz Il 
Space Reactor: Issues and analyses. Connell, L.W.; Trost, L.C. 
Sandia National Labs., Albuquerque, NM (United States). Mar 
1994. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95000325. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the reentry safety analyses conducted for 
the TOPAZ II Nuclear Electric Propulsion Space Test Program 
(NEPSTP). Scoping calculations were performed on the reentry 
aerothermal breakup and ground footprint of reactor core debris. 
The calculations were used to assess the risks associated with ra- 
diologically cold reentry accidents and to determine if constraints 
should be placed on the core configuration for such accidents. 
Three risk factors were considered: inadvertent criticality upon 
reentry impact, atmospheric dispersal of U-235 fuel, and the Spe- 
cial Nuclear Material Safeguards risks. Results indicate that the 
risks associated with cold reentry are very low regardless of the 
core configuration. Core configuration constraints were therefore 
not established for radiologically cold reentry accidents. 


33166 (WINCO-1222) SNAP and Al Fuel Summary Report. 
Lords, R.E. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Aug 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94018511. Source: OSTI; NTIS; INIS; GPO Dep. 

The SNAP and Ail Fuel Summary Report provides a detailed 
overview of treatment and storage of these fuels from fabrication 
through current storage including design parameters and reactor 
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history. Chemical and physical characteristics are described, and 
potential indicators of as-stored fuel conditions are emphasized. 


2107 Regulation and Licensing 
Refer also to citation(s) 33041, 33060 


33167 (NUREG—0304-Vol.19-No.2) Regulatory and technical 
reports (abstract index journal): Compilation for second quar- 
ter 1994, April-June: Volume 19, Number 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Sep 1994. 38p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO. 

This compilation consists of bibliographic data and abstracts for 
the formal regulatory and technical reports issues by the US Nu- 
clear Regulatory Commission (NRC) Staff and its contractors. It is 
NRC's intention to publish this compilation quarterly and to cumu- 
late it annually. The main citations and abstracts in this compilation 
are listed in NUREG number order. These precede the following 
indexes: Secondary Report Number Index; Personal Author Index; 
Subject Index; NRC Originating Organization Index (Staff Reports); 
NRC Originating Organization Index (international Agreements); 
NRC Contract Sponsor Index (Contractor Reports); Contractor In- 
dex; International Organization Index; Licensed Facility Index. A 
detailed explanation of the entries precedes each index. 


33168 (NUREG-0750-Vol.40-No.1) Nuclear regulatory com- 
mission issuances: Volume 40, Number 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Jul 1994. 41p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report includes issuances concerning the following items. 
The Commission denies General Atomics’ motion seeking to stay 
discovery in this proceeding until (1) the Commission determines 
whether it will grant General Atomics’ Petition for Review of LBP- 
94-17 and/or Motion for Directed Certification; and (2) assuming 
that the commission grants the Petition/Motion, the Commission 
determines with finality the jurisdictional issues raised in General 
Atomics’ previously filed Motion for Summary Disposition or for an 
Order of Dismissal. In this proceeding concerning an NRC Staff en- 
forcement order issues in accordance with 10 C.F.R. § 2.202, the 
Licensing Board concludes that a Native American tribe wishing to 
participate in the proceeding to support the Staff's enforcement 
order has established its standing and presented two litigable con- 
tentions. This informal adjudicatory proceeding, convened under 10 
C.F.R. Part 2, Subpart L, involves an application by the Chemetron 
Corporation (Licensee) for a license amendment. The proposed 
amendment concerns the decommissioning of the Licensee’s Bert 
Avenue site in Newburgh Heights, Ohio, and its Harvard Avenue 
site and associated buildings at the McGean-Rohco property in 
Cuyahoga Heights, Ohio. In this license suspension and modifica- 
tion enforcement proceeding, the Licensing Board rules on 
prediscovery dispositive motions regarding ten issues specified by 
the parties for litigation. The Licensing Board determines that an 
intervenor may move to admit into the proceeding a new basis for 
an already admitted contention. When it does so, the requirements 
for a late-filed contention are not applicable, but the Intervenor 
must show that it is timely to consider the new basis, in light of its 
seriousness and the timelines with which it has been raised. The 
Licensing Board also permitted Intervenor to file a reply to Appli- 
cant’s response to his motion to add a new basis to his contention. 


33169 (NUREG-—0936-Voi.13-No.2) NRC Regulatory Agenda: 
Quarterly report, April 1994—June 1994. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Aug 1994. 44p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO. 

The Regulatory Agenda is a quarterly compilation of all rules on 
which the NRC has recently completed action, or has proposed ac- 
tion, or is considering action, and of all petitions for rulemaking that 
the NRC has received that are pending disposition. 
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33170 (NUREG—0940-Vol.13-No.2-Pt.1) Enforcement  ac- 
tions: Significant actions resolved reactor licensees: Quarterly 
progress report, April 1994—June 1994. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Enforcement. 
Aug 1994. 256p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (April - June 1994) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to reactor licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


33171 (NUREG-0940-Vol.13-No.2-Pt.3) Enforcement ac- 
tions: Significant actions resolved industrial licensees: 
Quarterly progress report, April 1994—June 1994. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Enforcement. Aug 1994. 162p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (April - June 1994) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to industrial licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


33172 (NUREG/CR-5973-Rev.1) Codes and standards and 
other guidance cited in regulatory documents: Revision 1. 
Ankrum, A. (Pacific Northwest Lab., Richland, WA (United States)); 
Nickolaus, J.; Vinther, R.; Maguire-Moffitt, N.; Hammer, J.; Sherfey, 
L.; Warner, R. Nuclear Regulatory Commission, Washington, DC 
(United States). Program Management, Policy Development and 
Analysis Staff; Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 386p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (PNL-8462-Rev.1). Source: OSTI; NTIS; INIS; GPO. 

As part of the US Nuclear Regulatory Commission (NRC) Stan- 
dard Review Plan Update and Development Program, Pacific 
Northwest Laboratory developed a listing of industry consensus 
codes and standards and other government and industry guidance 
referred to in regulatory documents. In addition to updating previ- 
ous information, Revision 1 adds citations from the NRC Inspection 
Manual and the Improved Standard Technical Specifications. This 
listing identifies the version of the code or standard cited in the 
regulatory document, the regulatory document, and the current 
version of the code or standard. It also provides a summary char- 
acterization of the nature of the citation. This listing was developed 
from electronic searches of the Code of Federal Regulations and 
the NRC’s Bulletins, Information Notices, Circulars, Generic Let- 
ters, Policy Statements, Regulatory Guides, and the Standard 
Review Plan (NUREG-0800). 
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Refer also to citation(s) 32364, 32365, 32820, 32823, 33028, 
33071, 33076, 33077, 33103, 33300, 33367, 35046 


33173 (CTA-IEAV-NT-—002/91) Perspectives for the uranium 
enrichment in Brazil. Senna, J.G.S.M. Centro Tecnico Aeroespa- 
cial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de 
Estudos Avancados. 13 May 1991. 42p. (In Portuguese). Order 
Number DE95602372. Source: OSTI; NTIS (US Sales Only); INIS. 
Through an analysis of the electrical energy future in Brazil, the 
needs for enriched uranium are discussed, and therefore the impor- 
tance of developing local capability for self-production. A description 
of the production processes that are well established is given first, 
then the analysis itself is performed and finally a visualization of 
the International Market for enriched uranium is shown. (author). 
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2201 Theory and Calculation 
Refer also to citation(s) 32475, 33067, 35042, 35053 


33174 (INIS-mf-14313, pp. 145-169) Reactor parameters 
calculation by sensitivity analysis method. El-Konsol, S.; 
Naguib, K. Arab Atomic Energy Agency (AAEA), Tunis (Tunisia); 
Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. (CONF- 
9309380—-: A seminar on physics and technology of nuclear 
reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the sym- 
posium on the physics and technology of reactors. Order Number 
DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

Sensitivity analysis theory based on the variational functional ap- 
proaches was applied to evaluate some reactor parameters such 
as sensitivities of Eigen-values and power densities due to varia- 
tion of the absorber concentration in the reactor core. The practical 
usefulness of this method is illustrated by considering test cases. 
The result indicates that this method is as accurate as those ob- 
tained from direct calculations. 3 tab., 1 fig. 


33175 (INIS-mf-14313, pp. 171-190) Some basic aspects on 
reactor theory. Michaiel, M.L. Arab Atomic Energy Agency (AAEA), 
Tunis (Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 
766p. (CONF-9309380—: A seminar on physics and technology of 
nuclear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of 
the symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

THis lecture deals with some basic subjects concerning reactor 
theory namely: - neutron multiplication, - material and geometrical 
buckling, - reflected reactors and reflector saving, and - reactor 
control including fuel depletion, fission products and temperature 
coefficients. 


33176 (INIS-mf-14313, pp. 191-218) Analysis methods used 
in nuclear reactor calculations. Wassef, W.A. Arab Atomic 
Energy Agency (AAEA), Tunis (Tunisia); Atomic Energy Establish- 
ment, Cairo (Egypt). 1993. 766p. (CONF-9309380-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The procedures and models adopted in the reactor engineering 
design are reviewed with special emphasis on the definition of rele- 
vant terms. The study deals with: Design criteria, technical 
specifications, design analysis, systems engineering, systems envi- 
ronmental factors, design feedback and iteration, the role of 
models, simulation, and computers, and design parameters inter- 
play. The nuclear-analysis part is studied through the neutron 
transport or Boltzmann equation, the sequence of analysis, role of 
experimental methods, and the coordination of experiment and de- 
sign. 2 fig. 


33177 (INIS-mf-15042) A calculational study on neutron ki- 
netics and thermodynamics of a gaseous core fission reactor. 
Kuijper, J.C. Technische Hogeschool Delft (Netherlands). Inter- 
Faculty Reactor Inst. Jun 1992. 156p. (NUGI-812). Order Number 
DE95708012. Source: OSTI; NTIS; INIS. 

A numerical and analytical study of the static and dynamic prop- 
erties of a GCFR with oscillating fuel gas (uranium and carbon 
fluorides) is presented. Neutron kinetics parts of combined GCFR 
models are introduced. Thermodynamic properties of the GCFR 
and of the fuel gas are treated. (HP) 


33178 (Jue}-2897) V.S.0.P.('94) computer code system for 
reactor physics and fuel cycle simulation: Input manual and 
comments. Teuchert, E.; Haas, K.A.; Ruetten, H.J.; Brockmann, 
H.; Gerwin, H.; Ohlig, U.; Scherer, W. Forschungszentrum Juelich 





GmbH (Germany). Inst. fuer Sicherheitsforschung und Reaktortech- 
nik. Apr 1994. 199p. Order Number DE95702866. Source: OSTI; 
NTIS (US Sales Only); INIS. 

V.S.O.P. (Very Superior Old Programs) is a system of codes 
linked together for the simulation of reactor life histories and tem- 
porary in-depth research. It comprises neutron cross section 
libraries and processing routines, repeated neutron spectrum eval- 
uation, 2-D diffusion calculation with depletion and shut-down 
features, in-core and out-of-pile fuel management, fuel cycle cost 
analysis, and thermal hydraulics (at present restricted to HTR’s). 
Various techniques have been employed to accelerate the iterative 
processes and to optimize the internal data transfer. The storage 
requirement is confined to 17 M-Bytes. The code system has ex- 
tensively been used for comparison studies of reactors, their fuel 
cycles, simulation of safety features, developmental research, and 
reactor assessments. Beside its use in research and development 
work for the gas cooled High Temperature Reactor the code has 
succesfully been applied to Light Water Reactors, Heavy Water 
Reactors, and hybride systems with different moderators. (orig.) 
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Refer also to citation(s) 33023, 33151, 33153, 33154, 33156, 
33158, 33162, 33270, 33277, 33288, 33289, 33293, 33313, 33607, 
33610, 33915, 33916 


33179 (ANL/RE/PP-79251) Numerical predictions of turbu- 
lent flow around a cube via the k-- model. Tzanos, C.P. 
Argonne National Lab., IL (United States). [1994]. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94018361. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Turbulent air flows around structures are of importance in many 
engineering applications. Such flows &an also have a significant 
impact on the thermal performance of the reactor vessel auxiliary 
cooling system of advanced liquid-metal reactor designs. The ob- 
jective of the work presented in this paper was to evaluate the 
adequacy of the high-Reynolds-number form of the k-e model in 
analyzing turbulent air flow around structures. An experiment of 
simulated atmospheric turbulent flow around a cube, performed by 
Castro and Robins, was analyzed with the computer code COMMIX 
and numerical predictions for pressure and velocity distributions 
were compared with experimental measurements. Considering the 
complexity of the problem and the approximations involved in the 
k-e model, the overall agreement between numerical predictions 
and measurements of pressure coefficients and velocities was 
good. The largest discrepancies between predictions and measure- 
ments were in the pressure coefficient at the sections of the top 
and side cube surfaces very close to the upwind edges, and in the 
span wise velocity distribution downstream from the cube. 


33180 (CONF-930803-32) An overview of the HSST Full- 
Thickness Shallow-Crack Clad Beam Testing Program. Keeney, 
J.A.; Theiss, T.J.; McAfee, W.J.; Bass, B.R. Oak Ridge National 
Lab., TN (United States). [1994]. 7p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 12. biennial conference for the Interna- 
tional Association for Structural Mechanics in Reactor Technology 
(SMIRT 12); Stuttgart (Germany); 16-26 Aug 1993. Order Number 
DE94018940. Source: OSTI; NTIS; INIS; GPO Dep. 

A testing program is described that will utilize full-thickness clad 
beam specimens to quantify fracture toughness for shallow flaws in 
material for which metallurgical conditions are prototypic of those 
found in reactor pressure vessels (RPVs). The beam specimens 
are fabricated from a section of an RPV wall that includes weld, 
plate and clad material. Metallurgical factors potentially influencing 
fracture toughness for shallow flaws in the beam specimen include 
material gradients due to welding and cladding applications, as 
well as material inhomogeneities in welded regions due to reheat- 
ing in multiple weld passes. Fracture toughness tests focusing on 
shallow flaws in plate and weld material will also provide data for 
evaluating the relative influence of absolute and normalized crack 
depth on constraint conditions. Pretest finite-element analyses are 
described that provide near-tip stress and strain fields for charac- 
terization of constraint in the shallow-crack specimens in terms of 
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the Q-stress. Analysis results predict a constraint loss in the 

shallow-crack clad beam specimen similar to that determined for a 

previously tested shallow-crack single-edge notch homogeneous 
bend specimen with the same normalized crack depth. 


33181 (CONF-9405223—1) The production of calibration 
specimens for impact testing of subsize Charpy specimens. 
Alexander, D.J.; Corwin, W.R.; Owings, T.D. Oak Ridge National 
Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States);Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Symposium on pendulum impact machine: procedures and 
specimens for verification; Montreal (Canada); 18-19 May 1994. 
Order Number DE94018125. Source: OSTI; NTIS; INIS; GPO Dep. 

Calibration specimens have been manufactured for checking the 
performance of a pendulum impact testing machine that has been 
configured for testing subsize specimens, both half-size (5.0 x 5.0 
x 25.4 mm) and third-size (3.33 x 3.33 x 25.4 mm). Specimens 
were fabricated from quenched-and-tempered 4340 steel heat 
treated to produce different microstructures that would result in ei- 
ther high or low absorbed energy levels on testing. A large group 
of both half- and third-size specimens were tested at —40°C. The 
results of the tests were analyzed for average value and standard 
deviation, and these values were used to establish calibration limits 
for the Charpy impact machine when testing subsize specimens. 
These average values plus or minus two standard deviations were 
set as the acceptable limits for the average of five tests for calibra- 
tion of the impact testing machine. 


33182 (INIS-BR-3438) Stress analysis on a PWR pressure 
vessel support structure. Cruz, J.R.B.; Mattar Neto, M.; Jesus 
Miranda, C.A. de. Coordenadoria para Projetos Especiais 
(COPESP), Sao Paulo, SP (Brazil); Instituto de Pesquisas Energet- 
icas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 10p. (in 
Portuguese). (CONF-9210480-: 7. Brazilian Symposium on Piping 
and Pressure Vessels, Florianopolis (Brazil), 7-9 Oct 1992). Order 
Number DE95603860. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the stress analysis of a research PWR ves- 
sel support structure. Different geometries and thermal boundary 
conditions are evaluated. The finite element analysis is performed 
using ANSYS program. The ASME Section Ill criteria are applied 
for the stress verification and the following points are discussed: 
stress classification and linearization; jurisdictional boundary 
between ASME Subsection NB (Class 1 Components) and Sub- 
section NF (Component Supports). (author). 


33183 (INIS-BR-3439) Dynamical analysis of a PWR inter- 
nals using super-elements in an integrated 3-D model model. 
Part 1: model description and static tests. Jesus Miranda, C.A. 
de. Coordenadoria para Projetos Especiais (COPESP), Sao Paulo, 
SP (Brazil); Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1992. 10p. (in Portuguese). (CONF- 
9210480-: 7. Brazilian Symposium on Piping and Pressure 
Vessels, Florianopolis (Brazil), 7-9 Oct 1992). Order Number 
DE95603861. Source: OSTI; NTIS (US Sales Only); INIS. 

An integrated 3-D model of a research PWR reactor core sup- 
port internals structures was developed for its dynamic analyses. 
The static tests for the validation of the model are presented. 
There are about 90 super-elements with, approximately, 85000 de- 
grees of freedom (DoF), 8200 masters DoF, 12000 elements with 
about 8400 thin shell elements. A DEC VAX computer 11/785 
model and the ANSYS program were used. If impacts occurs the 
spectral seismic analysis will be changed to a non-linear one with 
direct integration of the displacement pulse derived from the seis- 
mic accelerogram. This last will be obtained from the seismic 
acceleration response spectra. (author). 


33184 (INIS-BR-3440) Dynamical analysis of a PWR inter- 
nals using super-elements in an integrated 3-D model model. 
Part 2: dynamical tests and seismic analysis. Jesus Miranda, 
C.A. de. Coordenadoria para Projetos Especiais (COPESP), Sao 
Paulo, SP (Brazil); Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1992. 10p. (in Portuguese). 
(CONF-9210480-: 7. Brazilian Symposium on Piping and Pressure 
Vessels, Florianopolis (Brazil), 7-9 Oct 1992). Order Number 
DE95603862. Source: OSTI; NTIS (US Sales Only); INIS. 
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The results of the test analysis (frequencies) for the isolated 
super-elements and for the developed 3-D model of the internals 
core support structures of a PWR research reactor are presented. 
Once certified of the model effectiveness for this type of analysis 
the seismic spectral analysis was performed. From the results can 
be seen that the structures are rigid for this load, isolated or to- 
gether with the other in the 3-D model, and there are no impacts 
among them during the earthquake (OBE). (author). 


33185 (INIS-BR-3441) Non-linear analysis of a closure 
manway using spiral wound gasket with metal-metal contact 
and a new geometry approach. Jesus Miranda, C.A. de. Coorde- 
nadoria para Projetos Especiais (COPESP), Sao Paulo, SP 
(Brazil); Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1992. 10p. (CONF-9210480-: 7. Brazilian 
Symposium on Piping and Pressure Vessels, Florianopolis (Brazil), 
7-9 Oct 1992). Order Number DE95603863. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The results of a PWR pressurizer closure manway analysis are 
presented. The manway geometry is slightly different from the con- 
ventional solution with the goal to reduce the bending stresses in 
the bolts when the system is pressurized. So the salt stresses 
value will also be reduced. The viability of the proposed solution 
will be confirmed by: verification of the stresses in the bolts con- 
necting the blind flange to the nozzle by ASME Ill, subsection NB 
and level of the tightness reached in the spiral wound (type SG) 
gasket based in the criteria defined in the references. (author). 


33186 (INIS-JP—027) Proceedings of specialists’ meeting 
on application of artificial intelligence and robotics to nuclear 
plants. Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 
431p. (CONF-9405245—: AIR’94: specialists’ meeting on applica- 
tion of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). Order Number DE95709894. 
Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title conference. The 32 of the presented papers are indexed indi- 
vidually. (J.P.N.). 


33187 (INIS-mf-14313, pp. 1-21) Design and development 
of nuclear research reactors. El-Mofty, O. Arab Atomic Energy 
Agency (AAEA), Tunis (Tunisia); Atomic Energy Establishment, 
Cairo (Egypt). 1993. 766p. (CONF-9309380-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

| shall present in this talk a short description of the egyptian 
experience accumulated since 1956 in the areas of design, devel- 
opment and construction of nuclear research reactors in A.R.Egypt. 
| will concentrate on the construction of Egypt's first research reac- 
tor (ET-R R-1) preparation and implementation of operation, 
maintenance and development programs for nuclear research reac- 
tors. The lecture concentrates on the period 1956-1969 which can 
be divided into 2 phases. PHASE 1: (1956 - 1962) preparation, 
planning and construction stages of (ET-R R -1). PHASE 2: (1962 
- 1969) operation, maintenance, and development programmes 
with emphasis on the formation and development of experiences in 
the fields of reactor sciences and technologies. 5 fig. 


33188 (INIS-mf-14313, pp. 219-243) Thermal hydraulic as- 
pects In nuclear reactors. Khattab, M. Arab Atomic Energy 
Agency (AAEA), Tunis (Tunisia); Atomic Energy Establishment, 
Cairo (Egypt). 1993. 766p. (CONF-9309380-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Heat is generated from fission process inside reactor core. The 
system of extracting the heat is called cooling system. Heat trans- 
fer in reactors defines core thermal design limitations. Study on 
ETRR-1 reactor core have been carried out to determine its 
thermal-hydraulic aspects. 4 fig., 2 tab. 


33189 


(INIS-mf-14313, pp. 605-628) In service inspection of 
ETRR-1 reactor vessels. Khattab, M. Arab Atomic Energy Agency 
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(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380-: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Technical survey included in-service inspection are needed in 
order to investigate the structural integrity and to insure safe oper- 
ation of ET-R R-1 reactor after thirty years aging. An intensive 
work for the inspection of the central tank, shield tank, horizontal 
channel, primary coolant circuit and spent fuel storage tank have 
been carried out. The inspection procedures were visual method 
using video camera and magnification optical device as well as 
thickness measurements using ultrasonic gauge meter and replica 
for determining defect depth. Water chemical analysis of the pri- 
mary cooling circuit and spent fuel storage were helpful in results 
explanation. The results showed that the reactor vessel have good 
surface conditions. The observed pitting did not affect the structural 
integrity. The majority of the defects were pits having maximum 
surface area of about 50 mm. Their depth dose not exceed 2 mm. 
The pits depth rate penetration is of the order of 0.5% per year. 
Thickness measurements showed insignificant variation. Water sta- 
tus and its chemical properties are very important in controlling 
corrosion rate. 11 fig., 14 tab. 


33190 (INIS-mf-14313, pp. 629-647) Thirty years experience 
in ETRR-1 operation. Khattab, M. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380—: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Egypt research reactor (ET-R R-1) got critical in 27. July 1961. 
since that time many technical problems in system manipulation 
were raised. The present paper demonstrates the famous events 
that were initiated and the procedures that were taken for their re- 
covery or mitigation. Maintenance problems are discussed. Reactor 
parameters measuring systems and control have been modernized. 
The reactor is investigated by in-service inspection program,. The 
results that reactor vessels surface conditions are in good status. 
Experience obtained from these activities and some proposals for 
future development are summarized.6 fig., 1 tab. 


33191 (IWG-LMNPP-94/4) Advanced structural integrity as- 
sessment procedures. Working material: Proceedings of a 
specialists meeting held in San Carlos de Bariloche, Argentina, 
14-17 March 1994. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Life Management of Nu- 
clear Power Plants. 1994. 210p. (CONF-9403163—: Specialists’ 
meeting on advanced structural integrity assessment procedures, 
San Carlos de Bariloche (Argentina), 14-17 Mar 1994). Order 
Number DE95600542. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the meeting was to provide an international fo- 
rum for discussion on recent results in research and utility practice 
in the field of methodology for the structural integrity assessment of 
components including relevant non-codified procedures. The scope 
of the meeting included deterministic and probabilistic approaches. 
The papers covered the following topics: Leak-before-break con- 
cepts; non-destructive examination (NDE) and surveillance results; 
statistical evaluation of non-destructive examination data; pressur- 
ized thermal shock evaluation; fatigue effects (including vibration); 
and verification qualification. The meeting was attended by 32 spe- 
cialists from 8 countries. Refs, figs and tabs. 


33192 (IWG-LMNPP-94/4, pp. 13-29) Pressure vessel steel 
research: Belgian activities. Walle, E. van (Centre d'Etude de 
l'Energie Nucleaire, Mol (Belgium)); Fabry, A.; Aiet Abderrahim, H.; 
Chaouadi, R.; D’hondt, P.; Puzzolante, J.L.; Velde, J. van de; 
Ransbeeck, T. van; Gerard, R. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Life 
Management of Nuclear Power Plants. 1994. (CONF-9403163—: 
Specialists’ meeting on advanced structural integrity assessment 
procedures, San Carlos de Bariloche (Argentina), 14-17 Mar 1994). 
In Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San Carlos 





de Bariloche, Argentina, 14-17 March 1994. 210p. Order Number 
DE95600542. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the Belgian Research Activities on Nuclear Reactor 
Pressure Vessel Steels and on related Neutron Dosimetry Aspects 
is presented. Born out of the surveillance programmes of the 
Belgian NPP’s, this research leads to the development of material- 
saving techniques, like reconstitution and miniaturization, and to 
improved neutron dosimetry techniques. A _physically-justified 
RPVS fracture toughness indexation methodology, supported by 
micro-mechanistic modelling, is based on the elaborate use of the 
instrumented Charpy impact signal. Improved computational tools 
for neutron dosimetry, validated on basis of benchmark experi- 
ments, allow to reduce the uncertainties on surveillance capsule 
and pressure vessel fluences significantly. (author). 29 refs, 1 tab. 


33193 (IWG-LMNPP-94/4, pp. 31-49) Activities of the IAEA 
International Working Group on Life Management of Nuclear 
Power Plants (IWG-LMNPP). lanko, L. (International Atomic 
Energy Agency, Vienna (Austria). Div. of Nuclear Power). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9403163—: Specialists’ meeting on advanced struc- 
tural integrity assessment procedures, San Carlos de Bariloche 
(Argentina), 14-17 Mar 1994). In Advanced structural integrity 
assessment procedures. Working material: Proceedings of a spe- 
cialists meeting held in San Carlos de Bariloche, Argentina, 14-17 
March 1994. 210p. Order Number DE95600542. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Activities of the IAEA international working group on life manage- 
ment of nuclear power plants are outlined with emphasis on 
objectives, scope of activities, methods of work, organizational 
matters, financing. 


33194 (IWG-LMNPP-94/4, pp. 79-88) Surface effects and 
assessment of crack propagation. Cisilino, A. (Universidad Na- 
cional de Mar del Plata, Mar del Plata (Argentina). Facultad de 
Ingenieria); Pardo, E.; Otegui, J.L. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Life 
Management of Nuclear Power Plants. 1994. (CONF-9403163—: 
Specialists’ meeting on advanced structural integrity assessment 
procedures, San Carlos de Bariloche (Argentina), 14-17 Mar 1994). 
In Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San Carlos 
de Bariloche, Argentina, 14-17 March 1994. 210p. Order Number 
DE95600542. Source: OSTI; NTIS (US Sales Only); INIS. 

A realistic analysis of microcrack interaction at stress concentra- 
tions require a three dimensional analysis, and evaluation of 
fracture parameters along the crack front. Due to its complexity the 
problem can only be tackled through computational techniques. In 
this work, we describe the use of the Boundary Element Technique 
for analysis of surface effects at crack vertex. It is shown that the 
existence of a vertex singularity at this location poses limitations on 
actual crack geometries, and hence some common assumptions 
might not be adequate for a realistic description of surface crack 
growth. (author). 15 refs, 5 figs. 


33195 (IWG-LMNPP-94/4, pp. 89-99) Development of sim- 
plified methods for fatigue crack growth assessment under 
cyclic thermal loadings. Wakai, T. (Power Reactor and Nuclear 
Fuel Development Corp., Oarai, Ibaraki (Japan)); Horikiri, M. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. (CONF-9403163—: Specialists’ meeting on advanced struc- 
tural integrity assessment procedures, San Carlos de Bariloche 
(Argentina), 14-17 Mar 1994). In Advanced structural integrity 
assessment procedures. Working material: Proceedings of a spe- 
cialists meeting held in San Carlos de Bariloche, Argentina, 14-17 
March 1994. 210p. Order Number DE95600542. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper describes methods developed to assess fatigue crack 
growth and shows their applicability to the prediction of the fatigue 
crack growth behaviour under cyclic thermal transient loadings. A 
detailed non-linear fracture mechanics parameter evaluation code 
and a simplified crack growth analysis code have been developed. 
The former estimates fracture mechanics parameters based on the 
path integral method in a stress and strain field calculated by the 
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finite element method (FEM) and the latter simulates the crack 
growth behaviour by using stress intensity factors which are ob- 
tained from influence function methods based on the principle of 
superposition. A series of thermal fatigue crack growth tests on 
pre-flawed specimens were carried out to verify the validity of 
these codes. The predictions by these codes were compared with 
the results of the thermal fatigue crack growth tests. It was shown 
that the simplified crack growth assessment methods were found to 
be applicable to the prediction of the crack growth behaviour under 
cyclic thermal transient loadings. (author). 8 refs, figs. 


33196 (IWG-LMNPP-—94/4, pp. 127-138) Signal analysis for 
failure detection. Parpaglione, M.C. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina)); Perez, L.V.; Rubio, D.A.; 
Czibener, D.; D'Attellis, C.E.; Brudny, P.I.; Ruzzante, J.E. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Life Management of Nuclear Power Plants. 
1994. I|AEA-R-5987/R1/RB. (CONF-9403163—: Specialists’ meeting 
on advanced structural integrity assessment procedures, San Car- 
los de Bariloche (Argentina), 14-17 Mar 1994). In Advanced 
structural integrity assessment procedures. Working material: Pro- 
ceedings of a specialists meeting held in San Carlos de Bariloche, 
Argentina, 14-17 March 1994. 210p. Order Number DE95600542. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several methods for analysis of acoustic emission signals are 
presented. They are mainly oriented to detection of changes in 
noisy signals and characterization of higher amplitude discrete 
pulses or bursts. The aim was to relate changes and events with 
failure, crack or wear in materials, being the final goal to obtain 
automatic means of detecting such changes and/or events. Perfor- 
mance evaluation was made using both simulated and laboratory 
test signals. The methods being presented are the following: 1. 
Application of the Hopfield Neural Network (NN) model for classify- 
ing faults in pipes and detecting wear of a bearing. 2. Application 
of the Kohonnen and Back Propagation Neural Network model for 
the same problem. 3. Application of Kalman filtering to determine 
time occurrence of bursts. 4. Application of a bank of Kalman filters 
(KF) for failure detection in pipes. 5. Study of amplitude distribution 
of signals for detecting changes in their shape. 6. Application of 
the entropy distance to measure differences between signals. (au- 
thor). 10 refs, 11 figs. 


33197 (IWG-LMNPP-94/4, pp. 169-183) Stress analysis in 
the tubes-tubesheet joint of the heat exchanger under hy- 
draulic expansion. Sanzi, H. (Empresa Nuclear Argentina de 
Centrales Electricas SA (ENACE), Buenos Aires (Argentina)); Car- 
nicer, R. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Life Management of Nuclear Power 
Plants. 1994. (CONF-9403163—: Specialists’ meeting on advanced 
structural integrity assessment procedures, San Carlos de 
Bariloche (Argentina), 14-17 Mar 1994). In Advanced structural in- 
tegrity assessment procedures. Working material: Proceedings of a 
specialists meeting held in San Carlos de Bariloche, Argentina, 14- 
17 March 1994. 210p. Order Number DE95600542. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the present work, we are presenting the stresses and dis- 
placement occurred in the tube/tubesheet joint of a heat exchanger 
under hydraulic expansion process. During this process a great 
amount of tubes cracked. An elasto-plastic finite element calcula- 
tion was carried out in order to determine the exact deformations 
of the tube-tubesheet joint. The most important conclusions are 
presented and compared with the obtained by analytical proce- 
dures. (author). 2 refs, 11 figs. 


33198 (NUREG/CR-6234) Validation of analysis methods 
for assessing flawed piping subjected to dynamic loading. Ol- 
son, R.J. (Battelle, Columbus, OH (United States)); Wolterman, 
R.L.; Wilkowski, G.M.; Kot, C.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Battelle, 
Columbus, OH (United States). Aug 1994. 216p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-7405-ENG-92 ; W-31109-ENG-38. (ANL-94/22; 
BM}-2178). Source: OSTI; NTIS; INIS; GPO. 

Argonne National Laboratory and Battelle have jointly conducted 
a research program for the USNRC to evaluate the ability of cur- 
rent engineering analysis methods and one state-of-the-art analysis 
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method to predict the behavior of circumferentially surface-cracked 
pipe system water-hammer experiment. The experimental data 
used in the evaluation were from the HDR Test Group E31 series 
conducted by the Kernforschungszentrum Karlsruhe (KfK) in 
Germany. The incentive for this evaluation was that simplified engi- 
neering methods, as well as newer “state-of-the-art” fracture 
analysis methods, have been typically validated only with static ex- 
perimental data. Hence, these dynamic experiments were of high 
interest. High-rate dynamic loading can be classified as either 
repeating, e.g., seismic, or nonrepeating, e.g., water hammer. De- 
velopment of experimental data and validation of cracked pipe 
analyses under seismic loading (repeating dynamic loads) are 
being pursued separately within the NRC's International Piping In- 
tegrity Research Group (IPIRG) program. This report describes 
developmental and validation efforts to predict crack stability under 
water hammer loading, as well as comparisons using currently 
used analysis procedures. Current fracture analysis methods use 
the elastic stress analysis loads decoupled from the fracture me- 
chanics analysis, while state-of-the-art methods employ nonlinear 
cracked-pipe time-history finite element analyses. The results 
showed that the current decoupled methods were conservative in 
their predictions, whereas the cracked pipe finite element analyses 
were more accurate, yet slightly conservative. The nonlinear time- 
history cracked-pipe finite element analyses conducted in this 
program were also attractive in that they were done on a small 
Apollo DN5500 workstation, whereas other cracked-pipe dynamic 
analyses conducted in Europe on the same experiments required 
the use of a CRAY2 supercomputer, and were less accurate. 


2203 Fuel Elements 


Refer also to citation(s) 33092, 33233, 33237, 33239, 33240, 
33241, 33242, 33243, 33245, 33246, 33284, 35047 


33199 (CNIC—00818) Development of automatic tube cut- 
ting machine for cladding tube of nuclear fuel element. Li 
Jiayou (The Fifth Research Design Institute of Nuclear Industry, 
Zhengzhou (China)); Su Shanjia; Li Fu; Liu Hongxuan. China Nu- 
clear Information Centre, Beijing, BJ (China). Sep 1993. 6p. (In 
Chinese). (FRDINI-0007.). Order Number DE95602168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The significance and necessity to design and develop an auto- 
matic tube cutting machine are introduced which is the key 
equipment in the manufacture of nuclear fuel elements. A method 
to finish long zirconium tube with thin wall, low rigidity and small di- 
ameter is presented. To ensure the machining precision, main 
technology and effective measures are taken and a microcomputer 
program controlied automatic operation system is used. A tube cut- 
ter with double rotary tool carrier and multicutter controlled by 
microcomputer has been successfully developed. The cutter has 
been used in the fabrication of fuel assemblies for Qinshan Nu- 
clear Power Plant. 


33200 (CONF-920673—24) Degradation of mechanical prop- 
erties of stainless stee] cladding due to neutron irradiation and 
thermal aging. Haggag, F.M. Oak Ridge National Lab., TN (United 
States). [1994]. 9p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 16. annual symposium of American Society of Testing and 
Materials (ASTM) on effects of radiation on materials; Denver, CO 
(United States); 21-25 Jun 1992. Source: OSTI; NTIS; INIS. 
Thermal aging of three-wire series-arc stainless steel weld over- 
lay cladding at 288°C for 1605 h resulted in an appreciable 
decrease (16%) in the Charpy V-notch (CVN) upper-shelf energy 
(USE), but the effect on the 41-J transition temperature shift was 
very small (38°C). The combined effect following neutron irradiation 
at 288°C to a fluence of 5 X 10'® neutrons/em? (>1 MeV) was a 
22% reduction in the USE and a 29°C shift in the 41-J transition 
temperature. The effect of thermal aging on tensile properties was 
very small. However, the combined effect of irradiation and aging 
was an increase in the yield strength (6 to 34% at test tempera- 
tures from 288 to -125°C) and no apparent change in ultimate 
tensile strength or total elongation. Neutron irradiation reduced the 
initiation fracture toughness (J,.) much more than did thermal aging 
alone. However, irradiation slightly decreased the tearing modulus 


but no reduction was caused by thermal aging alone. The effects 
of long-term thermal exposure times (20,000 and 50,000 h) will be 
investigated when the specimens become available. Also, long- 
term thermal exposure of the three-wire cladding as well as type 
308 stainless steel weld materials at 343°C is in progress. 


33201 (DPW-55-24-6) Trip report: Battelle Memorial Insti- 
tute, March 22-23, 1955. O’Leary, W.J.; Herries, R.R. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (United States). 25 Mar 1955. 
4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-801). Order Number 
DE94019078. Source: OSTI; NTIS; GPO Dep. 

Nickel-plated uranium corrosion samples, 1 inch dia. X 0.180 
inch thick, press-clad with 30-mil aluminum at both 10 and 15 thou- 
sand psi, show improved corrosion resistance over samples 
press-clad at 6 thousand psi with the same time-temperature con- 
ditions. Design of equipment for the internal cladding of uranium 
tubes is progressing. The basic tools will be applicable to several 
variations of the proposed method of “inverse die sinking.” Analy- 
ses of double and triple melted Horizons’ electrolytic thorium show 
a significant increase of Hz and Oz, upon remelting with a corre- 
sponding increase in the hardness of the metal. 


33202 (DPW-55-24-10) Trip report: Battelle Memorial Insti- 
tute, July 12-13, 1955. O'Leary, W.J.; Herries, R.R. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (United States). 22 Jul 1955. 
3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-805). Order Number 
DE94019082. Source: OSTI; NTIS; GPO Dep. 

It has been determined that the use of a poor quality uranium for 
cores was responsible for non-reproducibility in several series of 
corrosion samples. A better quality core material will be used for 
future studies of the effects of outgassing on the corrosion 
resistance of nickel-plated uranium. Tools for extrusion cladding ex- 
periments at BMI are expected to be ready for use in early August. 
Five nickel-plated steel tubes were internally clad with aluminum by 
“hot drawing.” Although diffusion zones were formed, the weak 
bond was parted on cooling due to the differences in the thermal 
expansion of aluminum and steel. Varying degrees and patterns of 
segregation have been found in uranium-aluminum castings which 
were cooled through the liquids-solidus region at different rates. 
Equipment changes will be made to provide a wider range of cool- 
ing rates. 


33203 (INIS-BR-3416) Modelling of pellet-cladding interac- 
tion for PWRs reactors fuel rods. Esteves, A.M. Sao Paulo Univ., 
SP (Brazil). Escola Politecnica. 1991. 217p. (In Portuguese). Order 
Number DE95602169. Source: OSTI; NTIS (US Sales Only); INIS. 

The pellet-cladding interaction that can occur in a PWR fuel rod 
design is modelled with the computer codes FRAPCON-1 and AN- 
SYS. The fuel performance code FRAPCON-1 analyzes the fuel 
rod irradiation behavior and generates the initial conditions for the 
localized fuel rod thermal and mechanical modelling in two and 
three-dimensional finite elements with ANSYS. In the mechanical 
modelling, a pellet fragment is placed in the fuel rod gap. Two 
types of fuel rod cladding materials are considered: Zircaloy and 
austenitic stainless steel. Linear and non-linear material behaviors 
are allowed. Elastic, plastic and creep behaviors are considered for 
the cladding materials. The modelling is applied to Angra-ll fuel rod 
design. The results are analyzed and compared. (author). 


33204 (INIS-mf-14313, pp. 493-514) Nuclear fuel manage- 
ment. Michaiel, M.L.; Refaat, R.A. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380-: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This lecture deals with the in core fuel management schemes 
beginning by batch loading, zone refuelling, scatter loading and 
ending by the checker board loading. The fuel grouping and region 
classification are discussed in detail. Also, a detail description of 
the shuffling algorithm is given. 5 fig. 





33205 (INIS-mf-14346, pp. 6.23-6.34) Analysis of transient 
fission gas release in UO, tuel. Sim, K.S. (Korea Atomic Energy 
Research Inst., Daejon (Korea, Republic of)); Suk, H.C.; Yoon, 
Y.K. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099-: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 

The KFGR-T computer model has been developed to predict 
transient fission gas release from UOz fuel, with an emphasis on 
the nonequilibrium behavior of fission gas bubbles. It takes into ac- 
count the relevant physical processes generally considered by 
other workers, as well as migration of fission gas bubbles through 
channels formed by the extension of dislocations to grain bound- 
aries during the transient heating stage, grain growth or grain 
boundary sweeping during the isothermal annealing stage at high 
temperatures, and gas release through intergranular cracking. This 
computer model is applied to calculate transient fission gas behav- 
ior for out-of pile experiments performed with UO> fuel previously 
irradiated to burnups in the range 18 to 35 MWd/kgU. 31 refs., 8 
figs. 


33206 (JAERI-M—94-018) Estimation of critical mass of 
burned-up fuel. Komuro, Yuichi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Naito, 
Yoshitaka; Kurosawa, Masayoshi; Sakai, Tomohiro; Tanaka, 
Shoichi. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. 37p. (In Japanese). Order Number DE95703892. Source: 
OSTI; NTIS; INIS. 

Critical masses of burned-up fuel of light water reactors (LWR) 
were calculated to show the effectiveness of taking burned-up rate 
into account for criticality safety control. Prior to the calculation, as- 
say data of isotopic compositions of actinides in spent fuel of 
LWRs were collected, and the compositions were determined to 
give conservative calculated results from the criticality safety point 
of view. Concerning fission products, their physical and chemical 
properties were examined, about 10 isotopes which may be used 
for criticality safety calculation were selected. By using the isotopic 
compositions of actinides and selected fission products obtained in 
the above manner, critical masses were calculated and the results 
show that the critical mass increases with burn-up rate. (author). 


33207 (JAERI-M—94-036) Post irradiation examination of 
84F-12A capsule containing uranium-piutonium mixed carbide 
fuels. Iwai, Takashi (Japan Atomic Energy Research inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Arai, Yasuo; 
Maeda, Atsushi; Sasayama, Tatsuo; Sekita, Noriaki; Nomura, 
Isamu; Suzuki, Yasufumi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1994. 86p. (In Japanese). Order Number 
DE95703901. Source: OSTI; NTIS; INIS. 

Two fuel pins containing uranium-plutonium mixed carbide pellets 
having different carbon content, (U,Pu)C, 5 and (U,Pu)C;,, were 
encapsuled in 84F-12A and irradiated in JMTR up to 4.5 and 
3.7%FIMA at a peak linear power of 60 and 49 kW/m respectively. 
The capsule cooled for ~5 months was transported to Reactor 
Fuel Examination Facility and subjected to non-destructive and de- 
structive post irradiation examinations. It was proved from the post 
irradiation examination that the mixed carbide fuel performance ir- 
radiated up to 4.5%FIMA was satisfied. The gamma ray scanning 
of the fuel pins indicated the transfer of cesium to the plenum re- 
gion. (U,Pu)C, ; fuel pellets showed two times larger fission gas 
release ratio than (U,Pu)C, 9 fuel pellets because the former had 
relatively higher open porosity. At the central part of the fuel pel- 
lets, the number of the small pores decreased and the grain 
growth was stimulated in (U,Pu)C, > fuel pellets. Slight carburiza- 
tion observed near the inner surface of the cladding tube did not 
affect the fuel pin performance itself. (author). 


33208 


(JAERI-M—94-049) DANKE: A Monte Carlo computer 
program for calculating the Dancoff correction factor for 
spheres, rods and slabs. Okuno, Hiroshi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Komuro, Yuichi. Japan Atomic Energy Research Inst., Tokyo 


(Japan). Mar 1994. 33p. (In Japanese). 
DE95703896. Source: OSTI; NTIS; INIS. 


Order Number 
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In an array of fuel rods or fuel lumps, a flux of neutrons in the 
resonance energy region considerably decreases through absorp- 
tion by the neighboring fuel rods or fuel lumps. The Dancoff 
correction factor is used to express this heterogeneity effect in ob- 
taining the effective multigroup cross sections. Examination of 
MCDAN, a computer program for calculating the Dancoff correction 
factor using the Monte Carlo method, revealed two facts: (1) axial 
movement of neutrons were not considered arrays of fuel rods, (2) 
random distribution in radial argument of circle or sphere could not 
reproduce cosine distribution of neutrons at a surface point. There- 
fore, the program was revised for these points and further extended 
to be applicable to arrays of planes and hexagonal arrays of rods. 
The improved version was called DANKE program, which was in- 
corporated into MAIL3.0, a computer code generating effective 
cross section sets for transport codes, in the nuclear criticality 
safety evaluation code system JACS. This report includes basic ex- 
pressions that DANKE program adopts, a program manual and 
comparisons with calculations based on other methods. (author). 


2204 Control Systems 
Refer also to citation(s) 32385, 33007, 33025, 33262, 33919, 35037 


33209 (BNL-NUREG-60763) Development of comprehen- 
sive HFE guidelines for the evaluation of NPP human systems 
interfaces. O’Hara, J.M. (Brookhaven National Lab., Upton, NY 
(United States)); Brown, W.S.; Wachtel, J. Brookhaven National 
Lab., Upton, NY (United States); Nuclear Regulatory Commission, 
Washington, DC (United States). [1994]. 5p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE95000673. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Advanced control room (ACR) concepts are being developed in 
the commercial nuclear power industry as part of future reactor de- 
signs. The ACRs will use advanced human-system interface (HSI) 
technologies that may have significant implications for plant safety 
in that they will affect the ways in which the operator interacts with 
and supervises an increasingly complex system. The US Nuclear 
Regulatory Commission (NRC) reviews the HSI aspects of contro/ 
rooms to ensure that they are designed to good human factors en- 
gineering principles and that operator performance and reliability 
are appropriately supported to protect public health and safety. The 
NRC is developing guidelines to support its review of these ad- 
vanced designs. This paper discusses (1) the development of 
guidelines for advanced HSI review, (2) the integration of those 
guidelines with existing guidance, and (3) a methodology for further 
guidance development. 


33210 (DOE-STD-—3003-94) Backup power sources for DOE 
facilities. USDOE, Washington, DC (United States). Sep 1994. 
38p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94018745. Source: OSTI; NTIS; GPO Dep. 

This standard establishes fundamental requirements and guid- 
ance for backup power sources at DOE facilities. Purpose is to 
document good engineering practices for installation, testing, and 
maintenance of these backup power sources, which also covers 
emergency power sources. Examples are those which supply 
power to nuclear safety systems, radiation monitors and alarms, 
fire protection systems, security systems, and emergency lighting. 


33211 (INIS-BR-3447) Mixture level models in Toshiba and 
General Electric blowdown experimental analysis. Gebrim, A.N. 
(Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil)}. Associacao Brasileira de Ciencias Mecanicas, 
Rio de Janeiro, RJ (Brazil). 1993. 4p. (In Portuguese). (CONF- 
931290-: 12. Brazilian Congress on Mechanical Engineering, 
Brasilia (Brazil), 7-10 Dec 1993). Order Number DE95603877. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three different mixture level tracking methods to vertical flow 
channels were tested in two Blowdown experiments. The aim of 
the tests is to observe the Computational efficiency and the agree- 
ment of their results with the experimental data. The first method 
has been used in the system code ATHLET. The second one has 
been used in the system code developed at BNL. The third one is 
described in a report but there is no notice that it has been tested. 





The results show that the first and the third method produce good 
agreement with the experimental data. The third method need a 
fine nodalization to yield good results. (C.M.). 


33212 (INIS-mf-14295) Nuclear reactor noise investiga- 
tions on boiling effects in a simulated MTR-type fuel 
assembly. Kozma, R. Technische Hogeschool Delft (Netherlands). 
Inter-Faculty Reactor Inst. 4 May 1992. 158p. (NUGI-812). Order 
Number DE95708013. Source: OSTI; NTIS; INIS. 

The work includes validation/testing of existing neutron noise 
methods under well-controlled circumstances, investigation of boil- 
ing phenomena in narrow channels, and development of a novel 
boiling monitoring method. The work has been performed in the 
NIOBE facility at the HDR. Noise signals of thermocouples in the 
channel wall are used for velocity profile monitoring. Flow patterns 
in the boiling coolant are identified by means of analysis of probaof 
probability density functions and neutron noise spectra. Local noise 
effects are studied. (DG) 


33213 (INIS-mf-14313, pp. 285-297) Nuclear reactor control 
and protection. Dimitri, F.H. Arab Atomic Energy Agency (AAEA), 
Tunis (Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 
766p. (CONF-9309380—: A seminar on physics and technology of 
nuclear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of 
the symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 
Nuclear reactor control system is an important system for reactor 
start up or reactor operation at a constant power level. The protec- 
tion system on the other hand guards the reactor parameters and 
at predefined abnormal situations, it shuts down the reactor. A de- 
scription of both systems will be given in this lecture. 4 fig. 


33214 (INIS-mf—14313, pp. 349-370) Reactor and neutron 
physics research. Hamouda, |. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380—: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ETRR-1 reactor is a 2 Mw research reactor which was 
made critical in july 1961, and attained its nominal power during 
september of the same year. One of the main purposes of its in- 
stallation was to conduct research in the field of physics. This 
lecture briefly describes some research activities in physics using 
this reactor. These activities cover areas in neutron spectrum mea- 
surements, neutron cross-section measurements, neutron flux 
measurements, neutron capture gamma rays, neutron shielding, 
neutron diffraction, reactor physics and reactor calculation. 23 fig. 


33215 (INIS-mf-14313, pp. 397-419) Control rod calibration 
and temperature coefficient of reactivity. Abou Elseoud, S.S. 
Arab Atomic Energy Agency (AAEA), Tunis (Tunisia); Atomic En- 
ergy Establishment, Cairo (Egypt). 1993. 766p. (CONF-9309380-: 
A seminar on physics and technology of nuclear reactors, Cairo 
(Egypt), 11 Sep 1993). In Proceedings of the symposium on the 
physics and technology of reactors. Order Number DE95603392. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The calibration of control rods is important for both operation and 
safety of nuclear reactors, so this lecture demonstrates the theoret- 
ical and experimental aspects of this subject, this demonstration 
also concluded the temperature variation which has a noticeable 
effect on reactivity, control, and safety, applications to these two 
subjects on the ETRR-1 reactor are illustrated. 2 fig., 1 tab. 


33216 (INIS-mf-14329) Research and development of the 
transit time method liquid flow measurement using radioactive 
tracers. Roslan bin Mohd Ali (Unit Tenaga Nuklear, Bangi, Selan- 
gor (Malaysia)). No corporate text available. [1994]. 13p. (In 
Malay). (CONF-9112185—: National seminar on the assessment of 
IRPA research achievement in 5th Malaysian Plan: industrial sec- 
tor, Kedah (Malaysia), 20-24 Dec 1991). Order Number 
DE95600558. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews basic radiotracer method for determining liq- 
uid flowrate in closed conduit system. The paper discussed on the 
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principle aspect. planning and progress on the research and devel- 
opment activities which are being undertaken including design and 
fabrication of injectors, scaler rate meter, computer software and 
lead containers. Studies on the transit time method flow measure- 
ment at PUSPATI Triga Reactor secondary cooling pipeline as well 
as at block J simulation laboratory are carried out to test reliability 
of the technique. Detail procedure including the injection method, 
detection equipment and selection of tracers are also discussed. 
Attention is drawn to comparison of flowrate data determine by nu- 
clear method and flowmeter. 


33217 (INIS-mf—14363) An experimental apparatus for the 
measurement of thermal contact resistance. Aharon, J.; Lahav, 
|.; Shai, |. Ben-Gurion Univ. of the Negev, Beersheba (Israel). May 
1993. 3p. (CONF-9305381-: 24. conference on mechanical engi- 
neering, Haifa (israel), 18-19 May 1993). Order Number 
DE95602171. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental apparatus was constructed for the measurement 
of thermal contact resistance in a nuclear reactor fuel elements. A 
special heating arrangements were made in order to obtain a mea- 
surable temperature drop in a stainless steel rod of a diameter of 
about 40 mm. Preliminary runs, show a relation between the heat- 
ing rate and the thermal contact resistance. (authors) 1 ref, 2 figs. 


33218 (IWG-LMNPP-94/3, pp. 295-302) Results of reactor 
pressure vessels ISI. Cepcek, S. (Atomova Elektraren Bohunice, 
Jaslovske Bohunice (Slovakia)). International Atomic Energy 
Agency, Vienna (Austria); Nuclear Regulatory Authority, Bratislava 
(Slovakia). 1994. (CONF-9403162-: International workshop on 
WWER-440 reactor pressure vessel embrittlement and annealing, 
Zavazna Poruba (Slovakia), 29-31 Mar 1994). In /nternational work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing. Working material: Scientific presentations. 366p. Order 
Number DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 

To find out the possible influence of the annealing process to 
reactor pressure vessel integrity, a large in-service inspection pro- 
gramme has been implemented as an associated activity to reactor 
pressure vessel annealing. In this paper the approach to the RPV 
in-service inspection is shown. Also, the main results and conclu- 
sions following in-service inspection are presented. (author). 3 refs, 
1 fig. 


33219 (IWG-LMNPP-94/4, pp. 101-111) Vibration monitor- 
ing of pressure vessel in Atucha-1 power plant. Belinco, C. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina)); 
Pastorini, A.; Martin Ghiselli, A.; Sacchi, M. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF-9403163— 
: Specialists’ meeting on advanced structural integrity assessment 
procedures, San Carlos de Bariloche (Argentina), 14-17 Mar 1994). 
In Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San Carlos 
de Bariloche, Argentina, 14-17 March 1994. 210p. Order Number 
DE95600542. Source: OSTI; NTIS (US Sales Only); INIS. 

The Vibration Monitoring Systems are described to obtain infor- 
mation about the mechanical state of different components in the 
main coolant system of nuclear power plants to ensure that 
changes in the mechanical integrity of this components are de- 
tected at an early point in time, even during operation. 9 figs. 


33220 (NKS-—94-7) The NKS program 1994-97: Reports 
from the pilot projects. Nordisk Kernesikkerhedsforskning, 
Roskilde (Denmark). May 1994. [179p.] (in Danish, Norwegian, 
Swedish, English). Contract NKS/RAK-1. Order Number 
DE95600559. Source: OSTI; NTIS; INIS. 

The reports from pilot projects related to reactor safety under the 
Nordic Nuclear Safety Research programme describe the propos- 
als for subprojects, their objectives and their working and financing 
plans. The overall aim of this research programme is that results of 
the research should be of significance to all the Nordic countries 
and promote cooperation between them in this area. (AB). 


33221 (VTT-PUB-—163) Strategy generator in computerized 
accident management support system. Sirola, M. (VTT Automa- 
tion, Espoo (Finland)). Technical Research Centre of Finland, 





Espoo (Finland). Feb 1994. 103p. Order Number DE95600560. 
Source: OSTI; NTIS; INIS. 

An increased interest for research in the field of accident 
management of nuclear power plants can be noted. Several inter- 
national programmes have been started in order to be able to 
understand the basic physical and chemical phenomena in acci- 
dent conditions. A feasibility study has shown that it would be 
possible to design and develop a computerized support system for 
plant staff in accident situations. To achieve this goal the Halden 
Project has initiated a research programme on Computerized Acci- 
dent Management Support (CAMS project). The aim is to utilize 
the capabilities of computerized tools to support the plant staff 
during the various accident stages. The system will include identifi- 
cation of the accident state, assessment of the future development 
of the accident and planning of accident mitigation strategies. A 
prototype is developed to support operators and the Technical Sup- 
port Centre in decision making during serious accidents in nuclear 
power plants. A rule based system has been built to take care of 
the strategy generation. This system assists plant personnel in 
planning control proposals and mitigation strategies from normal 
operation to severe accident conditions. The idea of a safety objec- 
tive tree and knowledge from the emergency procedures have 
been used. Future prediction requires good state identification of 
the plant status and some knowledge about the history of some 
critical variables. The information needs to be validated as well. 
Accurate calculations in simulators and a large database including 
all important information from the plant will help the strategy plan- 
ning. (orig.). (40 refs., 20 figs.). 
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33222 (ARH-1172) A study of ARHCO radioactive gaseous 
and liquid effluent release points to the environs from 200 Area 
facilities. Lundgren, L.L. Atlantic Richfield Hanford Co., Richland, 
WA (United States). 21 Apr 1970. 353p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94017221. Source: OSTI; NTIS; GPO Dep. 

The purpose of this study is to review the current status of 
gaseous and liquid effluents that have a potential for release of 
radioactivity to the environs from ARHCO operations in the 200 Ar- 
eas. Non-radioactive pollutants to the environs are not included in 
this study. The study provides a complete compilation of the active 
effluent streams released to the environs including associated 
monitoring and sampling equipment and analytical procedures. 
Recommendations are made for improved monitoring and sampling 
of the active effluent systems which, in the opinion of the Person- 
nel Protection Section, are now inadequate. 


33223 (EGG—11265-1042) An aerial radiological survey of 
the Fort Calhoun Nuclear Power Plant and surrounding area, 
Fort Calhoun, Nebraska. EG and G Energy Measurements, Inc., 
Las Vegas, NV (United States). Remote Sensing Lab. May 1994. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-93NV11265. Order Number DE94018836. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Date of survey: June 1993. 

An aerial radiological survey was conducted over the Fort Cal- 
houn Nuclear Power Plant in Fort Calhoun, Nebraska, during the 
period June 19 through June 28, 1993. The survey was conducted 
at an altitude of 150 feet (46 meters) over a 25-square-mile (65- 
square-kilometer) area centered on the power station. The purpose 
of the survey was to document the terrestrial gamma _ radiation 
environment of the Fort Calhoun Nuclear Power Plant and sur- 
rounding area. The results of the aerial survey are reported as 
inferred gamma radiation exposure rates at 1 meter above ground 
level in the form of a contour map. Outside the plant boundary, ex- 
posure rates were found to vary between 6 and 12 microroentgens 
per hour and were attributed to naturally-occurring uranium, 
thorium, and potassium. The aerial data were compared to ground- 
based benchmark exposure rate measurements and radionuclide 
assays of soil samples obtained within the survey boundary. The 
ground-based measurements were found to be in good agreement 
with those inferred from the aerial measuring system. A previous 
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survey was conducted on August 9 and 10, 1972, before the plant 
began operation. Exposure rates measured in both surveys were 
consistent with normal terrestrial background. 


33224 (INIS-mf—13969, pp. 323-326) Influence of deposition 
date and time factors on countermeasures after large-scale 
nuclear fallout. Mueck, K. (Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). Inst. fuer Strahlenschutz). Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 21 Jun 1994. 486p. 
(CONF-9304265-: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The total dose to the population after a large-scale contamina- 
tion following a reactor accident or a weapon's fallout greatly 
depends on the ingestion dose caused by contaminated foodstuff. 
The contamination of foodstuff on the other hand, depends signifi- 
cantly on the date of deposition in the year as the interception of 
radionuclides by plants and thus the contamination levels in food- 
stuff are dominated by the growth stage of plants at the time of 
fallout. Therefore, the contribution of different foodstuff to the in- 
gestion dose will vary according to the deposition date in the year 
which greatly influences the countermeasures to be adopted in or- 
der to limit population exposure. The ingestion dose is also greatly 
influenced by the time duration of enhanced contamination levels 
in the various foodstuffs. The effectiveness of countermeasures 
therefore also depends significantly on time factors in foodstuff 
contamination. The paper discusses examples of contamination 
levels to be expected at different deposition dates throughout the 
year and the corresponding ingestion dose contribution by various 
foodstuffs and their influence on proper countermeasures to be 
adopted. The dose reduction due to different countermeasures on 
different foodstuffs are compared in particular with regard to the 
deposition date. It is shown that a few countermeasures on a lim- 
ited number of foodstuff will reduce the ingestion dose by a large 
fraction, while measures on other foodstuff would contribute only 
little to the dose reduction. Emphasis in protection measures 
should be focused on these few foodstuffs, while the others may 
be neglected in protection measures without serious detriment. 


33225 (INIS-mf-13969, pp. 327-330) Medical emergency 
center for radiation injuries in Zagreb, Croatia. Dodig, D. (Dept. 
of Nuclear Medicine, Medical Faculty and Clinic Hospital Center, 
Rebro, Zagreb (Croatia)); Ivancevic, D.; Kasak, B.; Popovic, S.; 
Tezak, S. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 21 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyro! (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper presents the way how radiation injuries due to a radi- 
ation accident can be treated. Several degrees of action will be 
provided in case of a NPP-Krsko nuclear accident. Medical treat- 
ment will be done in the Centre for Radiation Medicine and 
Protection in Clinical Hospital Centre Zagreb. (rieger). 


33226 (INIS-mf-13969, pp. 331-334) Modelling the variation 
of the radioactive contamination of the terrestrial foodchains 
due to the seasonality and measures. Kanyar, B. (National 
Research Inst. for Radiobiology and Radiohygiene, Budapest (Hun- 
gary)); Fueloep, N. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 21 
Jun 1994. 486p. (CONF-9304265—: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The dynamic compartmental mode! developed considers the 
events of harvesting, ploughing, countermeasures and seasonal 
changes. The transfer coefficients and other parameters (the rate 
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of deposition, feeding habits etc.) can be modified at any time to 
take into consideration the measures and other effects. The simu- 
lation of the 'S’7Cs contamination in Hungary due to the Chernobyl 
accident gives a peak of concentration in milk at the beginning of 
June with 35 Ba/I by taking into consideration the timeban of graz- 
ing the cows between 3rd and 20th May. Without timeban the 
simulated peak occurs at the middle of May by a value of 95 Ba/I. 
The uncertainties of the simulated values are 30-40 %. The effect 
of the seasonal variation was investigated by the time-integrated 
concentration of the different types of foods over the first year after 
the deposition. According to the results the seasonal period of the 
Chernobyl accident was one of the most critical periods with re- 
spect to the milk contamination by radiocaesium. It is obvious that 
the seasonal variation influences the contamination of the food- 
chain mainly due to the direct deposition and less due to the root 
uptake. 


33227 (INIS-mf—13969, pp. 249-252) Dose rate and dose 
calculation in case of time dependent intake of radionuclides. 
Kerekes, A. (National Research Inst. for Radiobiology and Radio- 
hygiene, P.O. Box 101, H-1775 Budapest (Hungary)); Fueloep, N.; 
Kanyar, B. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 16 Jun 1994. 
486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 


(US Sales Only); INIS. 

A computer routine has been developed for determination of 
dose rate and integrated dose applicable in cases of non-singular, 
time dependent intake of isotopes. For these calculations dose rate 
- time matrices defined by our adapted version of AGEDOS routine 
for single intakes of radionuclides were used. As a practical appli- 


cation of the method intakes and dose rates of 15"! and '°’Cs for 
men and women following the Chernobyl accident are demon- 
strated. The time of maximal dose rates was 15-20 days for 1971 
and 13-15 months for '°’Cs isotope after the accident. The effec- 
tive doses received from '°’Cs during the first postaccident year by 
men was 20 uSv, that received by women was 15 uSv. The thy- 
roid doses received from 'S'| by men and women were 1.1 and 1.2 
mSv, respectively. Committed doses calculated from the first year 
uptake of '°7Cs by men and women - using the dose conversion 
factors for single intake are 58 and 36 ySv, respectively. 


33228 (INIS-mf-13969, pp. 111-114) Gamma-dose calcula- 
tion for puff-type atmospheric dispersion models. Deme, S. 
(KFKI Atomic Energy Research Inst., Budapest (Hungary)); Lang, 
E.; Thykier-Nielsen, S. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-: Austrian-Italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The puff type atmospheric dispersion model is more and more 
widely used one for computing of radiation consequences from 
atmospheric releases as it can manage rather complicated meteo- 
rological situations and in the same time is fast enough for real 
time calculations. This as an important characteristics because the 
real time calculations are very important in the case of accidental 
releases into the atmosphere. The correct calculation of the cloud 
dose using the volume integral requires significant computing time, 
especially for puff models where each puff requires independent 
processing, i.e practically this method is not suitable for real time 
calculations. The authors propose a correction method developed 
for puff model. It uses precalculated values of the gamma-dose 
rate as a function of puff parameters (cp) and the distance from 
the puff center for four energy groups. Energy release of each ra- 
dionuclide in each energy group has been calculated by volume 
integral and the results are tabulated so, that the calculation for 
any number of radionuclides practically requires the same comput- 
ing time without any significant loss of accuracy in comparison with 
the direct volume integral calculations. 


33229 (INIS-mf-13969, pp. 7-10) Monitoring of radioactive 
releases at Paks npp. Volent, G. (Nuclear Power Plant Paks, 
P.O.Box 71, 7031 PAKS (Hungary)); Viragh, E. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 5 May 1994. 486p. (CONF-9304265—: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurglVTyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods of measuring and monitoring the radioactive releases 
(airborne and liquid) are presented. The results of the years 1984 
through 1992 are shown in comparison with the authorised dis- 
charged limits and proven as very low (rieger). 


33230 (INIS-mf—13969, pp. 11-14) Carbon-14 measurements 
at three PWR type nuclear power plants. Uchrin, G. (institute of 
Isotopes, H-1525, P.O.Box 77, Budapest (Hungary)); Csaba, E.; 
Volent, G.; Chyly, P.; Slavik, O.; Miklavzic, U.; Kobal, |.; Mohar, T. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 5 May 1994. 486p. 
(CONF-9304265-: Austrian-Italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Methods for monitoring '4C in the off-gas systems of Paks NPPs 
Bohunice NPPs and Krsko NPP are mentioned. Results of the 
measurement of the years 1991 and 1992 are given. The long- 
term effects of '*C discharges are estimated on the basis of 
collective effective dose equivalent commitment (CEDEC). The 
CEDEC values due to carbon release from the monitored NPPs 
cannot be neglected and in general CEDEC due to '“C releases is 
far higher than the contribution from other global radioactive con- 
tamination. (rieger). 


33231 (NUREG/CR-6252) Lessons learned from the Three 
Mile Island Unit 2 Advisory Panel. Lach, D. (Battelle Seattle Re- 
search Center, WA (United States)); Bolton, P.; Durbin, N.; Harty, 
R. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Operating Reactor Support; Battelle Seattle Re- 
search Center, WA (United States); Pacific Northwest Lab., 
Richland, WA (United States). Aug 1994. 40p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (PNL-9871). Source: OSTI; 
NTIS; INIS; GPO. 

In response to public concern about the cleanup of the Three 
Mile Island, Unit 2 (TMI-2) facility after an accident on March 28, 
1979 involving a loss of reactor coolant and subsequent damage to 
the reactor fuel, twelve citizens were asked to serve on an inde- 
pendent Advisory Panel to consult with the Nuclear Regulatory 
Commission (NRC) on the decontamination and cleanup of the fa- 
cility. The panel met 78 times over a period of thirteen years, 
holding public meetings in the vicinity of TMI-2 and meeting regu- 
larly with NRC Commissioners in Washington, DC. This report 
describes the results of a project designed to identify and describe 
the lessons learned from the Advisory Panel and place those 
lessons in the context of what we generally know about citizen ad- 
visory groups. A summary of the empirical literature on citizen 
advisory panels is followed by a brief history of the TMI-2 Advisory 
Panel. The body of the report contains the analysis of the lessons 
learned, preliminary conclusions about the effectiveness of the 
Panel, and implications for the NRC in the use of advisory panels. 
Data for the report include meeting transcripts and interviews with 
past and present Panel participants. 


33232 (UCRL-JC-—118040) ARAC’s site workstation final 
design and deployment. Abriam, R.O.; Moore, R.M. Lawrence 
Livermore National Lab., CA (United States). Aug 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9404207-1: 5. topical meeting on emer- 
gency preparedness and response, Savannah, GA (United States), 
18 Apr - 21 aug 1994). Order Number DE94018070. Source: 
OSTI; NTIS; INIS; GPO Dep. 





The Atmospheric Release Advisory Capability (ARAC) Center 
located at Lawrence Livermore National Laboratory, provides real- 
time estimates of the environmental consequences of accidental 
releases of radioactivity or other hazardous materials into the 
atmosphere anywhere in the world. ARAC's expertise includes inte- 
grating a suite of local, regional and global dispersion models into 
a highly automated system. Since 1979, on-site computers have 
provided the link between DOE and DOD facilities around the U.S. 
and the ARAC Center. Beginning in 1993, these facilities have 
been replacing their personal computers with UNIX workstations 
running ARAC’s Site Workstation Systems (SWS) software. The 
SWS consists of a collection of applications that help sites prepare 
for and respond to incidents involving an atmospheric release. The 
SWS can be used either as a real-time emergency-response tool 
or to make historical or hypothetical assessments of releases. 
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Refer also to citation(s) 32365, 32395, 32396, 32478, 32570, 
32820, 32845, 33222, 33271, 33272, 33273, 33274, 33275, 33276, 
33287, 33299, 33312, 33816, 33884, 34738, 34997 


33233 (BNWL-CC-977) PRTR operational planning. Turner, 
L.D.; Purcell, R.H.; Kennedy, R.A.; Young, K.L. Battelle-Northwest, 
Richland, WA (United States). Pacific Northwest Lab. 4 Jan 1967. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95001317. Source: 
OSTI; NTIS; GPO Dep. 

This document has been prepared to serve as a guide for the 
operation and operational planning of PRTR in support of the Plu- 
tonium Utilization Program. It is also intended to inform users, 
existing and potential, regarding expected performance and capa- 
bilities for their respective programs. The document will be updated 
periodically in consideration of experience and any changes in pro- 
grammatic emphasis. The approval shown below is intended to 
convey approval of the objectives, establish that the order of im- 
portance assigned to the various activities is correct, and concur 
that all of the planned activities are proper and in proper balance. 
In descending order of importance, operation will be governed by: 
Operational and maintenance activities necessary to provide a safe 
operation consistent with standards of good reactor operating prac- 
tices. An objective to obtain goal exposures for the batch core 
experiment at an early date. An objective to provide maximum sup- 
port to the fuel development programmatic usage of the FERTF, 
allowing nominal interference with the batch core exposure objec- 
tives. The relative importance of this objective and the batch core 
objective is very slight. An objective to support all other R & D ac- 
tivities such as irradiation of fuels, materials, etc., which can be 
accomplished with an insignificant effect on the batch core expo- 
sure objectives. 


33234 (CONF-920672-5) Fracture capacity of HFIR vessel 
with random crack size and toughness. Chang, S.J. Oak Ridge 
National Lab., TN (United States). [1994]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 24. national American Society for Testing and 
Materials symposium on fracture mechanics; Gatlinburg, TN 
(United States); 30 Jun - 2 jul 1992. Order Number DE94018968. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The probability of fracture versus a range of applied hoop 
stresses along the High Flux Isotope Reactor vessel is obtained as 
an estimate of its fracture capacity. Both the crack size and the 
fracture toughness are assumed to be random variables and sub- 
ject to assumed distribution functions. Possible hoop stress is 
based on the numerical solution of the vessel response by apply- 
ing a point pressure-pulse at the center of the fluid volume within 
the vessel. Both the fluid-structure interaction and radiation embrit- 
tlement are taken into consideration. Elastic fracture mechanics is 
used throughout the analysis. The probability function of fracture 
for a single crack due to either a variable crack depth or a variable 
toughness is derived. Both the variable crack size and the variable 
toughness are assumed to follow known distributions. The probabil- 
ity of vessel fracture with multiple number of cracks is then 
obtained as a function of the applied hoop stress. The probability 
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of fracture function is, then, extended to include different levels of 
confidence and variability. It, therefore, enables one to estimate the 
high confidence and low probability fracture capacity of the reactor 
vessel under a range of accident loading conditions. 


33235 (DOE/ER/10727-T9) Nuclear Reactor Sharing Pro- 
gram. Ohio State Univ. Research Foundation, Columbus, OH 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-80ER10727. Order Num- 
ber DE94019200. Source: OSTI; NTIS; INIS; GPO Dep. 

The Ohio State University Research Reactor (OSURR) is 
licensed to operate at a maximum power level of 500 kW. A pool- 
type reactor using flat-plate, low enriched fuel elements, the 
OSURR provides several experimental facilities including two 
6-inch i.d. beam ports, a graphite thermal column, several graphite- 
isotope-irradiation elements, a pneumatic transfer system (Rabbit), 
various dry tubes, and a Central Irradiation Facility (CIF). The core 
arrangement and accessibility facilitates research programs involv- 
ing material activation or core parameter studies. The OSURR 
control room is large enough to accommodate laboratory groups 
which can use control instrumentation for monitoring of experi- 
ments. The control instrumentation is relatively simple, without a 
large amount of duplication. This facilitates opportunities for hands- 
on experience in reactor operation by nuclear engineering students 
making reactor parameter measurements. For neutron activation 
analysis and analyses of natural environmental radioactivity, the 
NRL maintains the gamma ray spectroscopy system (GRSS). It is 
comprised of two PC-based 8192-channel multichannel analyzers 
(MCAs) with all the required software for quantitative analysis. A 
3” x 3” Nal(Tl), a 14 percent Ge(Li), and a High Purity Germa- 
nium detector are currently available for use with the spectroscopy 
system. 


33236 (DPW-—55-15-6) Minutes of Technical Division Steer- 
ing Committee Meeting, Savannah River Laboratory, June 14, 
1955. Evans, L.C. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). Atomic Energy Div. 16 Jun 1955. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-786). Order Number DE94017908. Source: 
OSTI; NTIS; GPO Dep. 

Several safety infractions at the plant are reported. Budget data 
is given. Some planning information is given for Purex design 
testing, separations process and equipment demonstration, separa- 
tions chemistry, separations engineering, separations hazards, 
hydriside development, waste handling, and recycle development. 


33237 (DPW-55-15-7) Minutes of Technical Division Steer- 
ing Committee meeting July 12, 1955, Savannah River 
Laboratory. Du Pont de Nemours (E.|.) and Co., Wilmington, DE 
(United States). Explosives Dept. 15 Jul 1955. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-787). Order Number DE94017909. Source: 
OSTI; NTIS; GPO Dep. 

Study approvals are listed with man-months and date specified. 
Information and safety agreements were reached. Occupational 
safety and radiation protection, fuel slug development, instrumenta- 
tion, ingot rolling, and security violations are discussed topics. 
Appendices contain information on financial status, pile materials 
program, instrument development program, and technical division 
study status. (GHH) 


33238 (DPW-55-15-8) Minutes of Technical Division Steer- 
ing Committee meeting August 9, 1955, Savannah River 
Laboratory. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). Explosives Dept. 15 Aug 1955. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-788). Order Number DE94017910. Source: 
OSTI; NTIS; GPO Dep. 

Study approvals are listed for Studies 8506, 8509, 8518, 8519, 
and 8520 with man-months and program dates specified. Safety 
and security agreements are listed. Additional topics discussed are: 
financial status, experimental physics programs, pile engineering 
division program, and technical division study status. 


33239 (DPW-55-24-1) Trip report, Battelle Memorial Insti- 
tute, January 12, 1955. Herries, R.R. Du Pont de Nemours (E.I.) 
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and Co., Wilmington, DE (United States). Atomic Energy Div. 21 
Jan 1955. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-796). Order 
Number DE94018608. Source: OSTI; NTIS; GPO Dep. 

W. J. O'Leary and R. R. Herries visited BMI to review the 
progress of subcontract research on extended fuel elements. 1. 
Three “pinhole” corrosion samples, bonded at ERL by fluid pres- 
sure, have been tested in boiling distilled water for, 624 hours with 
no evidence of undercutting corrosion. 2. A series of 30 samples is 
being prepared to investigate the effect of higher bonding pres- 
sures on resistance to undercutting corrosion. 3. A 25-pound lot of 
Horizons’ thorium is analyzed and has been compacted in prepara- 
tion for consumabie electrode arc melting. 


33240 (DPW-55-24-2) Trip report, Battelle Memorial Insti- 
tute, January 25-26, 1955. Herries, R.R. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Atomic Energy Div. 
3 Feb 1955. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-797). Order 
Number DE94018609. Source: OSTI; NTIS; GPO Dep. 

W. J. O'Leary and R. R. Herries visited BMI to review the 
progress of subcontract research on extended surface fuel ele- 
ments and on the consolidation of thorium powder. 1. Seven 
electrodes of Horizons’ powder have been pressed and satisfacto- 
rily arc melted under various conditions. 2. A second lot of 18 to 20 
Ibs. of Horizons’ metal has been received at BMI for melting. 3. 
Eighteen of the proposed 33 “half-doliar’ uranium corrosion sam- 
ples for investigation of higher bonding pressures have been 
prepared. Ten of these are on test in boiling distilled water. 4. 
Three ERL fluid-pressure-bonded uranium corrosion samples failed 
due to sheath rupture after 31-33 days on test; no “undercutting” 
was evident. These samples have shown satisfactory corrosion re- 
sistance. 


33241 (DPW-55-24-3) Trip report, Battelle Memorial Insti- 
tute, February 7-8, 1955. Herries, R.R. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Atomic Energy Div. 
15 Feb 1955. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-798). Order 
Number DE94018610. Source: OSTI; NTIS; GPO Dep. 

W. J. O'Leary and R. R. Herries visited BMI to review the 
progress of subcontract research on extended surface fuel ele- 
ments and on consolidation of Horizons’ thorium. 1. Corrosion 
samples, iin. diameter x 0.180in. thick nickel-plated uranium, 
which had been press-clad with aluminum at 510°C and 6000 psi, 
have been on test for 18 days with no evidence of undercutting. 
Similar samples press-clad with 10,000 psi have been exposed for 
7 days with no failures. 2. The hydrogen and chlorine content of 
as-received Horizons’ electrolytic thorium was greatly reduced dur- 
ing vacuum sintering and arc melting. 3. A second lot of Horizons’ 
thorium has been compacted and sintered to provide electrodes for 
two 9-10 Ib. melts. 4. Diffusion couples are being annealed and ex- 
amined in order to determine the rate of solid solution diffusion of 
thorium in aluminum. 


33242 (DPW-55-420) Meeting at Sylvania Electric Prod- 
ucts, Inc., Bayside, NY, October 4, 1955. Herries, R.R. Du Pont 
de Nemours (E.|.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 24 Oct 1955. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-775). 
Order Number DE94016980. Source: OSTI; NTIS; GPO Dep. 

This report details a meeting at Sylvania Electric Products, Inc. 
to discuss the status of uranium fuel element fabrication by power 
metallurgical techniques. 


33243 


(DPW-56-157) [Research and Development of new 
fuel elements]. Woodhouse, J.C. Du Pont de Nemours (E.|.) and 
Co., Wilmington, DE (United States). Explosives Dept. 21 Feb 
1956. 4p. Sponsored by USDOE, Washington, DC (United States). 


DOE Contract ACO9-76SR00001. (SR/H-768). Order Number 
DE94016649. Source: OSTI; NTIS; GPO Dep. 

This report discusses continuing proposals for a continuation of 
research and development on new fuel elements. Topics discussed 


are: extrusion cladding of flat plates; internal cladding of tubes; 
and aluminum-uranium alloys. 
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33244 (DPW-56-272) Deep versus shallow cooling ponds. 
Babcock, D.F. Du Pont de Nemours (E.!.) and Co., Wilmington, DE 
(United States). Explosives Dept. 18 Jun 1956. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-777). Order Number DE94017282. Source: 
OSTI; NTIS; GPO Dep. 

Some months ago, the Engineering Department was requested to 
make an evaluation estimate of the cost of obtaining approximately 
150,000 gpm of cooling water from shallow ponds or from cooling 
towers. Their conclusions (see DPWZ-5305) were (1) that both 
schemes were feasible and each produced cooling water of ap- 
proximately the same annual average temperature; (2) the cooling 
towers could be built more quickly, largely because no additional 
engineering data were required before construction would start; 
and (3) the cooling ponds probably would be cheaper. Data ob- 
tained from Clark Hill Reservoir in Georgia and Woods Reservoir in 
Tennessee indicated that significant reductions in the temperature 
of the cooling water could be made if the water were withdrawn 
from the deep portion of the reservoir rather than from the surface. 
Also, it appeared that the water from a reservoir 100 feet deep 
would be significantly colder than the water obtained from the 
reservoir only 40 feet deep. The studies reported herein were an 
attempt to evaluate the benefits that would accrue from obtaining 
cooling water from a deep lake rather than from a shallow pond. 


33245 (DPW-56-312) Heat transfer burnout of Mark Vill 
fuel. Bernath, L. Du Pont de Nemours (E.I.) and Co., Wilmington, 
DE (United States). Explosives Dept. 1 Aug 1956. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
76SR00001. (SR/H-778). Order Number DE94017283. Source: 
OSTI; NTIS; GPO Dep. 

The operating conditions to which the special Mark VIII quatre- 
foils will be exposed during the proposed piloting program have 
been compared with the conditions required to cause burnout, us- 
ing an established method of calculating these conditions. The 
results of this comparison permit the following conclusions to be 
drawn: (1) With normal flow of coolant through the special ele- 
ments the heat flux to be encountered in the R-8 cycle (1400 MW) 
will be 70% or that required to cause burnout (30% margin from 
burnout). (2) With a reduction of coolant flow to 82% of normal 
through one tube of a special element, burnout of that fuel column 
is possible in the R-8 cycle. (3) In the R-6 cycle (1280 MW), the 
margin from burnout in the special Mark VIII quatrefoils is 42% with 
full flow and 20% with the above reduced coolant flow. A similar 
comparison of operating conditions predicted for the L-3 cycle (full 
Mark Vill charge) shows that, even at the highest power level 
(1250 MW), the margin from burnout is greater than 55% with nor- 
mal flow and 40% with reduced flow. 


33246 (DPW-56-386) Trip report: Moczik Tool and Die 
Works. Herries, R.R. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Atomic Energy Div. 23 Oct 1956. 2p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-783). Order Number 
DE94017644. Source: OSTI; NTIS; GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL ELEMENTS/cladding; MACHINE TOOLS/ 
modifications; CLADDING; MODIFICATIONS; DIES 


33247 (HW-20406) 100 areas technical activities report 
engineers, February, 1951. Battelle Pacific Northwest Lab., Rich- 
land, WA (United States). 1 Mar 1951. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95000476. Source: OSTI; NTIS; GPO Dep. 

This report is a monthly progress report for the 100 Area of the 
Hanford Reservation, covering work by the plant assistance group 
and engineering development group. It summarizes activities of 
these groups in support of the production reactors in this area. 


33248 (HW-21931) Technical activities report - heat, water, 
and mechanical studies. Alexander, W.K. Pacific Northwest Lab., 
Richland, WA (United States). 15 Aug 1951. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95000704. Source: OSTI; NTIS; 
GPO Dep. 





This is a progress report on technical activities carried out at the 
Hanford Site in early 1951 in support of heat transfer, water cool- 
ing, and mechanical concerns related to the production reactors in 
operation. Included are short descriptions of various projects which 
were addressed, or continued to be addressed during this reporting 
period. 


33249 (HW-22922) 100 Areas technical activities report — 
Physics, November 1951. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 6 Dec 1951. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95000705. Source: 
OSTI; NTIS; GPO Dep. 

Activities discussed in this report are as follows: shielding stud- 
ies; xenon generator; assay of xenon sample counting techniques; 
crystal diffraction neutron spectrometer; C'* cross sections mea- 
surements; magnetic spectrometer; scintillation spectroscopy; 
improved pile structure; criticality for the untamped 16 inch spheri- 
cal reactor; exponential experiments; large scale pile structure; and 
operational pile physics. 


33250 (HW-31351) Quarterly report, physics unit, January, 
February, March, 1954. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 5 Apr 1954. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE95000708. Source: 
OSTI; NTIS; GPO Dep. 

A new method of calculating neutron distributions in a cylinder 
which has appreciable absorption is described. Measurements and 
calculations on the small-source theory treatment of resonance 
absorption in U-238 are given. Experimental measurements are re- 
ported of the bucklings of lattices utilizing hollow uranium slugs. 
The effects of varying amounts of cooling water in a graphite- 
uranium lattice have been measured. A detailed mathematical 
fitting of experimental reactivity data has been started; some initial 
results are given here. Curves showing the periods of the lattice 
testing reactor under various conditions have been calculated in 
connection with a study of the nuclear safety of this reactor. A 
method for calculating the critical mass and an estimate (4.4 kg 
of-U-235) thereof is presented. A technique for measuring the con- 
version efficiency for U-233 production of Hanford-type lattices is 
being developed. In connection with the study of the temperature 
coefficient of reactivity, an analysis has been made of the errors in 
reactivity change estimates produced by errors in cross-section 
measurements. The dependence of Pu-240 content in product plu- 
tonium on the flux level at which irradiation takes place, which is 
produced by the 23-day half life of Np-239 is worked out in some 
detail. An experiment for assisting the design of an internal source 
for Hanford piles is outlined. A possible pile load capable of simul- 
taneous U-233 and tritium production is described. A comparison 
of the conversion efficiencies of thorium metal and thorium oxide is 
given. Based on some recent production data, a new estimate of 
0.65 for the tritium conversion efficiency is obtained. This figure in- 
cludes separations losses. 


33251 (HW-34150) Summary of data on boiling flow from 
the 189-D tube mock-ups. McNutt, C.R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Dec 1954. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95000693. Source: OSTI; NTIS; GPO Dep. 

During 1954 interest was maintained in the problem of cooling- 
by-boiling in a geometry similar to that of a Hanford pile. Operation 
of present piles and the design of future piles will benefit from 
basic knowledge of boiling flow. This report presents a brief compi- 
lation of data for boiling flow taken during the year on the full scale 
and short process tube mock-ups in 189-D. Data reported herein 
consists of burnout conditions for a uniform heat flux in a ‘C’ annu- 
lus and a standard annulus and data taken with full cosine and 
part cosine power distribution. The data for non-uniform power dis- 
tribution is meager and was taken primarily to obtain an indication 
of the validity of extrapolating data with uniform heat flux to condi- 
tions of non-uniform flux distribution. 


33252 (HW-35794) Time response of a process tube tem- 
perature monitor. Forsman, M.E. Pacific Northwest Lab., Richland, 
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WA (United States). 16 Mar 1955. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95000477. Source: OSTI; NTIS; GPO Dep. 

The effluent water temperature of each process tube of a reactor 
is indicative of the operating conditions internal to that tube. A tem- 
perature monitor which will provide individual tube effluent water 
temperature on demand has been in use for many years in reactor 
operation. However, the primary sensing element, as well as other 
parts of the system, were not suited for installation in the No. 2 
safety circuit. During the design of the K reactors, it was shown that 
a continuous temperature monitor could provide protection during 
single tube failures, except those cases wherein the flow through 
the tube was diminished to a very low value, provided a primary 
sensing element with a very short time response could be obtained. 
A resistance type sensing element was designed by a vendor and 
the continuous temperature monitor was included in the scoping of 
the K reactors. Although the continuous temperature monitor was 
approved, there were no data which showed the protection pro- 
vided by such a continuous monitor. It was known that such a 
device would react to flow changes considerably later than the front 
face pressure monitor (Panellit Gages) and there was considerable 
doubt about the protection provided during major changes in flow 
(flow reduced to less than 50 per cent). In order to obtain the data 
required to determine the rate of response of the temperature mon- 
itor, a test was authorized. This document consists of a review of 
the data obtained and a prediction of the K reactor response time. 


33253 (INIS-mf—13969, pp. 335-338) Prediction of radiologi- 
cal consequences of hypothetical accidents to the research 
reactor at the Atomic Energy Research Institute in Budapest. 
Sagi, L. (KFKI Atomic Energy Research Inst., P.O. Box 39, H-1525 
Budapest (Hungary)); Feher, |. Austrian Radiation Protection Asso- 
ciation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 21 Jun 1994. 486p. (CONF-9304265—: Austrian-litalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Reconstruction of the institute's research reactor (VVR-SZzM 
type) was recently completed. The maximum thermal power was 
raised to 10 MW. This lecture discusses predicted radiological im- 
pacts in the reactor hall and to the environment for hypothetical 
accidents at different ventilation state. 


33254 (INIS-mf—-14311) Neutronic study of nuclear reac- 
tors. Complete calculation of TRIGA MARKII reactor and 
calculations of fuel temperature coefficients. (Qualification of 
WIMS code). Benmansour, L. Universite Mohammed 5, Rabat 
(Morocco). Ecole Mohammadia d’Ingenieurs. 8 Jun 1992. 133p. (In 
French). Order Number DE95600601. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present work shows a group of results, obtained by a neu- 
tronic study, concerning the TRIGA MARK II reactor and LIGHT 
WATER reactors. These studies aim to make cell and diffusion cal- 
culations. WIMS D-4 with extended library and DIXY programs are 
used and tested for those purposes. We also have proceeded to a 
qualification of WIMS code based on the fuel temperature coeffi- 
cient calculations. 33 refs.; 23 figs.; 30 tabs. (author). 


33255 (INIS-mf-14313, pp. 23-46) Types of nuclear research 
reactors. Sultan, M.A. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380—: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

This lecture is intended to give insight on the different types of 
nuclear research reactors constructed and operated in the world 
since the beginning of 50s. Since that time a large number of reac- 
tors with different types have been constructed and operated; 
different fuel and enrichment, different moderators, different design, 
operating features, etc. A classification based on reactor power 
size is adopted in this lecture demonstrate the different types of re- 
search reactors. Some characteristics featuring the objectives and 
use of the different types research reactors is given in the lecture 
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which displays characteristic data as given in the IAEA directories 
of research reactors for 2 types widely used research reactors. 2 
fig., 2 tab. 


33256 (INIS-mf—14313, pp. 47-59) Training and operation of 
reactors. Dimitri, F.H. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380-: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

Training of reactor operators includes both theoretical and practi- 
cal courses. A PC based simulator using digital analog simulation 
method is developed for training the operators for abnormal condi- 
tions. This lecture will give a description of the courses held in 
inchass reactor as well as the simulation code used for practical 
training of the operator. 8 fig., 1 table. 


33257 (INIS-mf—14313, pp. 319-347) Reactor structural ma- 
terials. Elsayed, A.Abde!l Wahab. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380—: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS 

This lecture is devoted to reviewing and discussing some struc- 
tural and cladding materials which are used in nuclear reactors. 
This covers materials used in power as well as research reactors. 
For power reactors, materials used in pressurized LWRs as well as 
HTR s and steam generators are reviewed. This includes zircaloys, 
zirconium - niobium alloys, low alloy steels, stainless steels and 
nickel-base alloys. 15 fig., 5 tab. 


33258 (INIS-mf—14313, pp. 515-539) Nuclear material safe- 
guards in research reactors. Badawy, |. Arab Atomic Energy 
Agency (AAEA), Tunis (Tunisia); Atomic Energy Establishment, 
Cairo (Egypt). 1993. 766p. (CONF-9309380—-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this study, the basic principles of nuclear material accounting 
and safeguards are given. The relation between the national sys- 
tem of NM accounting and control in a sate and the international 
safeguards system is explained. The treaty on the non proliferation 
of nuclear weapons and its implications in safeguards and inspec- 
tions of nuclear material and nuclear facilities are mentioned. 
Implementation of safeguards in research reactors and techniques 
of nuclear material measurement are described. 5 fig., 4 tab. 


33259 (INIS-mf-14313, pp. 557-577) Investigation of reactor 
shielding materials. Megahid, R.M. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380-: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper outlines a brief description and discussion of the 
types of nuclear radiations emitted from nuclear reactors and mate- 
rials which are used for the degradation and attenuation of these 
radiations. The methods which are used to investigate and test the 
physical, chemical, mechanical and nuclear properties are also 
given and discussed. Data of different targets are displayed with a 
brief discussion and comments. 5 fig., 1 tab. 


33260 (INIS-mf-14313, pp. 649-666) Research performed at 
the ETRR-1 reactor using TOF technique. Adib, M. Arab Atomic 
Energy Agency (AAEA), Tunis (Tunisia); Atomic Energy Establish- 
ment, Cairo (Egypt). 1993. 766p. (CONF-9309380-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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This paper represents the results of studies of neutron transmis- 
sion at several single crystals, performed at ETRR-1 reactor 
horizontal channels. The results of these studies starting in 1984 
and continuing to date are discussed; the use of large single crys- 
tals as a band pass filter is also assessed. 


33261 (INIS-mf-14313, pp. 667-681) On the use of comput- 
erized tomography for testing reactor materials. Akki, T.S.; 
Ennami, M.M. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380-: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

A computer tomography scanner has been installed Tajura nu- 
clear research center for the purpose of testing different types of 
concretes made from local materials for reactor shielding. This 
paper describes the experimental setup, its point spread, and mod- 
ulation transfer functions, and includes also some experimental 
work carried out using collimated beam of gamma-ray source of 
energy 1.17 MeV emitted from © Co isotropic gamma source, for 
scanning concrete samples accommodating iron rods and holes of 
different diameters. The measured projection data were recon- 
structed to obtain the cross-sectional image of the attenuation 
distribution inside the concrete using convolution backprojection al- 
gorithm, a brief description of this algorithm, and a review of work 
done in this field is also presented. 9 fig. 


33262 (IWG-LMNPP-94/4, pp. 159-168) Monitoring for 
safety and reliability. Garcia Peyrano, O. (Vibration Lab., C.A.B. 
(Argentina)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Life Management of Nuclear Power 
Plants. 1994. (CONF-9403163—: Specialists’ meeting on advanced 
structural integrity assessment procedures, San Carlos de 
Bariloche (Argentina), 14-17 Mar 1994). In Advanced structural in- 
tegrity assessment procedures. Working material: Proceedings of a 
specialists meeting held in San Carlos de Bariloche, Argentina, 14- 
17 March 1994. 210p. Order Number DE95600542. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is related to the development of a Condition Monitor- 
ing Center for the CNEA production plants. A pilot surveillance 
program is now in operation using the main pump of the RA-6 RE- 
ACTOR, and small tests set up. Radio links, and digital data 
transmission systems is in operation in both cases. Standard soft- 
ware is used for data acquisition, function calculation and post 
processing. (author). 7 figs. 


33263 (JAERI-M—-94-075) Distribution of fission products in 
graphite sleeves and blocks of the eleventh and twelfth OGL-1 
fuel assemblies. Hayashi, Kimio (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Fukuda, Kousaku; Kikuchi, Teruo; Tsuruta, Harumichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jun 1994. 98p. (in 
Japanese). Order Number DE95703916. Source: OSTI; NTIS; INIS. 

The 11th and 12th fuel assemblies were irradiated in an in-pile 
gas loop, OGL-1, installed in the Japan Materials Testing Reactor 
(JMTR) of Japan Atomic Energy Research Institute (JAERI). Distri- 
bution of fission products in the graphite sleeves and blocks of the 
assemblies was measured by gamma-ray spectrometry. The 11th 
fuel assembly was aimed at testing the irradiation performance of 
mass product fuels in trial manufacturing of the first charge fuel for 
the High Temperature Engineering Test Reactor (HTTR) in 
relatively short irradiation, and the 12th assembly in long-term irra- 
diation. The 12th assembly attained a burnup approximately as 
high as that of the HTTR driver fuel design. In the graphite sleeve 
of the 11th assembly, high concentration peaks of fission products 
were found in the axial distribution. Exposure of failed fuel particles 
was not detected on the surface of fuel compacts, while fissures of 
graphite matrix at overcoat boundaries were observed on the sur- 
face. These results led to a presumption that fission products, 
which were released from failed particles located inside of the fuel 
compact, was easily transported through the fissures of the matrix 
to the inner surface of the sleeve. In the graphite sleeve of the 
12th assembly, ‘om Ag was detected together with other fission 
products of '’Cs, ‘Cs etc. Silver-110m showed characteristic 
distribution: this nuclides was less concentrated at the region with 





highly concentrated ©°Co which is presumed to have been trans- 
ported from melted sheath material of thermocouples to the 
graphite sleeve. It was inferred from the distribution that the trans- 
port behavior of ''!°™Ag had been influenced by co-sorption or by 
pore structure change in the graphite material of the sleeve, which 
had been induced by metallic elements including cobalt. (author). 


33264 (KAPL-—4744) J-Integral characterization of the noz- 
zle steels from intermediate test vessels IV-5 and IV-9. Auten, 
T.A.; Macdonald, B.D.; Scavone, D.W.; Bozik, D. Knolls Atomic 
Power Lab., Schenectady, NY (United States). [1994]. 60p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC12-76SN00052. Order Number DE95001066. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Reported here are the results of elastic-plastic fracture tough- 
ness tests performed on low alloy steels from the nozzles of the 
intermediate test vessels IV-5 and IV-9 from the Heavy Steel Sec- 
tion Technology Program at Oak Ridge National Laboratory. These 
vessels had been given prototypic nozzle corner flaw tests prior to 
the development of the ASTM E-813 standard test procedure for J- 
integral testing. The objective of this work is to provide J-integral 
material test support for future elastic-plastic fracture mechanics 
analysis of the nozzles. J-integral tests at 88°C (190°F) of the IV-5 
nozzle material produced stable ductile tearing. The tearing resis- 
tance data are expected to support analysis of the observed similar 
stable tearing response of the nozzle corner flaw. J-integral tests at 
24°C (75°F) of the IV-9 nozzle produced elastic-plastic fracture 
instability preceded by stable tearing. A similar response was ob- 
served in the IV-9 nozzle corner flaw test. It will be a major and 
important challenge to develop a fracture mechanics rationale that 
reconciles these small specimen and nozzle corner flaw test re- 
sults. These test results are being made available to allow their 
use by a wide variety of organizations in developing such a ratio- 
nale, which would be a significant contribution to quantifying the 
flaw tolerance of reactor pressure vessels. 


33265 (OAEP-—1-121) Secondary cooling system of the 
Thai Research Reactor-1/Modification-1. Sirisena, K.; Chayavad- 
hanangkur, C.; Ratanalert, N.; Kewsuwan, P. Office of Atomic 
Energy for Peace, Bangkok (Thailand). Dec 1985. 20p. (In Thai). 
Order Number DE95602230. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The secondary cooling system of the Thai Research Reactor-1/ 
Modification-1 is an open recirculating water system with a shell 
and tube heat exchanger and a force draft cooling tower. The Lan- 
gelier Index of the recirculating water fluctuated between 0.49 and 
1.66 when tap water supplied by the Metropolitan Water Works 
Authority was used as makeup water. The maximum cycle of con- 
centration of the system was governed by the alkalinity of the 
makeup water and had an average value of 6.2+-0.5. The chloride 
ion concentration cycle at normal 7 hours operation was 1.6+-0.3 
and increased to 3.0 and 5.9 after 24 and 48 hours, of continuous 
operation, respectively. 


33266 (WHC-MR-0465) History of the 185-/189-D thermal 
hydraulics laboratory and its effects on reactor operations at 
the Hanford Site. Gerber, M.S. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1994. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95000732. Source: OSTI; NTIS; INIS; GPO Dep. 

The 185-D deaeration building and the 189-D refrigeration build- 
ing were constructed at Hanford during 1943 and 1944. Both 
buildings were constructed as part of the influent water cooling 
system for D reactor. The CMS studies eliminated the need for 
185-D function. Early gains in knowledge ended the original func- 
tion of the 189-D building mission. In 1951, 185-D and 189-D were 
converted to a thermal-hydraulic laboratory. The experiments held 
in the thermal-hydraulic lab lead to historic changes in Hanford re- 
actor operations. In late 1951, the exponential physics experiments 
were moved to the 189-D building. In 1958, new production reactor 
experiments were begun in 185/189-D. In 1959, Plutonium Recycle 
Test Reactor experiments were added to the 185/189-D facility. By 
1960, the 185/189-D thermal hydraulics laboratory was one of the 
few full service facilities of its type in the nation. During the years 
1961-1963 tests continued in the facility in support of existing re- 
actors, new production reactors, and the Plutonium Recycle Test 
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Reactor. In 1969, Fast Flux Test Facility developmental testings 
began in the facility. Simulations in 185/189-D building aided in the 
N Reactor repairs in the 1980's. In 1994 the facility was nominated 
to the National Register of Historic Places, because of its pioneer- 
ing role over many years in thermal hydraulics, flow studies, heat 
transfer, and other reactor coolant support work. During 1994 and 
1995 it was demolished in the largest decontamination and decom- 
missioning project thus far in Hanford Site history. 


33267 (WHC-SD-FF-SDS—003-Rev.1) FFTF reactor immer- 
sion heaters: Revision 1. Romrell, D.M. Westinghouse Hanford 
Co., Richland, WA (United States). 26 Aug 1994. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94019007. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This specification establishes requirements for design, testing, 
and quality assurance for electric heaters that will be used to main- 
tain primary Sodium temperature in the Fast Test Facility (FFTF) 
reactor vessel. The Test Specification (WHC-SD-FF-SDS-003) has 
been revised to Rev. 1. This change modifies the fabrication of ap- 
proximately 25 feet of the subject heater using ceramic insulators 
over the heater lead wire rather than compressed magnesium ox- 
ide. Also, 304 or 316 stainless steel can be used for the heater 
sheath. This change should simplify fabrication and improve the 
heater operational reliability. 


33268 (WHC-SD-FF-SSP-053) Early secondary sodium 
drain assessment. Young, M.W. Westinghouse Hanford Co., Rich- 
land, WA (United States). 1 Sep 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DES95000440. Source: OSTI; NTIS; INIS; GPO Dep. 

The FFTF secondary HTS loops can be drained about two years 
before the planned Sodium Storage Facility (SSF) is available if 
part of the sodium is stored in the primary sodium drain tank and 
the reactor overflow tank and the balance is stored in the normal 
secondary sodium drain tank. This report documents the results of 
a study to determine the technical and programmatic viability o 
such and early secondary sodium drain. The drain sequence that 
would be used is to drain secondary loops 1 and 2, sequentially to 
T-44 with intermediate transfers to T-42 and T-43 until sufficient ca- 
pacity is available in T-44 to accommodate the sodium from loop 3. 
Draining the secondary sodium loops about two years earlier than 
now planned by utilizing installed tank storage capacity is clearly 
technically viable and offers significant programmatic advantages. 
$1,642,000 in electrical power and manpower costs can be avoided 
and applied to other plant shutdown activities. It is recommended 
that the drain sequence described herein be implemented. 


33269 (WHC-SD-SNF-WP-—007) Workplan, N-fuel canister 
slitter. Griffin, T.E. Westinghouse Hanford Co., Richland, WA 
(United States). 8 Sep 1994. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95000435. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous segregation and repackaging operations involving re- 
moval of N-fuel elements resulted in fuel elements being stuck and 
unable to be removed from their canisters. This workplan describes 
the methods of development for slitting the walls of the three differ- 
ent types of canisters. Slitting the canister walls will allow the 
canister to expand and permit any stuck fuel elements to be re- 
moved from the canister. The Engineering Testing Laboratory 
(ETL) will develop and test a prototype canister slitter; evaluate 
existing slitter for usage or re-design; develop fabrication and as- 
sembly drawings; provide design calculations as required; and 
fabricate the canister slitter. 
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Refer also to citation(s) 32763, 32849, 33023, 33065, 33141, 
33142, 33159, 33165, 33231, 33236, 33238, 33807, 33913, 34284, 
35058, 35059 


33270 (ANL/ET/CP-81607) Instability of flow of liquid film 
over a heated surface. Sha, W.T. (Argonne National Lab., IL 
(United States). Energy Technology Div.); Soo, S.L. Argonne Na- 
tional Lab., IL (United States). Energy Technology Div. [1994]. 15p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. (CONF- 
9409193—1: 3. international symposium on multiphase flow, Xian 
(China), 19-21 Sep 1994). Order Number DE94016882. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Fundamental concepts and basic equations of a flowing thin liq- 
uid film cooling a heated surfaced by its vaporization and the effect 
of dry patches were treated. Stable film flow prior to the appear- 
ance of dry patches on the heated surface is maintained by a 
balance of various forces due to surface tension, shear stress, 
heat and mass transfer, and gravity. Film splitting at a critical film 
thickness produces dry patches due to perturbation by waves on a 
perfect surface, and often by surface imperfection and uneven 
heating. This work is primarily motivated by the design of next- 
generation nuclear reactors, which employ many novel passive 
heat-removal systems via natural circulation. These systems are 
design to prevent damage to the reactor core and containment 
without action by the reactor operators during or after a design ba- 
sis accident such as a loss of coolant accident (LOCA) or a main 
steam-line break (MSLB) accident. 


33271 (CONF-930116-44) Modeling and analysis frame- 
work for steam explosion energetics evaluations in 
uranium-aluminum fueled reactors. Georgevich, V.; Taleyarkhan, 
R.P.; Kim, S.H. Oak Ridge National Lab., TN (United States). 
1993. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. From Probabilistic safety 
assessment international topical meeting (PSA 93); Clearwater 
Beach, FL (United States); 27-29 Jan 1993. Order Number 
DE93010280. Source: OSTI; NTIS; GPO Dep. 

FCIMOD code is a computer code used to predict Fuel Coolant 
Interaction (FCl) energetics. This paper presents modeling changes 
implemented into the FCIMOD code. The modified code renamed 
“FCIMOD-ORNL,” is being used to perform safety analysis calcula- 
tions for the High Flux Isotope Reactor (HFIR) at the Oak Ridge 
National Laboratory. In addition to the modeling changes, this 
paper also compares computational predictions to experimental re- 
sults and discusses the overall applicability of the modeling method 
to nuclear reactor safety studies. 


33272 (CONF-930116—-46) Containment performance analy- 
ses for the Advanced Neutron Source Reactor at the Oak 
Ridge National Laboratory. Kim, S.H.; Taleyarkhan, R.P.; 
Georgevich, V. Oak Ridge National Lab., TN (United States). Oct 
1992. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Probabilistic safety assess- 
ment international topical meeting (PSA 93); Clearwater Beach, FL 
(United States); 27-29 Jan 1993. Order Number DE94018938. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses salient aspects of methodology, assump- 
tions, and modeling of various features related to estimation of 
source terms from two conservatively scoped severe accident sce- 
narios in the Advanced Neutron Source (ANS) reactor at the Oak 
Ridge National Laboratory. Various containment configurations are 
considered for steaming-pool-type accidents and an accident in- 
volving molten core-concrete interaction. Several design features 
(such as rupture disks) are examined to study containment re- 
sponse during postulated severe accidents. Also, thermal-hydraulic 
response of the containment and radionuclide transport and reten- 
tion in the containment are studied. The results are described as 
transient variations of source terms for each scenario, which are to 
be used for studying off-site radiological consequences and health 
effects for these postulated severe accidents. Also highlighted will 
be a comparison of source terms estimated by two different ver- 
sions of the MELCOR code. 


33273 (CONF-9303103—2) Modeling & analysis of core de- 
bris recriticality during hypothetical severe accidents in the 
Advanced Neutron Source Reactor. Kim, S.H.; Georgevich, V.; 
Simpson, D.B.; Slater, C.0.; Taleyarkhan, R.P. Oak Ridge National 
Lab., TN (United States). Oct 1992. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From American Society of Mechanical Engineers (ASME) confer- 
ence on seismic analysis; San Francisco, CA (United States); 
22-24 Mar 1993. Order Number DE94018939. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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This paper discusses salient aspects of severe-accident-related 
recriticality modeling and analysis in the Advanced Neutron Source 
(ANS) reactor. The development of an analytical capability using 
the KENO5A-SCALE system is described including evaluation of 
suitable nuclear cross-section sets to account for the effects of sys- 
tem geometry, mixture temperature, material dispersion and other 
thermal-hydraulic conditions. Benchmarking and validation efforts 
conducted with KENO5-SCALE and other neutronic codes against 
critical experiment data are described. Potential deviations and bi- 
ases resulting from use of the 16-group Hansen-Roach library are 
shown. A comprehensive test matrix of calculations to evaluate the 
threat of a criticality event in the ANS is described. Strong depen- 
dencies on geometry, material constituents, and thermal-hydraulic 
conditions are described. The introduction of designed mitigative 
features are described. 


33274 (CONF-9303103-3) Modeling & analysis of criticality- 
induced severe accidents during refueling for the Advanced 
Neutron Source Reactor. Georgevich, V.; Kim, S.H.; Taleyarkhan, 
R.P.; Jackson, S. Oak Ridge National Lab., TN (United States). 
Oct 1992. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Mechanical Engineers (ASME) conference on seismic analysis; 
San Francisco, CA (United States); 22-24 Mar 1993. Order Num- 
ber DE94018948. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes work done at the Oak Ridge National 
Laboratory (ORNL) for evaluating the potential and resulting conse- 
quences of a hypothetical criticality accident during refueling of the 
330-MW Advanced Neutron Source (ANS) research reactor. The 
development of an analytical capability is described. Modeling and 
problem formulation were conducted using concepts of reactor 
neutronic theory for determining power level escalation, coupled 
with ORIGEN and MELCOR code simulations for radionuclide 
buildup and containment transport Gaussian plume transport mod- 
eling was done for determining off-site radiological consequences. 
Nuances associated with modeling this blast-type scenario are de- 
scribed. Analysis results for ANS containment response under a 
variety of postulated scenarios and containment failure modes are 
presented. It is demonstrated that individuals at the reactor site 
boundary will not receive doses beyond regulatory limits for any of 
the containment configurations studied. 


33275 (CONF-9307103-5) Designing for safety in the con- 
ceptual design of the Advanced Neutron Source. Harrington, 
R.M.; West, C.D. Oak Ridge National Lab., TN (United States). Jun 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 11. international 
system safety conference; Cincinnati, OH (United States); 28 Jul - 
2 aug 1993. Order Number DE94018704. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Advanced Neutron Source is a major new research facility 
proposed by the Department of Energy for construction over the 
next six years. The unique set of nuclear safety features selected 
to give the recently completed conceptual design a high degree of 
safety are identified and discussed. 


33276 (CONF-930830—33) Loss-of-coolant accident mitiga- 
tion for the Advanced Neutron Source Reactor. Chen, N.C.J.; 
Wendel, M.W.; Yoder, G.L. Jr. Oak Ridge National Lab., TN 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Na- 
tional conference and exposition on heat transfer; Atlanta, GA 
(United States); 8-11 Aug 1993. Order Number DE94018966. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A RELAPS5 Advanced Neutron Source Reactor system model 
has been developed for the conceptual design safety analysis. 
Three major regions modeled are the core, the heat exchanger 
loops, and letdown/pressurizing system. The model has been used 
to examine design alternatives for mitigation of loss-of-coolant acci- 
dent (LOCA) transients. The safety margins to the flow excursion 
limit and critical heat flux are presented. The results show that the 
core can survive an instantaneous double-ended guillotine of the 
core outlet piping break (610 mm-diameter) provided a cavitating 
venturi is employed. RELAPS5 calculations were also used to deter- 
mine the effects of using a non-instantaneous break opening times. 
Both break opening time and break formation characteristics were 





included in these parametric calculations. Accumulator optimization 
studies were also performed which suggest that an optimum accu- 
mulator bubble size exists which improves system performance 
under some break scenarios. 


33277 (CONF-9405214-1) Advance plant severe accident/ 
thermal hydraulic issues for ACRS. Kress, T.S. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 6p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Atomic Safety and Licensing 
Board (ASLB) annual meeting; Chicago, IL (United States); 10 May 
1994. Order Number DE94017700. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The ACRS has been reviewing various advance plant designs 
for certification. The most active reviews have been for the ABWR, 
AP600, and System 80+. We have completed the reviews for 
ABWR and System 80+ and are presently concentrating on AP600. 
The ACRS gave essentially unqualified certification approval for the 
two completed reviews, yet,,during the process of review a number 
of issues arose and the plant designs changed somewhat to 
accommodate some of the ACRS concerns. In this talk, | will de- 
scribe some of the severe accident and thermal hydraulic related 
issues we discussed in our reviews. 


33278 (GRS-F—1/1993) Reports on research programs in 
the field of reactor safety sponsored by the Federal Ministry of 
Research and Technology: Reported period: January 1 to 
June 30, 1993. Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). 1993. 382p. (In German). Spon- 
sored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Order Number DE95707810. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Each progress report represents a compilation of individual re- 
ports about objectives, the work performed, the results, the next 
steps of the work etc. The individual reports are prepared in a 
standard form by the contractors themselves as a documentation 
of their progress in work and published by the Forschungsbetreu- 
ung at the GRS, (FB) (Research Coordination Department), within 
the framework of general informations of progress in reactor safety 
research. The individual reports are classified according to the re- 
search program of the safety of LWR 1977 - 1980 of the BMFT. 
Another table of uses the same classification system as applied in 
the nuclear safety index of the CEC (Commision of the European 
Communities) and the OECD (Organization for Economic Coopera- 
tion and Development). The reports are arranged in sequence of 
their project numbers. (orig.) 


33279 (GRS-F-BL-3+4/1993) List of reports in the field of 
reactor safety research from BMFT, CEA, EPRI, JSTA and US- 
NRC: Reported period: July 1 to December 31, 1993. 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
1993. 34p. (In German). Order Number DE95708061. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This list reviews reports from the Federal Republic of Germany, 
from France, from Japan and from the United States of America 
concerning single problems in the field of Reactor Safety Re- 
search. According to the cooperation of the Bundesministerium fuer 
Forschung und Technologie (BMFT) with the Commissariat a 
Energie Atomique (CEA), the Japan Science and Technologie 
Agency (ISTA), the Electric Power Research Institute (EPRI) and 
the United States Nuclear Regulatory Commission, these reports 
are available in the Gesellschaft fuer Aniagen- und Reaktorsicher- 
heit (GRS). The list pursues the following order: Country of origin, 
problem area concerned, according to the Reactor Safety Re- 
search Program of the BMFT, reporting organization. (orig./HP) 


33280 (KFK-5125) Material interactions during severe LWR 
accidents: Summary of separate-effects test results. Hering, 
W.; Hofmann, P. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Materialforschung; Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Apr 1994. 76p. Order Number DE95707749. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The results of separate-effects tests performed at KfK and at 
JAERI on ‘low-temperature’ physico-chemical material interactions 
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have been critically reviewed. The range of ‘low-temperature’ mate- 
rial interactions spans between 1200 K and 1690 K, the melting 
temperatures of stainless steel and Inconel respectively. The fol- 
lowing material interaction couples have been examined and 
compared with data from literature: Ag/Zircaloy, (Ag, In, Cd)/ 
Zircaloy, stainless steeV/Zircaloy, Inconel 718/Zircaloy, B,C/Zircaloy 
and B,C/stainless steel. In addition the experimental procedures 
and the results have been compared. The reaction kinetics gener- 
ally obey parabolic rate laws indicating that the basic process is a 
diffusion controlled. The temperature dependence of the reaction 
rates can be described by Arrhenius equations. (orig/MM) 


33281 (KFK-5335) Karlsruhe Nuclear Research Center, In- 
stitute of Neutron Physics and Reactor Engineering. Progress 
report on research and development work in 1993. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik. Mar 1994. 33p. (in German). 
Order Number DE95707748. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Institute of Neutron Physics and Reactor Engineering is con- 
cerned with research work in the field of nuclear engineering 
related to the safety of thermal reactors as well as with specific 
problems of fusion reactor technology. Under the project of nuclear 
safety research, the Institute works on concepts designed to drasti- 
cally improve reactor safety. Apart from that, methods to estimate 
and minimize the radiological consequences of reactor accidents 
are developed. Under the fusion technology project, the Institute 
deals with neutron physics and technological questions of the 
breeding blanket. Basic research covers technico-physical ques- 
tions of the interaction between light ion radiation of a high energy 
density and matter. In addition and to a small extent, questions of 
employing hydrogen in the transport area are studied. (orig.) 


33282 (KFK-5337) Report of the KfK Institute for Reactor 
Safety on research and development activities in 1993. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Reaktorsicherheit. Mar 1994. 26p. (in German). Order Number 
DE95707751. Source: OSTI; NTIS (US Sales Only); INIS. 
Contributions to nuclear safety research concerned the design 
basis and safety of innovative reactor concepts as well as unsolved 
problems in the late phase of a core melt-through accident at future 
light-water-moderated reactors. The works regarding the breeder 
reactor were finalized. Contributions to the project of nuclear fusion 
focussed on the development of breeding blankets, high-resistance 
components, vacuum engineering and proof of the safety of com- 
ponents and systems as well as blanket engineering. (HP) 


33283 (KFK-5352) Dynamics of ramp-initiated reactor tran- 
sients. Kussmaul, G. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Neutronenphysik und Reaktortechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Jun 1994. 56p. Order Number DE95707489. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Transients in nuclear systems induced by reactivity ramps de- 
velop different types of power traces - exponential, single-pulse, 
oscillating - depending on the ramp rates and the neutron lifetime 
of the system. Starting from the kinetics equations of the point re- 
actor and using a model of energy-dependent feedback reactivity, 
based on the prompt and inherent Doppler effect, simple relations 
for the dependence of energy release and power shape on ramp 
rate, energy coefficient and neutron lifetime are derived. Depending 
on neutron lifetime of the nuclear system the ranges of ramp rate 
are determined, which define the type of power trace. In the 
regime of superprompt-critical transients, the models of step and 
ramp insertions are especially investigated. The ranges of applica- 
bility have been checked by comparison with calculations using the 
dynamics code system DYANA2 which solves numerically the set 
of kinetics and thermal-hydraulics equations describing different 
feedback loops. This comparison shows that these relations are 
useful in their restricted regime of application for qualitative discus- 
sion and a physical understanding of the phenomena. For 
quantitative results, however, coupled kinetics/thermal-hydraulics 
codes like DYANA2 have to be used. (orig.) 


33284 (KFK-5357) Deregulation in the field of decommis- 
sioning and dismantling of nuclear facilities: Legal frame 
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conditions and regulations in the field of nuclear engineering. 
Kurz, A. (Kernforschungszentrum Karlsruhe GmbH (Germany). Vor- 
standsbereich 2 - Neue Technologien und Grundlagenforschung); 
Baumgaertel, G. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Vorstandsbereich 2 Neue Technologien und 
Grundlagenforschung; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Koordinationsstelle Genehmigungsverfahren (KGV). 
May 1994. 5ip. (In German). Order Number DE95702809. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The report comprises two articles covering current topics of the 
decommissioning and dismantling of nuclear facilities. In the first 
article written by Kurz, the legal standards are listed together with 
conclusions and proposals regarding their implementation for the 
further development of this field of law. The article by Baumgaertel 
is aimed at evaluating the regulations governing nuclear technology 
as regards their applicability to the decommissioning and disman- 
tling of nuclear facilities. These articles shall contribute to the 
discussions taking place in this field at the moment. As a result, an 
appropriate and project-specific application of the legal provisions 
and not legally binding (technical) regulations in the field of nuclear 
technology (deregulation) in the licensing procedures required for 
the decommissioning and dismantling of nuclear facilities is re- 
quested by the authors. (orig.) 


33285 (LA-UR-94-2526) Loss of offsite power transients in 
the updated PIUS 600 advanced reactor design. Boyack, B.E.; 
Steiner, J.L.; Harmony, S.C.; Stumpf, H.J.; Lime, J.F. Los Alamos 
National Lab., NM (United States). [1994]. 15p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-941142-24: American So- 
ciety of Mechanical Engineers’ winter annual meeting, Chicago, IL 
(United States), 9-11 Nov 1994). Order Number DE94016161. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The PIUS advanced reactor is a 640-MWe pressurized water re- 
actor concept developed by Asea Brown Boveri. A unique feature 
of PIUS is the absence of mechanical control and shutdown rods. 
Reactivity is controlled by coolant boron concentration and the tem- 
perature of the moderator coolant. Los Alamos is supporting the 
US Nuclear Regulatory Commission's preapplication review of the 


PIUS reactor. Baseline calculations of the PIUS design were per- 
formed for a loss of offsite power initiator using TRAC-PF1/MOD2. 
Additional sensitivity studies examined flow blockage and boron di- 
lution events to explore the robustness of the PIUS concept for 
low-probability combination events following a loss of offsite power. 


33286 (LA-UR-94-2624) GASFLOW analysis of a tritium 
leak accident. Farman, R.F. (Los Alamos National Lab., NM 
(United States)); Fujita, R.K.; Travis, J.R. Los Alamos National 
Lab., NM (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941011-1: 3. international conference on containment de- 
sign and operation, Toronto (Canada), 19-21 Oct 1994). Order 
Number DE94018081. Source: OSTI; NTIS; INIS; GPO Dep. 

The consequences of an earthquake-induced fire involving a tri- 
tium leak were analyzed using the GASFLOW computer code. 
Modeling features required by the analysis include ventilation 
boundary conditions, flow of a gas mixture in an enclosure contain- 
ing obstacles, thermally induced buoyancy, and combustion 
phenomena. 


33287 (LA-UR-94-2793) Safety features of subcritical fluid 
fueled systems. Bell, C.R. (Los Alamos National Lab., NM (United 
States). Technology and Safety Assessment Div.). Los Alamos Na- 
tional Lab., NM (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408149-1: International conference on 
accelerator-driven transmutation technologies and applications, Las 
Vegas, NV (United States), Aug 1994). Order Number 
DE94018272. Source: OSTI; NTIS; INIS; GPO Dep. 
Accelerator-driven transmutation technology has been under 
study at Los Alamos for several years for application to nuclear 
waste treatment, tritium production, energy generation, and re- 
cently, to the disposition of excess weapons plutonium. Studies 
and evaluations performed to date at Los Alamos have led to a 
current focus on a fluid-fuel, fission system operating in a neutron 


source-supported subcritical mode, using molten salt reactor tech- 
nology and accelerator-driven proton-neutron spallation. In this 
paper, the safety features and characteristics of such systems are 
explored from the perspective of the fundamental nuclear safety 
objectives that any reactor-type system should address. This explo- 
ration is qualitative in nature and uses current vintage solid-fueled 
reactors as a baseline for comparison. Based on the safety per- 
spectives presented, such systems should be capable of meeting 
the fundamental nuclear safety objectives. In addition, they should 
be able to provide the safety robustness desired for advanced 
reactors. However, the manner in which safety objectives and ro- 
bustness are achieved in very different from that associated with 
conventional reactors. Also, there are a number of safety design 
and operational challenges that will have to be addressed for the 
safety potential of such systems to be credible. 


33288 (NUREG/CR-4639-Vol.5-Rev.4-Pt.2) Nuclear Comput- 
erized Library for Assessing Reactor Reliability (NUCLARR): 
Data manual: Part 2: Human error probability (HEP) data; Vol- 
ume 5, Revision 4. Reece, W.J. (EG and G Idaho, Inc., Idaho 
Falls, ID (United States)); Gilbert, B.G.; Richards, R.E. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1994. 445p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (EGG—2458-Vol.5- 
Rev.4-Pt.2). Source: OST!; NTIS; INIS; GPO. 

This data manual contains a hard copy of the information in the 
Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR) Version 3.5 database, which is sponsored by the US 
Nuclear Regulatory Commission. NUCLARR was designed as a 
tool for risk analysis. Many of the nuclear reactors in the US and 
several outside the US are represented in the NUCLARR data- 
base. NUCLARR includes both human error probability estimates 
for workers at the plants and hardware failure data for nuclear 
reactor equipment. Aggregations of these data yield valuable relia- 
bility estimates for probabilistic risk assessments and human 
reliability analyses. The data manual is organized to permit manual 
searches of the information if the computerized version is not avail- 
able. Originally, the manual was published in three parts. In this 
revision the introductory material located in the original Part 1 has 
been incorporated into the text of Parts 2 and 3. The user can now 
find introductory material either in the original Part 1, or in Parts 2 
and 3 as revised. Part 2 contains the human error probability data, 
and Part 3, the hardware component reliability data. 


33289 (NUREG/CR-4639-Vol.5-Rev.4-Pt.3) Nuclear Comput- 
erized Library for Assessing Reactor Reliability (NUCLARR): 
Data manual: Part 3: Hardware component failure data; Vol- 
ume 5, Revision 4. Reece, W.J. (EG and G Idaho, Inc., Idaho 
Falls, ID (United States)); Gilbert, B.G.; Richards, R.E. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Sep 1994. 181p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (EGG—2458-Vol.5- 
Rev.4-Pt.3). Source: OSTI; NTIS; INIS; GPO. 

This data manual contains a hard copy of the information in the 
Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR) Version 3.5 database, which is sponsored by the US 
Nuclear Regulatory Commission. NUCLARR was designed as a 
tool for risk analysis. Many of the nuclear reactors in the US and 
several outside the US are represented in the NUCLARR data- 
base. NUCLARR includes both human error probability estimates 
for workers at the plants and hardware failure data for nuclear 
reactor equipment. Aggregations of these data yield valuable relia- 
bility estimates for probabilistic risk assessments and human 
reliability analyses. The data manual is organized to permit manual 
searches of the information if the computerized version is not avail- 
able. Originally, the manual was published in three parts. In this 
revision the introductory material located in the original Part 1 has 
been incorporated into the text of Parts 2 and 3. The user can now 
find introductory material either in the original Part 1, or in Parts 2 
and 3 as revised. Part 2 contains the human error probability data, 
and Part 3, the hardware component reliability data. 


33290 (NUREG/CR-6143-Vol.5) Evaluation of potential se- 


vere accidents during low power and shutdown operations at 
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Grand Gulf, Unit 1: Volume 5: Analysis of core damage fre- 
quency from seismic events for plant operational state 5 
during a refueling outage. Budnitz, R.J. (Future Resources Asso- 
ciates, inc., Berkeley, CA (United States)); Davis, P.R.; Ravindra, 
M.K.; Tong, W.H. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Safety Issue Resolution; Future Resources 
Associates, Inc., Berkeley, CA (United States); PRD Consulting 
(United States); EQE International, Inc., Irvine, CA (United States). 
Aug 1994. 97p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

In 1989 the US Nuclear Regulatory Commission (NRC) initiated 
an extensive program to examine carefully the potential risks dur- 
ing low-power and shutdown operations. The program included two 
parallel projects, one at Sandia National Laboratories studying a 
boiling water reactor (Grand Gulf), and the other at Brookhaven 
National Laboratory studying a pressurized water reactor (Surry 
Unit 1). Both the Sandia and Brookhaven projects have examined 
only accidents initiated by internal plant faults—so-called “internal 
initiators.” This project, which has explored the likelihood of 
seismic-initiated core damage accidents during refueling outage 
conditions, is complementary to the internal-initiator analyses at 
Brookhaven and Sandia. This report covers the seismic analysis at 
Grand Gulf. All of the many systems modeling assumptions, com- 
ponent non-seismic failure rates, and human effort rates that were 
used in the internal-initiator study at Grand Gulf have been 
adopted here, so that the results of the study can be as compara- 
ble as possible. Both the Sandia study and this study examine only 
one shutdown plant operating state (POS) at Grand Gulf, namely 
POS 5 representing cold shutdown during a refueling outage. This 
analysis has been limited to work analogous to a level-1 seismic 
PRA, in which estimates have been developed for the core- 
damage frequency from seismic events during POS 5. The results 
of the analysis are that the core-damage frequency for earthquake- 
initiated accidents during refueling outages in POS 5 is found to be 
quite low in absolute terms, less than 10~’/year. 


33291 (NUREG/CR-6144-Vol.4) Evaluation of potential se- 
vere accidents during low power and shutdown operations at 
Surry, Unit 1: Analysis of core damage frequency from inter- 
nal floods during mid-loop operations: Volume 4. Kohut, P. 
(Brookhaven National Lab., Upton, NY (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Safety Issue Resolution; Brookhaven National Lab., Upton, NY 
(United States). Jul 1994. 462p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-52399-Vol.4). Source: OSTI; 
NTIS; INIS; GPO. 

The major objective of the Surry internal flood analysis was to 
provide an improved understanding of the core damage scenarios 
arising from internal flood-related events. The mean core damage 
frequency of the Surry plant due to internal flood events during 
mid-loop operations is 4.8E-06 per year, and the 5th and 95th per- 
centiles are 2.2E-07 and 1.8E-05 per year, respectively. Some 
limited sensitivity calculations were performed on three plant 
improvement options. The most significant result involves modifica- 
tions of intake-level structure on the canal, which reduced core 
damage frequency contribution from floods in mid-loop by about 
75%. 


33292 (NUREG/CR-6144-Vol.5) Evaluation of potential se- 
vere accidents during low power and shutdown operations at 
Surry, Unit 1: Volume 5: Analysis of core damage frequency 
from seismic events during mid-loop operations. Budnitz, R.J. 
(Future Resources Associates, Inc., Berkeley, CA (United States)); 
Davis, P.R.; Ravindra, M.K.; Tong, W.H. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Future Resources Associates, Inc., Berkeley, CA 
(United States); PRD Consulting (United States); EQE Interna- 
tional, Inc., Irvine, CA (United States). Aug 1994. 103p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

In 1989 the US Nuclear Regulatory Commission (NRC) initiated 
an extensive program to examine carefully the potential risks dur- 
ing low-power and shutdown operations. The program included two 
parallel projects, one at Brookhaven National Laboratory studying a 
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pressurized water reactor (Surry Unit 1) and the other at Sandia 
National Laboratories studying a boiling water reactor (Grand Gulf). 
Both the Brookhaven and Sandia projects have examined only ac- 
cidents initiated by internal plant faults—so-called “internal initiators.” 
This project, which has explored the likelihood of seismic-initiated 
core damage accidents during refueling shutdown conditions, is 
complementary to the internal-initiator analyses at Brookhaven and 
Sandia. This report covers the seismic analysis at Surry Unit 1. All 
of the many systems modeling assumptions, component non- 
seismic failure rates, and human error rates that were used in the 
internal-initiator study at Surry have been adopted here, so that the 
results of the two studies can be as comparable as possible. Both 
the Brookhaven study and this study examine only two shutdown 
plant operating states (POSs) during refueling outages at Surry, 
called POS 6 and POS 10, which represent mid-loop operation be- 
fore and after refueling, respectively. This analysis has been 
limited to work analogous to a level-1 seismic PRA, in which esti- 
mates have been developed for the core-damage frequency from 
seismic events during POSs 6 and 10. The results of the analysis 
are that the core-damage frequency of earthquake-initiated acci- 
dents during refueling outages in POS 6 and POS 10 is found to 
be low in absolute terms, less than 10~—®/year. 


33293 (NUREG/CR-6213) High-temperature hydrogen-air- 
steam detonation experiments in the BNL small-scale 
development apparatus. Ciccarelli, G. (Brookhaven National Lab., 
Upton, NY (United States)); Ginsburg, T.; Boccio, J.; Economos, 
C.; Finfrock, C.; Gerlach, L.; Sato, K.; Kinoshita, M. Nuclear Regu- 
latory Commission, Washington, DC (United States). Div. of 
Systems Research; Brookhaven National Lab., Upton, NY (United 
States); Nuclear Power Engineering Corp., Tokyo (Japan). Aug 
1994. 94p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52414). Source: OSTI; NTIS; INIS; GPO. 

The Small-Scale Development Apparatus (SSDA) was con- 
structed to provide a preliminary set of experimental data to 
characterize the effect of temperature on the ability of hydrogen- 
air-steam mixtures to undergo detonations and, equally important, 
to support design of the larger scale High-Temperature Combustion 
Facility (HTCF) by providing a test bed for solution of a number of 
high-temperature design and operational problems. The SSDA, the 
central element of which is a 10-cm inside diameter, 6.1-m long 
tubular test vessel designed to permit detonation experiments at 
temperatures up to 700K, was employed to study self-sustained 
detonations in gaseous mixtures of hydrogen, air, and steam at 
temperatures between 300K and 650K at a fixed initial pressure of 
0.1 MPa. Hydrogen-air mixtures with hydrogen composition from 9 
to 60 percent by volume and steam fractions up to 35 percent by 
volume were studied for stoichiometric hydrogen-air-steam mix- 
tures. Detonation cell size measurements provide clear evidence 
that the effect of hydrogen-air gas mixture temperature, in the 
range 300K-650K, is to decrease cell size and, hence, to increase 
the sensitivity of the mixture to undergo detonations. The effect of 
steam content, at any given temperature, is to increase the cell size 
and, thereby, to decrease the sensitivity of stoichiometric hydrogen- 
air mixtures. The hydrogen-air detonability limits for the 10-cm 
inside diameter SSDA test vessel, based upon the onset of single- 
head spin, decreased from 15 percent hydrogen at 300K down to 
between 9 and 10 percent hydrogen at 650K. The one-dimensional 
ZND model does a very good job at predicting the overall trends in 
the cell size data over the range of hydrogen-air-steam mixture 
compositions and temperature studied in the experiments. 


33294 (NUREG/CR-6218) A review of the technical issues 
of air ingression during severe reactor accidents. Powers, D.A.; 
Kmetyk, L.N.; Schmidt, R.C. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; San- 
dia National Labs., Albuquerque, NM (United States). Sep 1994. 
81p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (SAND-94- 
0731). Source: OSTI; NTIS; INIS; GPO. 

Severe reactor accident scenarios involving air ingression into 
the reactor coolant system are described. Evidence from modem 
reactor accident analyses and from the accident at Three Mile Is- 
land show residual fuel will be present in the core region when air 
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ingression is possible. This residual fuel can interact with the air. 
Exploratory calculations with the MELCOR code of station blackout 
accidents during shutdown conditions and during operations are 
used to examine clad oxidation by air and ruthenium release from 
fuel in air. Extensive ruthenium release is predicted when air in- 
gression rates exceed about 10 moles/s. Past studies of air 
interactions with irradiated reactor fuel are reviewed. Effects air in- 
gression may have on fission product release, transport, deposition 
and revaporization are discussed. Perhaps the most important ef- 
fects of air ingression are expected to be enhanced release of 
ruthenium from the fuel and the formation of copious amounts of 
aerosol from uranium oxide vapors. Revaporization of iodine and 
tellurium retained in the reactor coolant system might be expected. 


33295 (NUREG/CR-6250) Summary of comments received 
on staff draft proposed rule on radiological criteria for decom- 
missioning. Caplin, J. (Advanced Systems Technology, Inc., 
Rockville, MD (United States)); Page, G.; Smith, D.; Wiblin, C. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications; Advanced Systems Technology, 
Inc., Rockville, MD (United States). Aug 1994. 119p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Regulatory Commission (NRC) is conducting an en- 
hanced participatory rulemaking to establish radiological criteria for 
the decommissioning of NRC licensed facilities. The NRC obtained 
comments on the scope, issues, and approaches through a series 
of workshops (57 FR 58727), Generic Environmental Impact State- 
ment (GEIS) scoping meetings (58 FR 33570), a dedicated 
electronic bulletin board system (58 FR 37760), and written sub- 
missions. A summary of workshop and scope-meeting comments 
was published as NUREG/CR-6156. On February 2, 1994, the 
Commission published in the Federal Register (59 FR 4868) a no- 
tice that the NRC staff had prepared a “staff draft” proposed rule 
on radiological criteria for decommissioning. Copies of the staff 
draft were distributed to the Agreement States, participants in the 
earlier meetings, and other interested parties for comment. This re- 
port summarizes the comments identified from the 96 docketed 
letters received on the staff draft. No analysis or response is in- 
cluded in this report. The comments reflect a broad spectrum of 
viewpoints. Two subjects on which the commenters were in general 
agreement were (1) that the enhanced participatory rulemaking 
should proceed, and (2) that the forthcoming GEIS and guidance 
documents are needed for better understanding of the draft rule. 


33296 (SAND-91-1208) Test results on direct containment 
heating by high-pressure melt ejection into the Surtsey vessel: 
The TDS test series. Allen, M.D. (Sandia National Lab., Albu- 
querque, NM (United States). Severe Accident Phenomenology); 
Blanchat, T.K.; Pilch, M.M. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1994. 109p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94019086. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Technology Development and Scoping (TDS) test series 
was conducted to test and develop instrumentation and procedures 
for performing steam-driven, high-pressure melt ejection (HPME) 
experiments at the Surtsey Test Facility to investigate direct con- 
tainment heating (DCH). Seven experiments, designated TDS-1 
through TDS-7, were performed in this test series. These experi- 
ments were conducted using similar initial conditions; the primary 
variable was the initial pressure in the Surtsey vessel. All experi- 
ments in this test series were performed with a steam driving gas 
pressure of ~ 4 MPa, 80 kg of lumina/iron/chromium thermite melt 
simulant, an initial hole diameter of 4.8 cm (which ablated to a final 
hole diameter of ~ 6 cm), and a 1/10th linear scale model of the 
Surry reactor cavity. The Surtsey vessel was purged with argon 
(<0.25 mol% Oz) to limit the recombination of hydrogen and oxy- 
gen, and gas grab samples were taken to measure the amount of 
hydrogen produced. 


33297 (SAND-94-0938) MELCOR 1.8.2 calculations of se- 
lected sequences for the ABWR. Kmetyk, L.N. Sandia National 
Labs., Albuquerque, NM (United States). Jul 1994. 259p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
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States). DOE Contract AC04-94AL85000. Order 
DE94017783. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the results from MELCOR calculations of 
severe accident sequences in the ABWR and presents compar- 
isons with MAAP calculations for the same sequences. MELCOR 
was run for two low-pressure and three high-pressure sequences 
to identify the materials which enter containment and are available 
for release to the environment (source terms), to study the poten- 
tial effects of core-concrete interaction, and to obtain event timings 
during each sequence; the source terms include fission products 
and other materials such as those generated by core-concrete in- 
teractions. Sensitivity studies were done on the impact of assuming 
limestone rather than basaltic concrete and on the effect of 
quenching core debris in the cavity compared to having hot, un- 
quenched debris present. 


33298 (SAND-94-0995C) A review of  post-accident 
mitigative measures affecting transport and isolation of ra- 
dionuclides released from the Chernobyl accident. Waters, R. 
(Sandia National Labs., Albuquerque, NM (United States)); Gibson, 
D.; Bugai, D.; Shalsky, A.; Dgepo, S.; Voitsekhovitch, O. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940983-2: 2. international 
symposium and exhibition on environmental contamination in Cen- 
tral and Eastern Europe, Budapest (Hungary), 20-23 Sep 1994). 
Order Number DE94019180. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results of eight years of mitigative 
measures to radioactive contamination within the 30 kilometer ex- 
clusion zone surrounding the Chernobyl Nuclear Power Plant. We 
hope to demonstrate that effectiveness of mitigative measures de- 
pends not only on proper application of technology but also on 
selection of projects offering significant risk reduction potential. In a 
limited national economy, environmental mitigation projects must 
maximize risk reduction and cost effectiveness or risk losing fund- 
ing to more pressing social issues. 


33299 (WHC-SD-SP-SSP-001) 309 Building transition pian. 
Graves, C.E. Westinghouse Hanford Co., Richland, WA (United 
States). 31 Aug 1994. 139p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94019054. Source: OSTI; NTIS; INIS; GPO Dep. 

The preparation for decontamination and decommissioning (tran- 
sition) of the 309 Building is projected to be completed by the end 
of the fiscal year (FY) 1998. The major stabilization and decontam- 
ination efforts include the Plutonium Recycle Test Reactor (PRTR), 
fuel storage and transfer pits, Transfer Waste (TW) tanks and the 
lon Exchange Vaults. In addition to stabilizing contaminated areas, 
equipment, components, records, waste products, etc., will be dis- 
positioned. All nonessential systems, i.e., heating, ventilation, and 
air conditioning (HVAC), electrical, monitoring, fluids, etc., will be 
shut down and drained/de-energized. This will allow securing of the 
process, laboratory, and office areas of the facility. After that, the 
facility will be operated at a level commensurate with its surveil- 
lance needs while awaiting D&D. The implementation costs for FY 
1995 through FY 1998 for the transition activities are estimated to 
be $1,070K, $2,115K, $2,939K, and $4,762K, respectively. Costs 
include an assumed company overhead of 20% and a 30% out 
year contingency. 


33300 (WSRC-TR-94-0370) Potential utilization of SRS ura- 
nium with high U-236 content as commercial LWR fuel (Study 
of neutronic and safety characteristics). Biswas, D. (Westing- 
house Savannah River Co., Aiken, SC (United States). Criticality 
Technology Group). Westinghouse Savannah River Co., Aiken, SC 
(United States). Jul 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94019066. Source: OSTI; NTIS; INIS; GPO Dep. 

The neutronics and safety characteristics of a PWR core loaded 
with fuel made from SRS recovered uranium have been analyzed. 
These results are compared to those of a standard commercial fuel 
loaded core. For both cases, equilibrium cycle three-dimensional 
core models have been developed to accurately quantify the fuel 
cycle penalty factor associated with high U-236 content in SRS de- 
rived fuel. A 0.28 wt% over enrichment is required to compensate 
for each 1.0 wt% of U-236 in SRS derived fuel in order to match 


Number 





the cycle length. Doppler and moderator coefficients have become 
slightly more negative with the increase in U-236 content along 
with a slight reduction of control rode worth, boron worth and 
shutdown margin. These changes will not impact the safety or op- 
eration of a commercial nuclear plant. Thus, the feasibility of using 
SRS recovered uranium in the form of commercial nuclear fuel has 
been established from the neutronic and safety point of view. The 
real issue is the radiological problem related to SRS derived fuel 
and its effect on worker safety. 
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33301 (DOE/ET/29372-T3) Communications and control 
for electric power systems: Power system stability applica- 
tions of artificial neural networks. Toomarian, N.; Kirkham, H. 
Jet Propulsion Lab., Pasadena, CA (United States). Dec 1993. 
42p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al05-79ET29372. Order 
Number DE94019195. Source: OSTI; NTIS; GPO Dep. 

This report investigates the application of artificial neural net- 
works to the problem of power system stability. The field of artificial 
intelligence, expert systems and neural networks is reviewed. 
Power system operation is discussed with emphasis on stability 
considerations. Real-time system control has only recently been 
considered as applicable to stability, using conventional control 
methods. The report considers the use of artificial neural networks 
to improve the stability of the power system. The networks are 
considered as adjuncts and as replacements for existing con- 
trollers. The optimal kind of network to use as an adjunct to a 
generator exciter is discussed. 


33302 (EDF-93-NR-00007) Description of an _ on-line 
decision-aid tool for generation-load balance control. Jourdin, 
P.; Vintache, P.; Heilbronn, B.; Lagrange, V. Electricite de France 
(EDF), 92 - Clamart (France). Mar 1993. 11p. (In French). Order 
Number DE95700154. Source: OSTI; NTIS (US Sales Only). 

Adapting power generation supply to demand is a process which 
covers a wide variety of time scales, varying from on-line control 
loops to planning decisions. Automatic loops such as LFC or AGC 
aim at adjusting generation level to load level but, as their action 
ranges are limited, they must be completed by calling up the ter- 
tiary reserve or starting very rapidly available generators when 
important disturbances occur. Ensuring the coherence between 
real-time decisions and long-term planning is a complex process. 
An artificial Intelligence approach using a knowledge base and 
heuristic rules was considered. Moreover, in order to make the de- 
sign easier and more realistic, a prototyping approach has been 
chosen. The framework of the solution has been identified in the 
following tasks: defining quantitative objectives which specify oper- 
ational rules, defining qualitative objectives depending on current 
conditions and translating long-term requirements, identifying and 
qualifying each possible action in order to make a choice according 
to quantitative and qualitative objectives, drawing up modifications 
of generation schedules which result from a compromise between 
the various previous objectives. Quantitative objectives have been 
defined using a dynamic model of the power system behaviour 
with classical numerical techniques. Qualitative aspects have been 
identified using operational knowledge formalization. A heuristic 
method has been developed, which supplies a schedule of action, 
using a recursive method including simulations during the elabora- 
tion phase. The final solution consists of a set of actions using 
available generation units according to generation schedules and 
satisfying the quantitative and qualitative objectives. SMART's re- 
sults have been compared to those given by an expert. They seem 
very promising and prove the feasibility of this method. 


33303 (LUTEDX-TEIE-5082) Harmonics net-penetration in 
low and medium voltage city power systems. Hokfelt, J.; 
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Tufvesson, F. Lund Univ. (Sweden). Dept. of Industrial Electrical 
Engineering and Automation. Sep 1993. 61p. (in Swedish). Order 
Number DE95700310. Source: OSTI; NTIS. 

Examination paper. 

In a future with an increasing amount of harmonic producing 
equipment it will be necessary for the utilities to make demands on 
the consumers. This report is a preparatory study for the formula- 
tion of these demands and deals with the basic conditions for 
harmonic penetration and summation in urban networks. Based on 
a large literature study we present models for the network compo- 
nents and a method to calculate harmonic voltage levels in the 
network. Power transformers and capacitors banks are two impor- 
tant factors that influence the harmonic penetration. Power 
transformers dominate the network impedance and consequently 
determines the voltage distortion caused by harmonic current injec- 
tions. Capacitor banks without filtering are important because of 
their ability to bring the network into resonance. For this reason it 
is suggested to use capacitor banks with filtering. 66 refs., 17 figs., 
2 tabs 


33304 (LUTEDX-TEIE-5089) Analysis and construction of 
active power filters. Fors, J.; Lindberg, J. Lund Univ. (Sweden). 
Dept. of Industrial Electrical Engineering and Automation. Feb 
1994. 84p. (In Swedish). Order Number DE95700311. Source: 
OSTI; NTIS. 

Due to the increasing demand of quality and safety in the utility 
grid, new methods to reduce the influence of harmonics, dissym- 
metry and reactive power are of great interest. This report presents 
active power filters (APF) as an alternative to the traditional tech- 
niques. The basic construction is a voltage source self commutated 
converter connected to the utility grid. The converter is controlled 
using vector methods in order to compensate the influence of dis- 
symmetry, harmonics and reactive power. In this way the load can 
be improved and the degree of stability increased. The work in- 
cludes analysis and simulation of control technique and function, 
and also describes the construction of an APF. Both the results 
from simulations and measurements on the construction shows that 
APF’s alone can be used to replace the commonly used capacitor- 
banks and passive filters in an efficient way. 16 refs., 104 figs 


33305 (NREL/CP—463-6829) Research results and utility 
experience workshop: Proceedings. National Renewabie Energy 
Lab., Gokden, CO (United States); Pacific Northwest Lab., Rich- 
land, WA (United States). [1994]. 19p. Sponsored by USDOE, 
Washington, DC (United States);Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract AC36-83CH10093 ; 
AC06-76RL01830. (CONF-9403141—App.: Research results and 
utility experience workshop, Baltimore, MD (United States), 15-16 
Mar 1994). Order Number DE94011813. Source: OSTI; NTIS; 
GPO Dep. 

This workshop was sponsored by the Distributed Utility Valuation 
(DUV) Project-a joint effort of the National Renewable Energy Lab- 
oratory (NREL) Department of Energy (DOE), Electric Power 
Research Institute (EPRI), Pacific Northwest Laboratory (PNL) De- 
partment of Energy (DOE), and Pacific Gas & Electric Company 
(PG&E). The purpose of the workshop is to provide a forum for 
utilities, other research organizations, and regulatory agencies to 
share results and data on Distributed Utility (DU)-related research 
and applications. Up-to-date information provided insight into the 
various technologies available to utilities, the methods used to se- 
lect the technologies, and case study results. The workshop was 
divided into three sessions: Planning Tools; Utility Experience; and 
Policy and Technology Implications. Brief summaries of the individ- 
ual presentations from each session are attached as appendices. 


33306 (WHC-SD-WM-ATP-—105) Diesel generator trailer ac 
ceptance test procedure. Kostelnik, A.J. Westinghouse Hanford 
Co., Richland, WA (United States). 23 Sep 1994. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000678. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Acceptance Test Procedure (ATP) will document compliance 
with the requirements of WHC-S-0252 Rev. 1 and ECNs 609271, 
and 609272. The equipment being tested is a 150KW Diesel 
Generator mounted on a trailer with switchgear. The unit was pur- 
chased as a Design and Fabrication procurement activity. The ATP 
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was written by the Seller and will be performed by the Seller with 
representatives of the Westinghouse Hanford Company witnessing 
the test at the Seller's location. 
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33307 (EDF-93-NR-00013) Evaluation of harmonic distur- 
bances at the common point of coupling of the Eurotunnel 
and of the HVDC France-England link. Chazottes, B.; Deflandre, 
T. Electricite de France (EDF), 92 - Clamart (France). 1992. 11p. 
(in French). Order Number DE95700153. Source: OSTI; NTIS (US 
Sales Only). 

On startup of the Trans Manch Tunnel in 1993, the harmonic 
currents generated by the railway will raise the harmonic levels in 
a point of the network already subject to the demand of convertors 
of the DC France-England 2000 MW link (IFA 2000). Digital 
simulations enabled the rise in harmonic voltages at the tunnel ter- 
mination point as well as its consequences upon the conversion 
station filtering for a great number of network diagrams and various 
railway traffic hypotheses to be evaluated. After having described 
the methodology and the results of the study, the report presents 
the influence of the network topology upon the harmonic 
impedance and poses the technical and commercial problems met 
with the junction in a same point of several large-capacity disturb- 
ing elements on the 400 kV system. (authors). 10 figs., 5 refs. 


33308 (EDF—-93-NR-00047) An expert system for power 
supply resumption after a localized incident. Heilbronn, B.; 
Mondon, E.; Perdrizet, O.; Vu, H. Electricite de France (EDF), 92 - 
Clamart (France). Jun 1992. 12p. (In French). Order Number 
DE95700152. Source: OSTI; NTIS (US Sales Only). 

Constant concern for service quality optimization, involving no- 
tably shorter power cuts in the event of incidents, has led to the 
development of new power system operating functions. These in- 
clude power supply resumption functions which would be feasible 
in the context of the future EDF regional operating systems. The 
purpose of the system here presented is voltage restoration to part 
of the network limited to a few substations affected by a localized 
incident. When this occurs, the dispatcher has to rapidly restore 
the cut power supplies without detriment to overall security by 
defining and implementing a re-energization plan consisting of a 
sequence of controller shifts. The expert system MARS comprises 
a three-data-level formalized representation of the voltage recovery 
knowledge used in the EDF system. The prototype is based on 
blackboard type architecture, comprising a knowledge base, a 
qualitative model (predictor-simulator) predicting the consequences 
of operations, and a quantitative model (load flow calculation). The 
satisfactory results obtained on simulation of real cases open the 
way to definition of operational applications in the fields of both op- 
erating aid and dispatcher training. (authors). 3 figs., 12 refs. 


33309 (EDF—-93-NR-00054) Prospects for application to the 
French power system of methods for fast assessment of tran- 
sient stability and voltage reliability. Electricite de France (EDF), 
92 - Clamart (France). Dec 1992. 13p. (in French). Order Number 
DE95700151. Source: OSTI; NTIS (US Sales Only). 

Assessment of the transient stability of a network requires the 
systematic performance of a large number of time-based simula- 
tions. Faster methods have to be found in order to be able to 
extend the scope of these studies to the daily preparations or even 
to real time operation. Some such methods are proposed in the 
relevant technical literature but the feasibility of applying them to a 
network as complex as the French power system remains to be 
demonstrated. EDF and the University of Liege (Belgium) have un- 
dertaken a joint investigation of this question. This report presents 
results obtained for two different methods developed by the Univer- 
sity of Liege. The first, known as the extended equality of area 
criterion (EEAC), transforms the entire network into an easily mod- 
elled two machine system and provides analytically an assessment 
of the critical elimination time. The second consists in using a deci- 
sion tree technique. The decision trees are automatically based on 
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a large number of simulated network situations, from which are then 
selected the situations to be examined. (authors). 5 figs., 16 refs. 


33310 (JPL/D—11373) Communications and control for 
electric power systems: The AbNET Project 1993 report. 
Kirkham, H. National Aeronautics and Space Administration, Cleve- 
land, OH (United States). Lewis Research Center; Jet Propulsion 
Lab., Pasadena, CA (United States). Dec 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al05-79ET29372. Order Number DE94019242. Source: OSTI; 
NTIS; GPO Dep. 

This report is a progress report on the development of the Ab- 
NET communication system, the principles of which have been 
described in a number of earlier technical reports from the Com- 
munication and Control Project. The status of the JPL PC-based 
version of the network is described, along with early results of tests 
on that system. The work done in preparation for the system 
demonstration and test to be performed in Columbus, Ohio, in col- 
laboration with American Electric Power is discussed. The Ohio 
experiment, and the kind of results expected, are described. 


33311 (PNL-9456) Power system identification toolbox: 
Phase two progress. Trudnowski, D.J. Battelle Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 54p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95000316. Source: OSTI; NTIS; 
GPO Dep. 

This report describes current progress on a project funded by the 
Bonneville Power Administration (BPA) to develop a set of state-of- 
the-art analysis software (termed the Power System Identification 
[PSI] Toolbox) for fitting dynamic models to measured data. The 
project is being conducted as a three-phase effort. The first phase, 
completed in late 1992, involved investigating the characteristics of 
the analysis techniques by evaluating existing software and devel- 
oping guidelines for best use. Phase Two includes extending 
current software, developing new analysis algorithms and software, 
and demonstrating and developing applications. The final phase 
will focus on reorganizing the software into a modular collection of 
documented computer programs and developing user manuals with 
instruction and application guidelines. Phase Two is approximately 
50% complete; progress to date and a vision for the final product 
of the PSI Toolbox are described. The needs of the power industry 
for specialized system identification methods are particularly acute. 
The industry is currently pushing to operate transmission systems 
much closer to theoretical limits by using real-time, large-scale con- 
trol systems to dictate power flows and maintain dynamic stability. 
Reliably maintaining stability requires extensive system-dynamic 
modeling and analysis capability, including measurement-based 
methods. To serve this need, the BPA has developed specialized 
system-identification computer codes through in-house efforts and 
university contract research over the last several years. To make 
full integrated use of the codes, as well as other techniques, the 
BPA has commissioned Pacific Northwest Laboratory (PNL) to fur- 
ther develop the codes and techniques into the PSI Toolbox. 


33312 (WHC-SD-LL-TI-012) 100 Area electrical distribution 
fault and coordination report. Webber, J.J. (ICF Kaiser Hanford 
Co., Richland, WA (United States)). Westinghouse Hanford Co., 
Richland, WA (United States); ICF Kaiser Hanford Co., Richland, 
WA (United States). 23 Sep 1994. 200p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95000676. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents three-phase and line-to-ground fault val- 
ues and time overcurrent coordination curves for the electrical 
utility distribution system located in the 100 Areas. Activities that 
may improve the coordination of the distribution system have also 
been identified. An evaluation of system coordination was per- 
formed. The results of this evaluation are listed in Appendix B. 
There are protective devices within the 100 Area distribution sys- 
tem that do not coordinate with one another throughout the Areas. 
There is also a mis-application of reclosing relays at the 100B 
Area. The impact of the mis-coordination and incorrect application 
of reclosing relays is that system selectivity is reduced. Equipment 
will still be protected against damaging currents, however more 





equipment will be de-energized than necessary during fault condi- 
tions. It is the opinion of the author of this report that the cases of 
mis-coordination listed above, and in Appendix B, do not signifi- 
cantly degrade the system protection system nor the reliability of 
the 100 Area distribution system. Therefore, immediate response to 
correct these problems is not recommended. However, a planned 
methodology, outlined in an Activity Plan, to correct these prob- 
lems should be developed and implemented in the near future. 


33313 (WHC-SD-WM-ES-—185) Electrical distribution stud- 
ies for the 200 Area tank farms. Fisler, J.B. Westinghouse 
Hanford Co., Richland, WA (United States). 26 Aug 1994. 686p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE94019012. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is an engineering study providing reliability numbers for vari- 
ous design configurations as well as computer analyses (Captor/ 
Dapper) of the existing distribution system to the 480V side of the 
unit substations. The objective of the study was to assure the ade- 
quacy of the existing electrical system components from the 
connection at the high voltage supply point through the transforma- 
tion and distribution equipment to the point where it is reduced to 
its useful voltage level. It also was to evaluate the reasonableness 
of proposed solutions of identified deficiencies and recommenda- 
tions of possible alternate solutions. The electrical utilities are 
normally considered the most vital of the utility systems on a site 
because all other utility systems depend on electrical power. The 
system accepts electric power from the external sources, reduces 
it to a lower voltage, and distributes it to end-use points throughout 
the site. By classic definition, all utility systems extend to a point 5 
feet from the facility perimeter. An exception is made to this defini- 
tion for the electric utilities at this site. The electrical Utility System 
ends at the low voltage section of the unit substation, which re- 
duces the voltage from 13.8 kV to 2,400, 480, 277/480 or 120/208 
volts. These transformers are located at various distances from ex- 
isting facilities. The adequacy of the distribution system which 
transports the power from the main substation to the individual 
area substations and other load centers is evaluated and factored 
into the impact of the future load forecast. 
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(PNL-SA-24855) Potential for feeder equipment up- 
grade deferrals in a distributed utility. Pratt, R.G.; Taylor, Z.T.; 
Klevgard, L.A.; Wood, A.G. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 13p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940893—14: Summer conference on energy efficiency in 
buildings, Monterey, CA (United States), 29 Aug - 3 sep 1994). Or- 
der Number DE94018919. Source: OSTI; NTIS; GPO Dep. 

This analysis is an initial assessment of the resource potential 
for applying distributed utility (DU) technologies to meeting load 
growth on feeders within substations. DU concepts allow major 
utility investments in transmission and distribution equipment up- 
grades to be deferred or avoided by applying technologies such as 
generator sets, fuel cells, battery storage, or demand-side manage- 
ment (DSM) to the building and industrial loads served by the 
feeder. By applying these technologies at the feeder level, the eco- 
nomic and operational benefits to the utility of reduced need for 
new generating and transmission capacity can be compounded 
dramatically. These additional benefits result from avoiding distribu- 
tion equipment upgrades resulting from load growth and from 
downsizing feeder equipment during normal replacement cycles. 
This assessment of the resource potential of a generic DU technol- 
ogy uses time-series load estimates for about 3000 feeders 
comprising the entire load of a large utility. The analysis models 
DU resource purchase and operation using externally derived oper- 
ating constraints designed to approximate the effect of economic 
constraints. This first glimpse at utility-wide application of DU tech- 
nologies shows potential impacts ranging up to 10% of total 
distribution capacity after 10 years in high growth scenarios, and 
approaching 100% of new distribution capacity at lower growth 
rates. The analysis involves a number of simplifications for its initial 
phase; nevertheless, it is the first comprehensive look at DU poten- 
tial for a utility system from the level of feeder loads. 
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33315 (ETDE-GB-635) Annual report and accounts 1994. 
SEEBOARD plc, Crawley (United Kingdom). 1994. 37p. Order 
Number DE95700095. Source: OSTI; NTIS (US Sales Only); INIS. 

The Seeboard annual report presents the Chairman's Statement, 
the Chief Executive’s review of the year, the report of the Direc- 
tors, and the Auditors’ report. The group profit and loss account, 
balance sheets, and cash flow statement are given, and account- 
ing policies and the accounts are outlined. (UK) 


33316 (ETDE-GB-636) Energy: annual report and 
accounts 1994. Midlands Electricity pic, Halesowen (United King- 
dom). 1994. 44p. Order Number DE95700096. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The annual report and accounts (1994) of the Midlands Electric- 
ity ple contains the Chairman’s statement, the Chief Executive’s 
review, and the Directors and Auditors’ reports. A financial review 
is presented, and the group’s historical cost profit and loss ac- 
count, the group’s financial history, and summary current cost 
accounting information are detailed. (UK) 


33317 (INIS-BR-3409) Tariffs, investments and financing of 
the electric power sector in Uruguay. Iglesias, M.!. Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia. May 1991. 187p. (In Por- 
tuguese). Order Number DE95600800. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An approach to the study of electricity prices in Uruguay, empha- 
sizing the relation linking prices, investment funds and loan 
requirements for the electric utility is presented. The main part of 
the work is a survey of the evolution of electricity prices, amounts 
of investment, an external debt of the Uruguayan electric power 
sector from 1973 to 1988. There is also a prospective analysis, to 
determine whether the current electricity price level would be able 
to ensure the electric system expansion, if current trends are main- 
tained. (author). 


33318 (INIS-BR-3425) Market and own load bulletin - De- 
cember 1992. ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dec 
1992. 37p. (in Portuguese). Order Number DE95602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electric power consumption in the residential, commercial 
and industrial Brazilian sectors and in the five Brazilian regions 
during december of 1992 is described. The industrial production in- 
dexes, the cost of tariffs and fuel consumption and the evolution of 
own load energy and the energy demand are also shown. (C.G.C.). 


33319 (INIS-BR-3426) Market and own load bulletin - De- 
cember 1993. ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dec 
1993. 42p. (in Portuguese). Order Number DE95602456. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electric power consumption in the residential, commercial 
and industrial Brazilian sectors and in the five Brazilian regions 
during december of 1993 is described. The industrial production in- 
dexes, the cost of tariffs and fuel consumption and the evolution of 
own load energy and the energy demand are also shown. (C.G.C.). 


33320 (LUTEDX-TEIE-5087) Cost-related model for transit 
rates in electric power distribution networks. Collstrand, F. 
Lund Univ. (Sweden). Dept. of Industrial Electrical Engineering and 
Automation. Feb 1994. 54p. (in Swedish). Order Number 
DE95700309. Source: OSTI; NTIS; INIS. 

Examination paper. 

The planned deregulation of the swedish electrical power market 
will require a new structure of the electrical energy rates. In this 
report different models of transit rates are studied. The report in- 
cludes studies of literature and a proposal to a rate structure and is 
made specifically for Malmoe Energi AB. The differences between 
various methods of calculating the transfer cost are illustrated. Fur- 
ther, the build-up of the tariff structure and its base elements are 
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discussed. The costs are divided on different categories of 
costumers and shows the cost for each customer. The new regula- 
tions should apply simultaneously to all networks, independent of 
the voltage level. The transit cost should be based on a number of 
basic elements: capital cost, operation and maintenance, losses, 
measuring and administration. Capital cost and operation and 
maintenance should be charged as power fees, the loss cost as an 
energy fee and the measuring and administration cost as a fixed 
fee. The customer bill should be split into two parts, one for the 
transit cost and one for the energy usage. 15 refs., 37 tabs., 6 figs 
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33321 (BFR-R-37-93) Conversion of oil storage rock 
caverns into an energy store. Bergstroem, R. (Swedish Environ- 
mental Research Institute, Stockholm (Sweden)); Ekengren, O. 
Swedish Council for Building Research, Stockholm (Sweden). 
1993. 31p. (In Swedish). Project BFR-900608-6. Order Number 
DE95707456. Source: OSTI; NTIS. 

Prior to conversion of oil storage rock caverns into an energy 
store, some problem areas were envisaged. In order that better 
data should be available for an assessment of feasibility, these 
were examined by tests at laboratory scale. The project also com- 
prised follow-up of the conversion and running of the energy store. 
Operationally, the energy store has performed well even though the 
coefficient of utilisation has so far been low. One residual problem 
is that the concentration of salts/ions in the water in the rock cav- 
erns has increased due to the inadequacy of the installed softening 
fitter. This poses a hazard that the heat exchanger surfaces may 
become incrusted/coated. Energy balance calculations for 1991 
and 1992 show that the annual inputs have been 6.4 and 8.0 GWh 
respectively. Of this energy, 1.3 and 1.7 GWh respectively have 
been withdrawn, i.e. approx 20% has been returned into the district 
heating system. The difference is due to energy losses. These are 
mainly due to convective losses caused by leakage and conduction 
through the walls of the rock caverns. At present, the heat store 
accounts for about 2% of the annual energy supplied to the Ox- 
eloesund district heating system. (author) 4 refs., 3 figs., tabs 
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33322 (CONF-9308126—4) Rechargeable thin-film lithium 
batteries. Bates, J.B.; Gruzalski, G.R.; Dudney, N.J.; Luck, C.F.; 
Yu, Xiaohua. Oak Ridge National Lab., TN (United States). Aug 
1993. 9p. DOE Contract ACO5-840R21400. From Surface Mount 
Technical Association international conference; San Jose, CA 
(United States); 31 Aug - 2 sep 1993. Order Number DE94018957. 
Source: OST!; NTIS; GPO Dep. 

Rechargeable thin-film batteries consisting of lithium metal an- 
odes, an amorphous inorganic electrolyte, and cathodes of lithium 
intercalation compounds have recently been developed. The batter- 
ies, which are typically less than 6-ym thick, can be fabricated to 
any specified size, large or small, onto a variety of substrates in- 
cluding ceramics, semiconductors, and plastics. The cells that have 
been investigated include Li-TiS2, Li-V205, and Li-Li,Mn2O,4, with 
open circuit voltages at full charge of about 2.5, 3.6, and 4.2, re- 
spectively. The development of these batteries would not have 
been possible without the discovery of a new thin-film lithium elec- 
trolyte, lithium phosphorus oxynitride, that is stable in contact with 
metallic lithium at these potentials. Deposited by rf magnetron sput- 
tering of LisPO, in No, this material has a typical composition of 
Lig.9PO3.3No.46 and a conductivity at 25°C of 2 uS/cm. The maxi- 
mum practical current density obtained from the thin-film cells is 
limited to about 100 »A/cm? due to a low diffusivity of Li+ ions in 
the cathodes. In this work, the authors present a short review of 
their work on rechargeable thin-film lithium batteries. 


33323 (CONF-930902—1) Rechargeable thin-film lithium 
batteries. Bates, J.B.; Gruzalski, G.R.; Dudney, N.J.; Luck, C.F.; 
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Yu, X. Oak Ridge National Lab., TN (United States). Sep 1993. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 9. international conference on 
solid state ionics; The Hague (Netherlands); 12-17 Sep 1993. Or- 
der Number DE94018666. Source: OSTI; NTIS; GPO Dep. 

Rechargeable thin-film batteries consisting of lithium metal an- 
odes, an amorphous inorganic electrolyte, and cathodes of lithium 
intercalation compounds have been fabricated and characterized. 
These include Li-TiSo, Li-V2Os, and Li-Li,Mn2O, cells with open 
circuit voltages at full charge of about 2.5 V, 3.7 V, and 4.2 V, 
respectively. The realization of these robust cells, which can be cy- 
cled thousands of times, was possible because of the stability of 
the amorphous lithium electrolyte, lithium phosphorus oxynitride. 
This material has a typical composition of Lia 9>PO3.3No4eand a 
conductivity at 25 C of 2 uS/cm. The thin-film cells have been cy- 
cled at 100% depth of discharge using current densities of 5 to 100 
uA/cm*. Over most of the charge-discharge range, the internal re- 
sistance appears to be dominated by the cathode, and the major 
source of the resistance is the diffusion of Li* ions from the elec- 
trolyte into the cathode. Chemical diffusion coefficients were 
determined from ac impedance measurements. 


33324 (CONF-9311115—4) Thin-film rechargeable lithium 
batteries. Bates, J.B.; Gruzalski, G.R.; Dudney, N.J.; Luck, C.F.; 
Yu, X. Oak Ridge National Lab., TN (United States). Nov 1993. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Symposium on science of ad- 
vanced batteries; Cleveland, OH (United States); 8-9 Nov 1993. 
Order Number DE94018956. Source: OSTI; NTIS; GPO Dep. 

Rechargeable thin-films batteries with lithium metal anodes, an 
amorphous inorganic electrolyte, and cathodes of lithium intercala- 
tion compounds have been fabricated and characterized. The 
cathodes include TiS2, the w phase of V20s, and the cubic spinel 
LixMn2O,4 with open circuit voltages at full charge of about 2.5 V, 
3.7 V, and 4.2 V, respectively. The development of these robust 
cells, which can be cycled thousands of times, was possible be- 
cause of the stability of the amorphous lithium electrolyte, lithium 
phosphorus oxynitride. This material has a typical composition of 
Liz. gPO3.3No.46 and a conductivity at 25 C of 2 uS/em. Thin-film 
cells have been cycled at 100% depth of discharge using current 
densities of 2 to 100 pA/cm?. The polarization resistance of the 
cells is due to the slow insertion rate of Li* ions into the cathode. 
Chemical diffusion coefficients for Lit ions in the three types of 
cathodes have been estimated from the analysis of ac impedance 
measurements. 


33325 (CRIE-T-92084) Research and development of 
lithium secondary batteries for load conditioner use. 3.: Im- 
provement of 25Wh-class lithium/vanadium oxide prototype 
cells. Takei, K. (Central Research Institute of Electric Power Indus- 
try, Tokyo (Japan)); Terada, N.; Ishihara, K.; lwahori, T.; Tanaka, 
T.; Mishima, H.; Takeuchi, K. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. May 1993. 23p. (In Japanese). Order Number DE95706058. 
Source: OSTI; NTIS; Available from Central Research Inst. of Elec- 
tric Power Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 
Experiments and researches have been made on 25 Wh-class 
lithium/vanadium oxide batteries as an improvement of lithium 
batteries to apply them to the load conditioner use. A thermal char- 
acteristics test has discussed heat absorption and generation 
associated with battery charge and discharge, and heat dissipation 
from battery containers. As a result, it was found that most of the 
heat is Joule heat generated from internal resistance during dis- 
charge of batteries; the electrodes should be made thinner to 
reduce the internal resistance for this reason; and containers with 
thinner side walls are more advantageous because they have better 
heat dissipating characteristics, and lesser temperature distribution 
among cells even if they are modularized. It was made clear that in 
a positive electrode forming method using a coating process, the 
formed LiV3O08 positive electrodes have their capacities decreased 
during initial cycles, but restore them sufficiently to about 200 mAh/ 
g within a few cycles. The LiV308 electrode was regarded as 
promising because it suits mass production as a result of its capa- 
bility of being reduced in thickness and increased in area. A new 
electrolyte not containing As listed in the environmental regulation 





has been tested, with a result of achieving nearly the same perfor- 
mance as in the conventional batteries. 12 refs., 9 figs., 1 tab. 


2510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 35055 


29 ENERGY PLANNING AND POLICY 


33326 (KTMW/E-B-—178) Energy technology cluster. Rouvinen, 
P. Ministry of Trade and Industry, Helsinki (Finland). Energy Dept. 
1994. 43p. (In Finnish). Project KTM-278/881/92. Order Number 
DE95700190. Source: OSTI; NTIS. 

The growth of the energy technology sector is comparable to the 
development of the electronics industry. The research estimates 
that the export value of Finnish energy technology has grown at 
the rate of approximately 10 % a year since the mid-1980's. Firms 
in the energy technology industry benefit from the dynamic indus- 
trial cluster, and the development prospects of the industry seem 
currently bright. In terms of products and technologies the energy 
sector is fairly heterogeneous. This creates opportunities also for 
smaller and more specialized firms. Finnish energy technology 
firms have excelled both in domestic and international competition. 
This is proved by the efficient Finnish power system and by several 
globally successful products. Competitiveness of the products is 
based on the extensive knowledge in design and project manage- 
ment, and the production avails of the well-educated Finnish lab or 
and efficient infrastructure. Energy technology firms form a viable 
industrial cluster and they have good possibilities for success also 
in the future. 


33327 (NEI-FiI-235) The potential for sustainable develop- 
ment in Finland: Imatran Voima Oy’s 60th anniversary 
publication. Kurki-Suonio, |. (Helsinki Univ. of Technology, Espoo 
(Finland). Centre for Energy Technology); Heikkilae, M. Imatran 
Voima Oy, Vantaa (Finland). 1994. 73p. Order Number 
DE95700243. Source: OSTI; NTIS. 

The volume is an executive summary of the study written in 
Finnish. 

This anniversary study approaches the question of sustainable 
development from the aspect of Finnish economic life. The re- 
search consists of independent studies covering different financial 
and industrial sectors. Of particular interest would be an answer to 
the question, whether a specific sector in Finland would be able to 
function with the principles of sustainable development prevailing. 
What is the needed change and how can it be adapted to in 
comparison with other countries? Are economic growth and sus- 
tainable development irrevocably conflicting? What is the role of 
energy? Is it a prerequisite for sustainable development or rather a 
hindrance? The period under review was chosen to cover as far 
into future as possible for a scenario to be sensibly analyzed, i.e. 
up to 2010-2020. The analysis has also been separated from cur- 
rent business economy interests. The partial studies are backed by 
the very experts in their respective fields. Highlights of contents 
are: forests and agriculture, outlook into forest industry, chemical 
industry and metal basic industry, consumption, energy, progress 
from nature admiration into environmental protection, economy and 
concept of sustainable development. 
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33328 (ANL/EAIS/PP-74835) Formulation of subgame per- 
fect equilibrium problems as mathematical programs. Macal, 
C.M. (Argonne National Lab., IL (United States)); Hurter, A.P. 
Argonne National Lab., IL (United States). 6 Nov 1991. 44p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. Order Number DE94019263. Source: 
OSTI; NTIS; GPO Dep. 

Models that use existing mathematical programming techniques 
to represent imperfectly competitive markets do not adequately 
capture the dynamic interactions of economic agents over time. 
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This major limitation results from such models’ use of equilibrium 
concepts that are essentially static. Static concepts are used be- 
cause it is difficult to formulate and solve true dynamic equilibrium 
models, due in part to the lack of supporting theory. This paper 
presents explicit comparative definitions of dynamic equilibrium 
concepts and explores formulations of dynamic models of agent in- 
teraction over multiple time periods. A subgame perfect equilibrium 
problem is formulated, and equilibrium outcomes are characterized 
with respect to the feasible space. Formulation of subgame perfect 
equilibrium problems is found to be a new type of mathematical 
programming problem and to be significantly more complex than 
formulation of corresponding static (open-loop) problems. A sub- 
game perfect equilibrium problem is a matrix of simultaneous 
mathematical programming problems, where the rows represent 
time periods and the columns represent agents. The formulation of 
such problems appears to be tractable, however, for problems with 
moderate numbers of (a) agents, (b) future time periods for which 
agents consider the decision making behavior of other agents, and 
(c) constraints. Further research is necessary to solve the resulting 
systems since current algorithms and solution approaches are not 
appropriate. 


33329 (ETDE/DE-mf-95702814) Planning the new energy 
structure scenarios and key measures of the Berlin energy 
concept. Gruenstift special, v. 7. Mez, L. (comp.). Stiftung 
Naturschutz, Berlin (Germany); Senatsverwaltung fuer Stadten- 
twickilung und Umweltschutz, Berlin (Germany). Energieleitstelle; 
Freie Univ. Berlin (Germany). Forschungsstelle fuer Umweltpolitik. 
Mar 1993. 23p. (In German). Order Number DE95702815. Source: 
OSTI; NTIS (US Sales Only). 

This popular brochure presents details of the Berlin energy con- 
cept, which are discussed briefly in separate sections. (orig.) 


33330 (PNL-8362) Lower-bound estimates of energy effi- 
ciency in the federal sector. Dirks, J.A.; Shankle, S.A.; Stucky, 
D.J.; Elliott, D.B. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 46p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94017778. Source: OSTI; NTIS; GPO Dep. 

The Energy Programs Directorate (EPD) at the Pacific Northwest 
Laboratory (PNL) was tasked by the DOE Federal Energy Manage- 
ment Program (FEMP) to provide lower-bound estimates of the 
energy and dollar savings that could be realized by implementing 
all life-cycle cost-effective retrofits within the federal sector. FEMP 
has a responsibility to recommend a course of action to DOE re- 
garding the design, implementation, and management of a federal 
energy efficiency fund. The information in this report is provided to 
assist FEMP in developing its position. 
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Refer also to citation(s) 32233, 32427, 33328, 33330, 33361, 
33363, 33393, 33394, 33404, 33426, 35056 


33331 (ANL/EAIS/PP-—75506) A stochastic method of esti- 
mating fiscal impacts under an option pricing framework. 
Flaim, S.J.; Ancrile, J.D. Argonne National Lab., IL (United States). 
29 Jan 1992. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94019262. Source: OSTI; NTIS; GPO Dep. 

This article describes a method of quantifying uncertain incre- 
mental impacts to local governments’ cash flows that result from 
the construction and operation of large-scale commercial or indus- 
trial facilities. This Monte Carlo-type method is used by a computer 
model that projects revenues and expenditures on the basis of re- 
cent data obtained from affected jurisdictions’ financial statements. 
The distributional characteristics of stochastic variables are based 
on financial and socioeconomic statistics to account r uncertainty. 
The primary out output of the model is the value of an option (e.g., 
insurance against negative fund balances) to be issued and subse- 
quently repurchased by the responsible agency in lieu of 
conventional monitoring and mitigation programs. This value repre- 
sents an impact fee and is designed to provide appropriate 
compensation for incremental impacts incurred by an affected juris- 
diction. The secondary output is the maximum value in tax 
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concessions that a local government could pay to induce decision 
makers to build in the area, given the degree of uncertainty associ- 
ated with these projects. 


33332 (CONF-9306366—1) Optimal control for competitive- 
cooperative systems: Modeling flexible coalitions in 
tomorrow's competitive world. Lenhart, S. (Oak Ridge National 
Lab., TN (United States)); Protopopescu, V. Oak Ridge National 
Lab., TN (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 61. Military Operations Research Society symposium at 
Wright-Patterson Air Force Base; Dayton, OH (United States); 22- 
24 Jun 1993. Order Number DE94018969. Source: OSTI; NTIS; 
GPO Dep. 

The last years have witnessed a dramatic shift of the world’s mil- 
itary, political, and economic paradigm from a bi-polar competitive 
gridlock to a more fluid, multi-player environment. This change has 
necessarily been followed by a re-evaluation of the strategic think- 
ing and by a reassessment of mutual positions, options, and 
decisions. The essential attributes of the new situation are modeled 
by a system of nonlinear evolution equations with competitive/ 
cooperative interactions. The mathematical setting is quite general 
to accommodate models related to military confrontation, arms con- 
trol, economic competition, political negotiations, etc. Irrespective of 
the specific details, all these situations share a common denomina- 
tor, namely the presence of various players with different and often 
changing interests and goals. The interests, ranging from conflict- 
ing to consensual, are defined in a context of interactions between 
the players that vary from competitive to cooperative. Players with 
converging interests tend to build up cooperative coalitions while 
coalitions with diverging interests usually compete among them- 
selves, but this is not an absolute requirement (namely, one may 
have groups with converging interests and competitive interactions, 
and vice-versa). Appurtenance to a coalition may change in time 
according to the shift in one’s perceptions, interests, or obligations. 
During the time evolution, the players try to modify their strategies 
as to best achieve their respective goals. An objective functional 
quantifying the rate of success (payoff) vs. effort (cost) measures 
the degree of goal attainment for all players involved, thus selecting 
an optimal strategy based on optimal controls. While the technical 
details may vary from problem to problem, the general approach 
described here establishes a standard framework for a host of con- 
crete situations that may arise from tomorrow's “next competition”. 


33333 (CONF-9408112—1) Motivations for the introduction 
of new environmental technology. Palmer, J.R. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 10. Oak Ridge model conference on waste management and 
environment restoration; Oak Ridge, TN (United States); 23-25 Aug 
1994. Order Number DE94019150. Source: OSTI; NTIS; INIS; 
GPO Dep. 

While | am not a social scientist or psychologist, it is my per- 
sonal observation that there are three principal motives which 
cause companies (and also individuals) to contribute to the com- 
mon good of society. These three motives are love, fear, and 
greed. Of course companies and people are motivated toward pos- 
itive action by many other factors such as survival, hunger, and 
motivated by other negative factors such as hate and revenge, but 
with respect to taking actions which benefit persons other than 
themselves, | contend that the principal factors which motivate 
such behavior are the three cited. Before proceeding further, let 
me point out that while the term “greed” has a lot of negative con- 
notations associated with it, it can be a strong driving force for the 
common good. Our treasured capitalistic economic system is 
based upon it. Of course greed can also be a strong driving force 
for social destruction. Monopolies and dictatorships are also based 
upon greed. The trick therefore is to extract the potential social 
benefits from greed without causing it to turn upon the society and 
devour it. While | could use a more euphemistic term than greed, 
such as “profit motive”, to describe this motivating factor, | have 
chosen to stick with the term “greed” because it cuts to the level of 
basic human instincts, and it adds some spice to an otherwise dull 
subject. Let me also assure you that | am not using the term in a 
cynical manner. | believe that it can be a very positive force (in 
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fact, | contend, the most effective force) in promoting the introduc- 
tion of new environmental technology. But, before getting into that, 
let us first examine the role of the other two motives for maximizing 
the common environmental good: love and fear. 


33334 (LA-SUB-—94-100) Scoring instructions for Labora- 
tory Integration and Prioritization System (LIPS). Los Alamos 
National Lab., NM (United States). Jun 1994. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94019138. Source: OSTI; NTIS; GPO 
Dep. 

This document contains instructions for evaluating the impacts of 
reduced funding for indirectly funded activities. These impacts are 
evaluated using the criteria represented in the figure below. Each 
section of this document explains how to develop “scores” for a 
particular criterion. Scores are intended to represent the decrement 
in benefit that would result from reductions in activity funding. Two 
funding cases are considered for each activity: A case representing 
a 10 percent funding reduction from the target level and a no- 
funding case. Scores must be generated for each of these cases. 
Scores need not be assigned for every criterion. Experience shows 
that it is only necessary to develop scores for the one or two criteria 
that are most impacted by a funding reduction. Therefore, before 
scoring an activity, decide which benefit categories the activity is 
primarily intended to address. Then identify the one or two criteria 
(e.g., worker health and safety, public concern, etc.) that would be 
most impacted by a reduction in funding. If you are unsure, more 
than two criteria may be scored, but less time and effort will be re- 
quired if the most critical criteria can be identified in advance. 


33335 (LUTMDN-TMIM-—1001) Environmentally based Cost- 
Benefit Analysis. Magnell, M. Lund Univ. (Sweden). Dept. of 
Industrial Environmental Economics. Nov 1993. 295p. (In Swedish). 
Order Number DE95700317. Source: OSTI; NTIS; INIS. 

9p English summary. 

The fundamentals of the basic elements of a new comprehen- 
sive economic assessment, MILA, developed in Sweden with 
inspiration from the Total Cost Assessment-model are presented. 
The core of the MILA approach is an expanded cost and benefit in- 
ventory. But MILA also includes a complementary addition of an 
internal waste stream analysis, a tool for evaluation of environmen- 
tal conflicts in monetary terms, an extended time horizon and direct 
allocation of costs and revenues to products and processes. How- 
ever, MILA does not ensure profitability for environmentally sound 
projects. Essentially, MILA is an approach of refining investment 
and profitability analysis of a project, investment or product. 109 
refs., 38 figs 


33336 (NEI-NO—439) Economic valuation of external costs 
of fuel cycles: Testing the benefit transfer approach. Navrud, 
S. Norges Landbrukshoegskole, Aas (Norway); California Univ., 
Berkeley, CA (United States). Dept. of Agricultural and Resource 
Economics. 1994. 18p. Order Number DE95707383. Source: 
OSTI; NTIS. 

Rational use of energy demands that the market prices incorpo- 
rate the full marginal social costs of the investment in the utilization 
of energy. The EC/US study "External costs of fuel cycles”, has 
developed the impact-pathway damage function approach for mon- 
etary valuation of the environmental and health damages of fuel 
cycles. The report examines the validity of transfers of monetary 
estimates from existing studies to value site-specific environmental 
effects of new fuel cycle investments. Results from a recent Con- 
tingent Valuation study of hydro power development in Norway 
show that transfer of recreation value estimate the damages to 
recreation activities. Since there are no protocols for how benefit 
transfer should be performed, it is recommended that benefit trans- 
fers are accompanied by sensitivity analysis in future fuel cycle 
analyses. 30 refs., 1 fig., 2 tabs. 


33337 (ORNL/CON-381) The economic, energy, and envi- 
ronmental impacts of the Energy-Related Inventions Program. 
Brown, M.A.; Wilson, C.R.; Franchuk, C.A.; Cohn, S.M.; Jones, D. 
Oak Ridge National Lab., TN (United States). Jul 1994. 100p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94017162. Source: 
OSTI; NTIS; INIS; GPO Dep. 





This report provides information on the economic, energy, and 
environmental impacts of inventions supported by the Energy- 
Related Inventions Program (ERIP) — a program jointly operated by 
the US Department of Energy and the National Institute of Stan- 
dards and Technology (NIST). It describes the results of the latest 
in a series of ERIP evaluation projects that have been completed 
since 1980. The period of interest is 1980 through 1992. The evalu- 
ation is based on data collected in 1993 through mail and telephone 
surveys of 253 program participants, and historical data collected 
during previous evaluations for an additional 189 participants. 
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Refer also to citation(s) 32155, 32187, 32191, 32335, 32421, 
32436, 32437, 32528, 32680, 32735, 32744, 32749, 32769, 32891, 
33333, 33337, 33361, 33378, 33381, 33383, 34194, 34218, 34239, 
34241, 34362, 34368, 35090 


33338 (ANL/EA/CP-83710) Using best available scientific 
information in assessing the involvement of energy industries 
at Superfund sites. Elcock, D.; Puder, M. Argonne National Lab., 
Washington, DC (United States). [1994]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9408151-3: Dixy Lee Ray memorial symposium 
on science-based environmental management, Seattle, WA (United 
States), 30 Aug - 2 sep 1994). Order Number DE94018358. 
Source: OSTI; NTIS; GPO Dep. 

The US Congress is currently reauthorizing the Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CLA or Superfund). Enacted in 1980, CERCLA has been criticized 
for its costly and time-consuming requirements, unfairness, need 
for better scientific information, and lack of progress in reducing 
health and environmental risks. This paper describes the develop- 
ment of a database of energy-industry involvement at Superfund 
sites, using the best available scientific information. It illustrates the 
difficulties in reporting, compiling, and assessing data as currently 
managed under CERCLA. it also presents analytical results, indi- 
cating the number of sites at which there has been energy-industry 
involvement (roughly one-fourth to one-third of all Superfund sites), 
and for these sites, the numbers of energy companies that are po- 
tentially responsible parties (about 500 individual companies), the 
estimated cleanup costs (an average of $18 million per site), and 
the volumetric shares of hazardous waste contributed by energy 
companies (up to one-third of the volume at sites with energy- 
industry involvement). Such results provide a basis for evaluating 
impacts of Superfund changes on energy companies. 


33339 (CONF-930523-12) Techniques and guidelines for 
streamlining NEPA: Four ideas, nine tools. Dickerman, J.A.; Tol- 
bert, V.R.; Salk, M.S.; Richmond, A.A. Oak Ridge National Lab., 
TN (United States). [1993]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
18. National Association of Environmental Professionals (NAEP) 
annual conference on current and future priorities for environmental 
management; Raleigh, NC (United States); 24-26 May 1993. Order 
Number DE94019122. Source: OSTI; NTIS; GPO Dep. 

The Council on Environmental Quality’s (CEQ’S) principal aims 
in implementing the National Environmental Policy Act (NEPA) are 
(1) to reduce paperwork, (2) to reduce delay, and (3) to produce 
better decisions. However, almost since the passage of NEPA, the 
quality and quantity of information typically found in NEPA docu- 
ments have been criticized. The quality of NEPA documents could 
be greatly enhanced through improved planning and acquisition, 
organization, and presentation of information. The authors offer 
ideas for streamlining the NEPA process and documents for pre- 
parers of NEPA documents. These ideas address the issues of 
improved planning and information handling. Although most of 
these ideas are not new, stricter adherence to them would address 
many of the criticisms of Environmental Assessments and Environ- 
mental Impact Statements. 


33340 (CONF-9309419-1) Opening remarks. Hildebrand, 
S.G. Oak Ridge National Lab., TN (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO05-840R21400. From Southern Appalachian Man and the 
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Biosphere (SAMAB) conference on wetland ecology, management, 
and conservation; Knoxville, TN (United States); 28-30 Sep 1993. 
Order Number DE94018706. Source: OSTI; NTIS; GPO Dep. 

Included in this paper are the opening remarks of S.G. 
Hildebrand, from Environmental Science Division, ORNL, to a con- 
ference on water resources and water resource issues. Wetlands 
are the focus of this talk, with an emphasis on conservation and 
land use to conserve wetland functions and values. 


33341 (DOE-94019267) Emergency Management Guide. 
USDOE, Washington, DC (United States). [1994]. 411p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94019267. Source: OSTI; NTIS; Available on disk from Judith 
Dewitt, ORISE (625-576-2285); GPO Dep. 

This Emergency Management Guide provides guidance for the 
implementation of the requirements of the Department of Energy 
(DOE) Emergency Management System (EMS). The DOE EMS is 
established by DOE 5500.1B, EMERGENCY DEPARTMENT 
SYSTEM. The provisions of this guide specify neither policy nor re- 
sponsibilities. It provides an acceptable approach to emergency 
planning activities at DOE facilities and sites. Other approaches 
may be used provided that they are approved by the cognizant 
Program Secretarial Officer (PSO), with the concurrence of the Di- 
rector of Emergency Operations (DEO). 


33342 (DOE/AL/62350-140) Chemical hygiene plan. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Sep 
1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95001264. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan was written to administer and monitor safety measures 
and chemical hygiene principles in the TAC Uranium Mill Tailing 
Remedial Action Project sample preparation facility in Albuquerque, 
New Mexico. It applies to toxic and/or hazardous materials to ra- 
dioactive materials. 


33343 (DOE/EH—231-023/0794) Using the data quality 
objectives process in risk assessment. USDOE Assistant Secre- 
tary for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance. Jul 1994. 2p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95000381. Source: OSTI; NTIS; GPO Dep. 

The Environmental Protection Agency's Quality Assurance Man- 
agement Staff has developed a systematic process, the Data 
Quality Objectives (DQO) process, as an important tool for assist- 
ing project managers and planners in determining the type, 
quantity, and quality of environmental data sufficient for environ- 
mental decision-making. This information brief presents the basic 
concepts of, and information requirements for using the DQO pro- 
cess to plan the collection of the necessary environmental data, to 
support the performance of human health risk assessments under 
the Comprehensive Environmental Response, Compensation and 
Liability Act or Resource Conservation and Recovery Act. The goal 
of the DQO process is to identify the type, quality, and quantity of 
data required to support remedial action decisions which are based 
on risk assessment and its associated uncertainties. The DQO pro- 
cess consists of a number of discrete steps. These steps include a 
statement of the problem and the decision to be made, identifying 
inputs to the decision, developing a decision rule, and optimizing 
the design for data collection. In defining the data for input into the 
decision, a Site Conceptual Exposure Model should be developed 
to identify the existing or potential complete exposure pathways. To 
determine the data quality for use din the risk assessment, the 
DQO team must assist the decision-maker to define the acceptable 
level of uncertainty for making site-specific decisions. To determine 
the quantity of data needed, the DQO team utilizes the established 
target cleanup level, previously collected data and variability, and 
the acceptable errors. The results of the DQO process are qualita- 
tive and quantitative statements that define the scope of risk 
assessment data to be collected to support a defensible site risk 
management decision. 


33344 (DOE/EH-0407) Environmental management assess- 
ment of the Lawrence Livermore National Laboratory 
Livermore, California. USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). Jun 
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1994. 189p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94019325. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report documents the results of the Environmental Manage- 
ment Assessment performed at the Lawrence Livermore National 
Laboratory (LLNL), Livermore, CA. LLNL is operated by the Univer- 
sity of California (UC) under contract with the U.S. Department of 
Energy (DOE). Major programs at LLNL include research, develop- 
ment, and test activities associated with the nuclear design aspects 
of the nuclear weapons life cycle and related national security 
tasks; inertial confinement fusion; magnetic fusion energy; biomedi- 
cal and environmental research; laser isotope separation; 
energy-related research; beam research physics; and support to a 
variety of Defense and other Federal agencies. During this assess- 
ment, activities and records were reviewed and interviews were 
conducted with personnel from management and operating con- 
tractor, Lawrence Livermore National Laboratory; DOE Oakland 
Operations Office; and DOE Headquarters Program Offices, includ- 
ing the Office of Defense Programs, Office of Environmental 
Management, the Office of Nuclear Energy, and the Office of En- 
ergy Research. The onsite portion was conducted in June 1994, by 
the DOE Office of Environmental Audit. The goal of EH-24 is en- 
hancement of environmental protection and minimization of risk to 
public health and the environment. EH-24 accomplishes its mission 
using systematic and periodic evaluations of DOE’s environmental 
programs within line organizations, and through use of supplemen- 
tal activities that strengthen self-assessment and oversight 
functions within program, field, and contractor organizations. The 
Environmental Management Assessment of LLNL revealed that 
LLNL's environmental program is exemplary within the DOE com- 
plex and that all levels of LLNL management and staff consistently 
exhibit a high level of commitment to achieve environmental excel- 
lence. 


33345 (ETDE/DE-mf-95703396) Production-integrated envi- 
ronmental protection: Avoiding environmental pollution 
from industrial production. Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Bonn (Germany). Projekt- 
traegerschaft Umweltschutztechnik; Focon-ingenieurgeselischaft 
fuer Umwelttechnologie- und Forschungskonsulting mbH, Aachen 
(Germany). Jan 1994. 53p. (In German). Sponsored by Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Order Number DE95703396. Source: OSTI; NTIS (US Sales Only). 
This grant programme contains stimuli for a profound reorienta- 
tion of industrial production techniques and the use of products 
and energy and thus ushers in a sustainable development keeping 
in mind the requirements of the future. Aspects of production- 
integrated environmental protection are: (1) environmentally friendly 
and resource-saving exploitation of the biosphere for raw materials; 
(2) environmentally friendly production techniques causing a mini- 
mum of waste products and emissions; (3) the most far-reaching 
recycling of residual products and their utilization in other produc- 
tion process (integrated production); (4) a product design meeting 
the requirements of careful use of the environment and mainte- 
nance and re-use or recycling; (5) restoring of unwanted residual 
protects to the biosphere in non-polluting form. (orig /HSCH) 


33346 (INIS-mf-13983) Nuclear energy and the environ- 
ment. Skjoeldebrand, R. No corporate text available. 1994. 18p. 
(CONF-9406263—: National seminar on nuclear energy in everyday 
life, Cairo (Egypt), 28-29 Jun 1994). Order Number DE95600438. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The thesis of this paper is that the world will need more energy 
and not less in the coming decades but that this enormous energy 
consumption entails dangers to the environment not only locally but 
regionally and internationally through the emissions from the 
burning of fossil fuels which now provide 85% of the world’s com- 
mercial energy supply. The solution to this problem is nuclear 
power. It does not contribute to global warming. 12 figs. 


33347 (INIS-mf—14335) Environmental pollution-effects on 
national development. Mahyuddin bin Ramli (Science Univ. of 
Malaysia, Minden, Pulau Pinang (Malaysia)); Mohd Fadzil bin 
Mohd Idris. No corporate text available. [1994]. 20p. (CONF- 
9208131-: 5. Asia Pacific physics conference, Kuala Lumpur 
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(Malaysia), 10-15 Aug 1992). Order Number DE95600439. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Environmental pollution is among the major issues highlighted in 
many discussion between the Government and Non-Government 
officials whether in the developed or developing countries. The 
problems becoming worsen when not many people are concerned 
on its detrimental effects on the future generations. The increasing 
number of forest activities without proper replanting will also ex- 
pose to flood problems, soil erosion, landslides and many more as 
results of environmental impacts. The urbanization process, couple 
with the rapid industrial development, without having proper plan- 
ning and inadequate pollutions control, may also create a long 
term disasters. Penang island territory has been experiencing the 
most highly physical development growth in this country. Hence, 
environmental problems are becoming the major issues. This paper 
will discuss on the various environmental problem, particularly in 
Penang and possible remedials to be taken by the state and fed- 
eral authority to overcome the problems. The type of pollutions 
such as air and water pollutions, acid rain and of course the reduc- 
tion of ozone layer. Besides that the increase of heat in our climate 
will also be of our concern in the process of urbanization. 


33348 (IVL-B—1159) Air pollution emission from the 
Swedish energy system 1970-1990. What influence should a 
nuclear power phaseout have had on the emissions?. An anal- 
ysis of actual outcome and phaseout alternatives. Bostroem, 
C.Aa.; Grennfelt, P.; Johansson, M.; Loevblad, G. Swedish Envi- 
ronmental Research Inst., Goeteborg (Sweden). Sep 1994. 39p. (in 
Swedish). Order Number DE95707432. Source: OSTI; NTIS; INIS. 

If the Swedish nuclear power plants had been phased out during 
the 1980s according to any of the two alternatives presented in 
1978, the energy sectors emission of sulfur dioxide to air should 
have been four times greater today. For nitrogen oxides and car- 
bon oxides the emission figures should now have been two to 
three times higher than the actual present values. The continued 
operation of nuclear power during 1980-1990 have resulted in a to- 
tal reduction of sulfur dioxide emission of 500.000 tonnes, which 
corresponds to four years of the present total yearly emission in 
Sweden. For nitrogen oxides the difference is 200.000 tonnes and 
for carbon dioxide approximately 150 million tonnes. 17 refs 


33349 (PNL-10149) Possible global environmental impacts 
of solid waste practices. Davis, M.M. (Pacific Northwest Lab., 
Richland, WA (United States)); Holter, G.M.; DeForest, T.J.; Stapp, 
D.C.; Dibari, J.C. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 67p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95000830. Source: OSTI; NTIS; GPO Dep. 

Pollutants resulting from the management of solid waste have 
been shown to affect the air, land, oceans, and waterways. In addi- 
tion, solid wastes have other, more indirect impacts such as 
reduction in feedstocks of natural resources, because useful mate- 
rials are disposed of rather than recycled. The objective of this 
study is to evaluate solid waste management practices that have 
negative implications on the global environment and develop rec- 
ommendations for reducing such impacts. Recommendations 
identifying needed changes are identified that will reduce global im- 
pacts of solid waste practices in the future. The scope of this study 
includes the range of non-hazardous solid wastes produced within 
our society, including municipal solid waste (MSW) and industrial 
solid waste (ISW), as well as industry-specific wastes from activi- 
ties such as construction, demolition, and landclearing. Most solid 
waste management decisions continue to be made and imple- 
mented at very local levels, predominantly with a short-term focus 
to respond to relatively immediate pressures of landfill shortages, 
funding problems, political considerations, and the like. In this rush 
to address immediate local problems, little consideration is being 
given to potential impacts, either short- or long-term, at the national 
or global level resulting from solid waste management practices. 
More and more, the cumulative impacts from local decisions con- 
cerning solid waste management are beginning to manifest 
themselves in broader, longer-term impacts than are being 
addressed by the decision-makers or, at the very least, are pre- 
senting a greater and greater potential for such impacts. 





29 ENERGY PLANNING AND POLICY 


2905 Research, Development, Demonstration, and Commercialization 


33350 (SAND-—94-2272C) A phased approach to coopera- 
tive environmental management R&D projects with Russian 
institutes. Matalucci, R.V. (Sandia National Labs., Albuquerque, 
NM (United States)); Albert, T.E. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409217—1: 1. international environmental technology and 
business action conference, Moscow (Russian Federation), 12-16 
Sep 1994). Order Number DE95000546. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An important aspect of technology exchange between the US 
and the Former Society Union (FSU) countries is the identification 
and implementation of cooperative projects that are mutually bene- 
ficial. The US Department of Energy (DOE) and its national 
laboratories have established a four-phase approach to identify and 
further develop Russian technologies that could contribute to solv- 
ing DOE environmental management problems. Following an initial 
screening and identification of potential technologies, the country- 
to-country interaction is formally initiated in the first phase through 
a small-scale pilot project study. This phase consists of an evalua- 
tion of the specific technology for DOE applications, and provides 
an opportunity for both US and Russian scientists and engineers to 
validate the use of the technology for a specific DOE requirement. 
The successful completion of this phase establishes the basis for 
continuing the technology development into the second phase, 
which includes laboratory testing in Russia. In the third phase, the 
technology is laboratory tested in the US, most likely at those DOE 
national laboratories having the capability and greatest interest in 
the particular technology area. The fourth and final phase consist 
of a commercialization process that establishes a partnership with 
a US business to finalize development of the technology and to 
prepare for implementation within the DOE complex. An example 
of this phased approach is a current high-level waste separation 
cooperative project between the Khlopin Radium Institute and the 
DOE through Sandia National Laboratories (SNL) and Science Ap- 
plications International Corporation (SAIC). This effort has not only 
enhanced separations technology for the DOE, but has also pro- 
vided an example of a working process for future cooperative 
projects. 


33351 (SBI-94-1) A model for environmental and societal 
assessment of bioenergy at the local community level. 
Gustafsson, E.; Frank, K. Swedish Bioenergy Inst., Skara (Swe- 
den). Jun 1994. 58p. (In Swedish). Order Number DE95700312. 
Source: OSTI; NTIS; INIS. 

The aim of this project has been to work out a model describing 
how local communities can evaluate biofuels in their energy plan- 
ning and decisions on fuels-choices. The model supplements the 
economic estimates with i.a. environmental costs. The energy 
sources compared include: oil, grass for methane-fermentation, 
straw, energy forests(Salix), logging wastes, wood, and Canary 
grass. The model is applied to a waste plant (solid fuel/methane in 
combination) at Mullsjoe, Sweden. Costs have been calculated on 
several levels, and an energy cost (per kWh), alt. an investment 
margin for the plant, is deduced at each level. The following effects 
have been quantified and cost evaluated: env. effects in production 
of the fuel, env. effects in transport, env. effects in combustion, 
other effects (employment, landscape effects and emergency re- 
serves). Other effects have only been evaluated in a qualitative 
way. The report contains basic data and suggested data for many 
cases. 36 refs., tabs 


33352 (WHC-SD-WM-DP-070) Sitewide railroad ties volatile 
organic package. Vogel, R.E. Westinghouse Hanford Co., Rich- 
land, WA (United States). 31 Aug 1994. 603p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000996. Source: OSTI; NTIS; 
GPO Dep. 

The initial GC/MS calibration and continuing calibration met all 
protocols. The calibration working standard is made from 9 sepa- 
rate mixes. One of the mixes (Restek semivolatile mix 3) was 
doubled, increasing the calibration concentration curve by a factor 
of two. None of the compounds of interest were affected, and all of 
the forms have been adjusted. All mass spectral tuning require- 
ments were met for all standards and samples. Internal standard 


criteria were met for field blank R5306. Perylene-d12 was out on 
the low side. This sample was reanalyzed and all internal standard 
criteria were met. The R5302rerr was reported instead of R5302re 
(the original run of the re-extract) because R5302re failed its inter- 
nal standard criteria. RSBLKO3rr was reported instead of RSBLKO3 
(the original run of the method blank) because RSBLKO3 failed its 
internal standard criteria. Internal standard criteria for all other 
samples in this package were met. 


33353 (WHC-SP-1107) Emergency preparedness 1995 site 
support plan WBS 6.7.2.3. Faulk, S.M. Westinghouse Hanford 
Co., Richland, WA (United States). Sep 1994. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95000990. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Emergency Preparedness Program provides an emergency 
management system including occurrence notification; develop- 
ment, coordination, and direction of planning, preparedness, and 
readiness assurance for response to emergency events on the 
Hanford Site; and emergency management support to Department 
of Energy, Richland Operations Office (RL). 


2904 Energy Resources 


33354 (DOE/EIA—0035(94/08)) Monthly energy review, 
August 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
29 Aug 1994. 191p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018331. Source: OSTI; NTIS; 
GPO; GPO Dep. 

Energy production during May 1994 totaled 5.6 quadrillion Btu, a 
2.4-percent increase from the level of production during May 1993. 
Coal production increased 13.3 percent, natural gas production 
rose 1.7 percent, and petroleum production decreased 2.5 percent. 
All other forms of energy production combined were down 8.3 
percent from the level of production during May 1993. Energy con- 
sumption during May 1994 totaled 6.6 quadrillion Btu, 3.6 percent 
above the level of consumption during May 1993. Natural gas con- 
sumption increased 8.7 percent, coal consumption rose 4.6 
percent, and petroleum consumption was up 3.6 percent. Con- 
sumption of all other forms of energy combined decreased 5.8 
percent from the level 1 year earlier. Net imports of energy during 
May 1994 totaled 1.5 quadrillion Btu, 14.3 percent above the level 
of net imports 1 year earlier. Net imports of petroleum increased 
8.4 percent, and net imports of natural gas were up 23.2 percent. 
Net exports of coal fell 16.8 percent from the level in May 1993. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 32091, 32245, 32361, 32428, 32876, 
32945, 32960, 32990, 33382, 33390, 33409, 33487, 33490, 33514, 
33949, 33965, 34516, 34999, 35007, 35009 


33355 (DOE/ER-0617) Advanced energy projects FY 1994 
research summaries. USDOE Office of Energy Research, Wash- 
ington, DC (United States). Advanced Energy Projects Div. Sep 
1994. 91p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94019090. Source: OSTI; NTIS; INIS; GPO Dep. 

The Division of Advanced Energy Projects (AEP) provides sup- 
port to explore the feasibility of novel, energy-related concepts that 
evolve from advances in basic research. These concepts are typi- 
cally at an early stage of scientific definition and, therefore, are 
premature for consideration by applied research or technology de- 
velopment programs. The AEP also supports high-risk, exploratory 
concepts that do not readily fit into a program area but could have 
several applications that may span scientific disciplines or technical 
areas. Projects supported by the Division arise from unsolicited 
ideas and concepts submitted by researchers. The portfolio of pro- 
jects is dynamic and reflects the broad role of the Department in 
supporting research and development for improving the Nation’s 
energy outlook. FY 1994 projects include the following topical ar- 
eas: novel materials for energy technology; renewable and 
biodegradable materials; exploring uses of new scientific discover- 
ies; alternate pathways to energy efficiency; alternative energy 
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sources; and innovative approaches to waste treatment and reduc- 
tion. Summaries are given for 66 projects. 


33356 (DOE/ER/75664—2) West Virginia US Department of 
Energy experimental program to stimulate competitive re- 
search: Section 2: Human resource development; Section 3: 
Carbon-based structural materials research cluster; Section 3: 
Data paraliei algorithms for scientific computing. USDOE Mor- 
gantown Energy Technology Center, WV (United States). 2 Feb 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-91ER75664. Order Number DE95000496. 
Source: OSTI; NTIS; GPO Dep. 

This report consists of three separate but related reports. They 
are (1) Human Resource Development, (2) Carbon-based Struc- 
tural Materials Research Cluster, and (3) Data Parallel Algorithms 
for Scientific Computing. To meet the objectives of the Human Re- 
source Development plan, the plan includes K-12 enrichment 
activities, undergraduate research opportunities for students at the 
state’s two Historically Black Colleges and Universities, graduate 
research through cluster assistantships and through a traineeship 
program targeted specifically to minorities, women and the dis- 
abled, and faculty development through participation in research 
clusters. One research cluster is the chemistry and physics of 
carbon-based materials. The objective of this cluster is to develop 
a self-sustaining group of researchers in carbon-based materials 
research within the institutions of higher education in the state of 
West Virginia. The projects will involve analysis of cokes, graphites 
and other carbons in order to understand the properties that pro- 
vide desirable structural characteristics including resistance to 
oxidation, levels of anisotropy and structural characteristics of the 
carbons themselves. In the proposed cluster on parallel algorithms, 
research by four WVU faculty and three state liberal arts college 
faculty are: (1) modeling of self-organized critical systems by cellu- 
lar automata; (2) multiprefix algorithms and fat-free embeddings; 
(8) offline and online partitioning of data computation; and (4) ma- 
nipulating and rendering three dimensional objects. This cluster 
furthers the state Experimental Program to Stimulate Competitive 
Research pian by building on existing strengths at WVU in parallel 
algorithms. 


33357 (DOE/ER/75676-2) Mississippi DOE EPSCoR plan- 
ning grant: Final report. Steele, W.G. Mississippi State Univ., MS 
(United States). Aug 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91ER75676. Order Num- 
ber DE95000894. Source: OSTI; NTIS; GPO Dep. 

The Mississippi DOE EPSCoR planning grant committee identi- 
fied four focus areas for a proposal submitted on March 1, 1993 to 
the DOE: Human Resource Development, Clean Coal for Fluidized 
Bed Coal Combustion, Environmental Restoration and Waste Man- 
agement, and Energy Efficient Heat Transfer Equipment and 
Materials. In the human resources area, efforts were undertaken to 
identify and develop linkages with educational institutions, national 
laboratories, and industries and to identify strategies for attracting 
and involving students in areas leading to technical careers. The 
clean coal project was directed toward beneficiating coals, measur- 
ing efficiencies of the various beneficiation methods, measuring the 
flue gas components both before and after beneficiations, and 
modeling the production of soot and of NO, and SO,. The environ- 
mental restoration project was focused on methods to sample and 
characterize waste dump sites at nuclear processing plants and on 
ways to convert the waste into safe materials. In the energy effi- 
cient heat transfer area, analytical and experimental investigations 
were planned to increase the efficiency of heat exchangers and in- 
sulating materials. 


33358 
formation and Research Program: Quarterly technical 
progress report for period, April 1—June 30, 1994. West Virginia 
Univ., Morgantown, WV (United States). Aug 1994. 669p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC29467. Order Number DE95001325. Source: OSTI; 
NTIS; GPO Dep. 

This progress report summaries current status of Decontamina- 
tion Systems Information and Research Programs. Most of the 
projects are on schedule and most have not varied from their origi- 
nal objectives. The Sensor project has been redirected toward use 


(DOE/MC/29467-3877) Decontamination Systems In- 


of clathrates, but the overall objective of developing a useful spe- 
cific sensor has not changed. The insitu remediation project is now 
fully underway. The soil flotation project was delayed for a short 
time by the inability to produce an appropriate plutonium oxide sur- 
rogate from cerium oxide. The mercuric iodide project could use 
some photoluminescence spectroscopy analysis to find traps in the 
crystal. One of the most interesting accomplishments was work on 
dechlorination. Fenton's reagent was found to dechlorinate PCBs 
to the dichlorobipheyl. Project titles are the following: In situ biore- 
mediation of chlorinated organic solvents; microbial enrichment for 
enhancing in-situ biodegradation of hazardous organic wastes; 
treatment of volatile organic compounds (VOCs) using biofilters; 
drain enhanced soil flushing (DESF) for organic contaminants re- 
moval; chemical destruction of chlorinated organic compounds; 
remediation of hazardous sites with steam reforming; soil decon- 
tamination with a packed flotation column; use of granular 
activated carbon columns for the simultaneous removal of organ- 
ics, heavy metals, radionuclides; monolayer and multilayer 
self-assembled polyion films for gas phase chemical sensors; com- 
pact mercuric iodine detector technology development; evaluation 
of IR and mass spectrometric techniques for on-site monitoring of 
volatile organic compounds; a systemactic data base of the sate of 
hazardous waste clean-up technologies; dust control methods for 
in-situ nuclear and hazardous waste handling; winfield lock and 
dam remedication; socio-economic assessment of alternative envi- 
ronmental restoration technologies; waste management education 
and research consortium (WERC) National environmental design. 


33359 (DOE/NV/10872-T137) Information Science Re- 
search Institute: Quarterly progress report. Nartker, T.A. 
Nevada Univ., Las Vegas, NV (United States). 30 Jun 1994. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE94019237. Source: 
OSTI; NTIS; GPO Dep. 

This is a second quarter 1194 progress report on the UNLV In- 
formation Science Research Institute. Included is symposium 
activity; staff activity; document analysis program; text retrieval pro- 
gram; institute activity; and goals. 


33360 (LA-UR-94-3307) Shaping the library of the future: 
Digital library developments at Los Alamos National Labora- 
tory’s Research Library. Luce, R.E. Los Alamos National Lab., 
NM (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9410141-2: Office of Scientific and Technical Information 
INFOTECH '94, Oak Ridge, TN (United States), 25-26 Oct 1994). 
Order Number DE95001008. Source: OSTI; NTIS; GPO Dep. 

This paper offers an overview of current efforts at the Research 
Library, Los Alamos National Laboratory, (LANL), to develop digital 
library services. Current projects of LANL's Library without Walls 
initiative are described. Although the architecture of digital libraries 
generally is experimental and subject to debate, one principle of 
LANL’s approach to delivering library information is the use of Mo- 
saic as a client for the Research Library’s resources. Several 
projects under development have significant ramifications for deliv- 
ering library services over the Internet. Specific efforts via Mosaic 
include support for preprint databases, providing access to citation 
databases, and access to a digital image database of unclassified 
Los Alamos technical reports. 


33361 (PNL-SA-24188) Life-cycle assessments: Linking 
energy, economics, and the environment: Paper No. 571. 
Shankle, S.A. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-940893— 
10: Summer conference on energy efficiency in buildings, 
Monterey, CA (United States), 29 Aug - 3 sep 1994). Order Num- 
ber DE94018922. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory has been involved in a number 
of life-cycle assessment (LCA) projects that assess the complete 
lifetime energy, economic, and environmental impacts of alternative 
technology options. Life-cycle assessments offer one-stop shop- 
ping answers to the total energy and environmental implications of 
alternative technologies, as well as providing employment and in- 
come consequences. In one recently completed study, the lifetime 
impacts of scenarios involving the production and use of biomass 
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ethanol transportation fuels were assessed. In an ongoing study, 
the lifetime impacts of electric-powered vehicles versus conven- 
tional fuels are being assessed. In a proposed study, the impacts 
of recycled office paper versus office paper from virgin sources 
would be assessed. A LCA proceeds by developing mass and en- 
ergy inventories during all phases of the life-cycle. Special attention 
is given to energy consumption and environmental releases. Eco- 
nomics are incorporated by evaluating the macroeconomic impacts 
of the alternative policies, such as employment, wages, and output. 
Economics can also be incorporated by attempting to place values 
on the damages imposed by the environmental releases associ- 
ated with alternative scenarios. This paper discusses life-cycle 
assessment techniques and their application to building energy is- 
sues. Life-cycle assessments show great promise for analysis of 
buildings energy policy questions. 


33362 (PNL-SA-24369) Building technology transfer meet- 
ings: A collaborative model for transferring DOE research 
results to potential users. Shankle, D.L. (Pacific Northwest Lab.., 
Richland, WA (United States)); Hawkins, D.M.; Love, P.M.; Wilde, 
G.M. Pacific Northwest Lab., Richland, WA (United States). Aug 
1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940893—15: 
Summer conference on energy efficiency in buildings, Monterey, 
CA (United States), 29 Aug - 3 sep 1994). Order Number 
DE94018911. Source: OSTI; NTIS; GPO Dep. 

Transferring the technology and results from U.S. Department of 
Energy (DOE)-sponsored building energy research to potential 
users is a critical part of DOE’s successful research programs. To 
assist in this transfer of information and technologies, the DOE Of- 
fice of Building Technologies (OBT) has established Building 
Technology Transfer Meetings that are held twice each year at one 
of the 10 DOE Regional Support Offices. Meeting participants 
include DOE personnel and representatives from each of the na- 
tional laboratories involved in OBT buildings energy research as 
well as representatives from the DOE Regional Support Offices 
and other agencies involved in the buildings sector. Since 1991, 
OBT has held five meetings: Washington D.C., San Francisco, 
Denver, Oak Ridge, and Seattle. The purpose of these meetings is 
twofold: (1) for DOE to share information about such topics as new 
research results, new technologies, and new ways to collaborate 
with industry and universities to leverage resources; and (2) for the 
participants to use this information within their region to accelerate 
the transfer and deployment of new energy-efficient building tech- 
nologies. The meetings include presentations, demonstrations, and 
tours. The meetings have provided an excellent opportunity for 
staff from the Regional Support Offices to learn about new tech- 
nologies through their interactions with OBT and national laboratory 
program managers. Meeting tours and demonstrations have pro- 
vided beneficial opportunities to get hands-on experience with new 
technologies and to see them in practice. 


33363 (PNL-SA-24443) Transferring new technologies 
within the federal sector: The New Technology Demonstration 
Program. Conover, D.R.; Hunt, D.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940893-8: Summer conference on energy efficiency in 
buildings, Monterey, CA (United States), 29 Aug - 3 sep 1994). Or- 
der Number DE94018714. Source: OSTI; NTIS; GPO Dep. 

The federal sector is the largest consumer of products in the 
United States and annually purchases almost 1.5 quads of energy 
measured at the building site at a cost of almost $10 billion (U.S. 
Department of Energy 1991). A review of design, construction, and 
procurement practices in the federal sector, as well as discussions 
with manufacturers and vendors, indicated that new technologies 
are not utilized in as timely a manner as possible. As a conse- 
quence of this technology transfer lag, the federal sector loses 
valuable energy and environmental benefits that can be derived 
through the application of new technologies. In addition, opportuni- 
ties are lost to reduce federal energy expenditures and spur U.S. 
economic growth through the procurement of such technologies. In 
1990, under the direction of the U.S. Department of Energy (DOE) 
Federal Energy Management Program, the Pacific Northwest Labo- 
ratory began the design of a program to accelerate the introduction 
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of new U.S. technologies into the federal sector. Designated first 
as the Test Bed Demonstration Program and more recently the 
New Technology Demonstration Program, it sought to shorten the 
acceptance period of new technologies within the federal sector. 
By installing and evaluating various new technologies at federal fa- 
cilities, the Program attempts to increase the acceptance of those 
new technologies through the results of “real-world” federal installa- 
tions. Since that time, the Program has conducted new technology 
demonstrations and evaluations, evolved to address the need for 
more timely information transfer, and explored collaborative oppor- 
tunities with other DOE offices and laboratories. This paper 
explains the processes by which a new technology demonstration 
project is implemented and presents a general description of the 
Program results to date. 


33364 (SAND-94-1913) Manufacturing Technology bulletin, 
July 1994. Sandia National Labs., Albuquerque, NM (United 
States). Jul 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94017775. Source: OSTI; NTIS; GPO Dep. 

Inside this issue: (1) Robotic cleaning safer, faster, more reli- 
able; robots taught how to clean in seconds instead of days. (2) 
Microporous insulating films can boost microcircuit performance; 
films display improved dielectric constant, mechanical properties, 
(3) Life-cycle analysis: the big picture; cradle-to-grave environmen- 
tal analysis tailored to the needs of defense manufacturing, (4) 
New simulation tool predicts properties of forged metal; internal 
state variable model improves design, speeds development time. 


33365 (USTUR-0015-94) United States transuranium and 
uranium registries - 25 years of growth, research, and service: 
Annual report, April 1992-September 1993. Kathren, R.L.; Har- 
wick, L.A.; Toohey, R.E.; Russell, J.J.; Filipy, R.E.; Dietert, S.E.; 
Hunacek, M.M.; Hall, C.A. Washington State Univ., Richland, WA 
(United States). [1994]. 159p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-92EH89181. Order Nura- 
ber DE95000597. Source: OSTI; NTIS; INIS; GPO Dep. 

The Registries originated in 1968 as the National Plutonium Reg- 
istry with the name changed to the United States Transuranium 
Registry the following year to reflect a broader concern with the 
heavier actinides as well. Initially, the scientific effort of the USTR 
was directed towards study of the distribution and dose of pluto- 
nium and americium in occupationally exposed persons, and to 
assessment of the effects of exposure to the transuranium ele- 
ments on health. This latter role was reassessed during the 1970’s 
when it was recognized that the biased cohort of the USTR was in- 
appropriate for epidemiologic analysis. In 1978, the administratively 
separate but parallel United States Uranium Registry was created 
to carry out similar work among persons exposed to uranium and 
its decay products. A seven member scientific advisory committee 
provided guidance and scientific oversight. In 1992, the two Reg- 
istries were administratively combined and transferred from the 
purview of a Department of Energy contractor to Washington State 
University under the provisions of a grant. Scientific results for the 
first twenty-five years of the Registries are summarized, including 
the 1985 publication of the analysis of the first whole body donor. 
Current scientific work in progress is summarized along with ad- 
ministrative activities for the period. 
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Refer also to citation(s) 32367, 32388, 32400, 32421, 32443, 
32444, 32456, 32462, 32537, 32538, 32539, 32821, 33168, 33169, 
33171, 33284, 33341, 33346, 33355, 33522, 33523, 33524, 33528, 
34284 


33366 (INIS-mf-13984) Nuclear energy and the public. Kyd, 
D.R. (International Atomic Energy Agency, Vienna (Austria). Div. of 
Public Information). No corporate text available. 1994. 8p. (CONF- 
9406263—: National seminar on nuclear energy in everyday life, 
Cairo (Egypt), 28-29 Jun 1994). Order Number DE95600710. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is the opening speech from a national seminar on the 
uses for nuclear energy in everyday life. The speaker, the public 
information director for the International Atomic Energy Agency 
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(IAEA), stresses the peaceful uses of nuclear energy. He points 
out that used for peaceful purposes, and prudently, nuclear energy 
applications have, tremendous benefits to offer mankind in both the 
industrial world and developing nations. 


33367 (INIS-mf-—13985) Nuclear energy versus other energy 
sources. King, F.K. (international Atomic Energy Agency, Vienna 
(Austria). Safety Assessment Section). No corporate text available. 
1994. 13p. (CONF-9406263-—: National seminar on nuclear energy 
in everyday life, Cairo (Egypt), 28-29 Jun 1994). Order Number 
DE95600694. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with nuclear and other sources of energy as 
they relate to the production of electricity. It first examines the cur- 
rent role of electricity in the world and its means of production and 
how future economic growth, associated with growing populations 
striving for better living conditions, will lead to increased demands 
for new electricity generation. The second part of the paper deals 
with the health and environmental impacts of the major options for 
generating electricity likely to be used to meet this need, and how 
a comparative assessment of these impacts is important to under- 
stand the full implications of electricity generation planning 
decisions. 6 refs, 12 figs. 


33368 (INIS-mf—-13986) Nuclear energy and education in 
the United Kingdom. Ginniff, M.E. No corporate text available. 
1994. 11p. (CONF-9406263-: National seminar on nuclear energy 
in everyday life, Cairo (Egypt), 28-29 Jun 1994). Order Number 
DE95600711. Source: OSTI; NTIS (US Sales Only); INIS. 

The thesis of this paper is that sources of energy for a country 
must be dependable and their use from the production of the basic 
fuel to the disposal of the wastes should be up to standards which 
people can understand and accept. In the United Kingdom, the ed- 
ucational system is the source of basic information on sources of 
energy that are available and which sources are currently being 
developed to supply present and future energy needs. THe author 
provides a synopsis of educational techniques and materials which 
are used to educate the public about nuclear energy production. 


2908 Heat Utilization 
Refer also to citation(s) 33397 
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Refer also to citation(s) 33454 


33369 (DOE/CH/10093—333) What’s new in Federal Energy 
Management: SAVEnergy Program: Program overview: Fed- 
eral Energy Management Program. National Renewable Energy 
Lab., Golden, CO (United States). Sep 1994. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94006934. Source: OSTI; NTIS; 
GPO Dep. 

This provides a brief overview of the Federal Energy Manage- 
ment Program: SAVEnergy program. The program provides direct 
assistance to federal agencies in identifying and implementing en- 
ergy efficiency and water conservation measures. 


33370 (RUB-E-45) Development of synthetically modelled 
municipalities and the typically temporary distribution of en- 
ergy consumption in Nordrhein-Westfalen: 6. Technical report 
to the research project. Gernhardt, D.; Mohr, M.; Skiba, M.; 
Unger, H. Bochum Univ. (Germany). Lehrstuhl fuer Nukleare und 
Neue Energiesysteme. Aug 1993. 162p. (In German). Fo- 
erderkennzeichen IV B3-258 002. Order Number DE95703447. 
Source: OSTI; NTIS (US Sales Only). 

The Sixth Technical Report of the study ‘Analysis of Possibilities 
of Solar Power Supply and its Development in Nordrhein- 
Westfalen’ describes the development of synthetically modelled 
municipalities and the typical temporary distribution of energy con- 
sumption in Nordrhein-Westfalen. (orig.) 


33371 


(RUB-E-60) Possibilities of rational energy use and 
evaluation of solar energy sources on the basis of cost 
aspects in model communities: 8th technical report on the re- 
search project: analysis of possibilities of practical use of 
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solar energy and development perspectives in Nordrhein- 
Westfalen. Skiba, M.; Mohr, M.; Gernhardt, D.; Unger, H. Bochum 
Univ. (Germany). Lehrstuhl fuer Nukleare und Neue Energiesys- 
teme. Feb 1994. 186p. (in German). Project Number RUB IV 
B3-258 002. Order Number DE95703054. Source: OSTI; NTIS (US 
Sales Only). 

The Eighth Technical Report of the study ‘Analysis of Possibili- 
ties of Solar Power Supply and its Development in 
Nordrhein-Westfalen’ describes the potentials of energy saving and 
the expected energy prices of different renewable energy systems 
in four modelied municipalities. The possibilities of energy saving 
are shown in the different consumer groups ‘industry’, ‘private 
households’ and ‘small consumers’ for the areas ‘room heating’, 
‘process heat’ and ‘power and light’ for the modelled municipalities. 
Subsequently a theoretical basis of investment calculation is cre- 
ated to ensure the comparability of renewable energy systems 
among one another just as face to face with conventional applica- 
tions. Specific energy costs are calculated for central and decentral 
solar heating, for the conversion of solid and moist biomass, for 
central and decentral photovoltaic plants and for wind generators. 
Final with the aid of the calculated costs it is shown, which energy 
systems have to be treated with priority under economical aspects 
by the introduction of renewable energy. (orig.) 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 32232, 32325, 32326, 32339, 33314, 
33354, 33385, 33387, 33460 


33372 (DOE/EIA-0226(94/09)) Electric power monthly, 
September 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. Sep 1994. 191p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95000635. 
Source: OSTI; NTIS; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
Data in this report are presented for a wide audience including 
Congress, Federal and State agencies, the electric utility industry, 
and the general public. The EPM is prepared by the Survey Man- 
agement Division; Office of Coal, Nuclear, Electric and Alternate 
Fuels, Energy Information Administration (EIA), Department of En- 
ergy. This publication provides monthly statistics at the US, Census 
division, and State levels for net generation, fossil fuel consumption 
and stocks, quantity and quality of fossil fuels, cost of fossil fuels, 
electricity sales, revenue, and average revenue per kilowatthour of 
electricity sold. Data on net generation, fuel consumption, fuel 
stocks, quantity and cost of fossil fuels are also displayed for the 
North American Electric Reliability Council (NERC) regions. Statis- 
tics by company and plant are published in the EPM on net 
generation by energy source; consumption, stocks, quantity, qual- 
ity, and cost of fossil fuels; and capability of new generating units. 


33373 (IEE-SR-246) Fiscal 1992 energy supply/demand re- 
sults and the short-term prospect.: Report of the committee 
on investigation of the energy supply/demand trend. institute of 
Energy Economics, Tokyo (Japan). Oct 1993. 127p. (In Japanese). 
Order Number DE95706056. Source: OSTI; NTIS; Available from 
The Institute of Energy Economics, Dai 10 Mori Biru, 18-1, Tora- 
nomon 1-chome, Minato-ku, Tokyo,Japan. 

The energy supply/demand trend in fiscal 1992 and the short- 
term prospect are reported by the Institute of Energy Economics. 
The domestic supply of primary energy in fiscal 1992 showed a 
slow growth, 0.8% over the previous year. Main reason is a 2.1% 
decrease in energy consumption in the industrial sector because of 
economic recession. The energy consumption in the residential/ 
commercial and transportation sectors increased 4.0% and 2.3%, 
respectively. Increases over 1991 in supply of fuel oil, electric 
power and town gas are 2.4%, 1.0% and 5.7%, respectively; how- 
ever, those are slower than the preceding year. This is a reflection 
of the effects of the recession as seen in a 15-month consecutive 
reduction from 1991 in the industrial-use large-lot electric utility 
field. The future energy demand trend depends basically on the 





time when industrial activities recover with the economic recovery, 
but an increase of the energy demand is expected to an economic 
growth extent, supported by the continued increase of demand in 
the residential/commercial and transportation sectors where busi- 
ness is not very much affected by the economy. 41 figs., 65 tabs. 


33374 (NEI-SE-162) Energy models in Sweden 1993/94. 
Chalmers Univ. of Technology, Goeteborg (Sweden). Dept. of En- 
ergy Systems Technology. Jan 1994. 127p. (In Swedish). Order 
Number DE95700278. Source: OSTI; NTIS. 

Prepared in cooperation with Profu AB, Goeteborg (SE). 

More than 100 models for energy planning on a local community 
level in Sweden or other Nordic countries, are registered in the re- 
port. The inventory prepared for the IEA-project (Annex 22) Energy 
Efficient Communities, Subtask A - Software tools in energy plan- 
ning has been updated. The models are arranged in two main 
groups: Models of the Technical Energy System; and Models for 
Physical Planning. Most models cover only a part of the energy 
system, e.g. different heating alternatives for a building or the pro- 
duction mix for a district heating system. Only very few models 
cover the entire energy system. Each model is presented on one 
page with a short description, information on computer require- 
ments, users and a contact person. 5 figs., 9 tabs 


33375 (NEI-SE-163) Energy in Sweden 1994. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). Aug 1994. 32p. Order Number DE95707406. 
Source: OSTI; NTIS; Also available from NUTEK, 117 86 Stock- 
holm, Sweden. 

The publication presents statistical data on energy supply and 
consumption in Sweden, together with information on the current 
energy situation, developments in energy use and supply, energy 
prices and environmental effects. The international energy/ 
environmental situation is also treated. 31 figs., 5 tabs 


33376 (NEI-SE—164) Energy in Sweden. Facts and Figures 
1994. Swedish National Board for industrial and Technical Devel- 
opment (NUTEK), Stockholm (Sweden). Aug 1994. 17p. (in 
Swedish, English). Order Number DE95707407. Source: OSTI; 
NTIS; Available from NUTEK, S-117 86 Stockholm, Sweden. 

This supplement contains the figures which the diagrams and 
charts in the main publication are based upon. The statistics for 
1993 that are included here are preliminary, which means that mi- 
nor inconsistencies may occur. All table headings and notes are 
given in both swedish and english. 31 tabs 
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Refer also to citation(s) 32367, 32400, 32770, 33170, 33171, 
33353, 33355, 33369, 33370, 33393, 33399 


33377 (DOE/IG—0358) Inspection of selected travel policy 
and procedures at the Department of Energy’s Lawrence 
Livermore Laboratory. USDOE Office of Inspector General, Wash- 
ington, DC (United States). Sep 1994. 30p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 
The Federal Acquisition Regulation (FAR) describes the allow- 
able costs for transportation, lodging, meals, and_ incidental 
expenses incurred by government contractors, personnel traveling 
on official company business. According to the FAR, state institu- 
tions are allowed to follow their own institutional policy and 
procedures to administer travel costs incurred under Federal 
Government contracts. The Department of Energy's Lawrence Liv- 
ermore National Laboratory (Livermore) is operated by a State 
institution, the University of California (University), under a Depart- 
ment of Energy (Department)-management and operating (M&O) 
contract. According to a Livermore Travel Accounting Office official, 
between October 1, 1989, and July 31, 1993, travel costs incurred 
at Livermore were about $100 million. The purpose of this inspec- 
tion was to review selected travel policies and procedures for 
reimbursing travel expenses at Livermore. The objectives of this in- 
spection were: (1) to determine the appropriate criteria for 
reimbursing Livermore travel expenses involving trips for thirty con- 
secutive days but less than six months; (2) to review whether 
University travel policy and procedures were generally being fol- 
lowed at Livermore; and (3) to evaluate whether the Department's 
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Oakland Operations Office (OAK) officials were carrying out their 
contract management responsibilities for travel practices at Liver- 
more, as required by Federal and Departmental regulations. 


33378 (IEE-SR-249) Present status of the energy taxation 
system and a movement toward introducing environmental 
taxes in major developed countries. 2. Institute of Energy Eco- 
nomics, Tokyo (Japan). 1 Feb 1994. 273p. (in Japanese). Order 
Number DE95706677. Source: OSTI; NTIS; Available from The In- 
stitute of Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 
1-chome, Minato-ku, Tokyo, Japan. 

The paper investigates EC's model type environmental taxes to 
cope with global environmental problems and the response and re- 
cent trend in Western developed countries, and makes an analysis 
on the problems from a viewpoint of CO2 emission control effects. 
According to energy/carbon tax plans made by EC commission, 
targets to be taxed are renewable energy, all the primary energy 
except industrial raw materials, and electric power, and the tax it- 
self is to be included in the consumer price. There is a good 
chance that the tax system will not be introduced unti] 1994 or later 
because of adjustment of burden sharing among EC member na- 
tions, the situation of the tax system introduction in the U.S. and 
Japan, the U.K.’s opposite attitude, etc. Norway, Sweden and Fin- 
land have already introduced the carbon tax, and Switzerland is 
also planning to do. The U.S. gave up the BTU tax and introduces 
the transport fuel tax instead. In any country it does not mean a 
large increase in net tax. With a move seen toward making up for 
shortage of tax revenue on the pretext of the environment protec- 
tion, it is doubtful whether the introduction of the energy taxation is 
effective for CO2 emission control. 98 refs., 24 figs., 28 tabs. 


33379 (KTWE-A-2) Programme for the promotion of 
bioenergy: White paper of the Council of State, Report of back- 
ground studies by the Ministry of Trade and Industry. Ministry 
of Trade and Industry, Helsinki (Finland). Energy Dept. 1994. 53p. 
(In Finnish). Order Number DE95700232. Source: OSTI; NTIS. 

The Finnish Council of State decided on 7 April 1994 upon an 
action programme for the promotion of bioenergy. The target is to 
increase the use of bioenergy by at least one quarter by the year 
2005. The proportion of biofuels in the total energy consumption is 
higher in Finland than in any other industrial state. Wood and peat 
together account for over 17 % of the total energy supply. In 1992, 
the consumption of wood-based fuels in Finland was 3.7 mtoe and 
that of peat 1.4 mtoe. Several cities, towns and manufacturing es- 
tablishments have built power plants that produce both heat and 
electricity from biofuels. Finnish forests, peat bogs and fields, how- 
ever, could yield far more materials suited for energy production 
than they do at present. Due for instance to its privileges in 
taxation, peat has proved a competitive fuel for the combined pro- 
duction of heat and power in Central and Northern Finland. At the 
present stage of technology, wood, on the other hand, is not suffi- 
ciently competitive for most applications. The target set by the 
Council of State involves that the use of bioenergy should be in- 
creased from its present level by some 1.5 mtoe by the year 2005. 
The same goal was already set in the ‘white paper’ on energy policy 
which the Council of State presented to Parliament in the autumn 
of 1993. The report on background studies estimates the potential 
of additional production for biofuels at 7.6 mtoe. Actual opportuni- 
ties for using biofuels are necessarily, however, more limited 


33380 (LA-SUB-94-124) Analysis of recently enacted na- 
tional energy legislation and the Clean Air Act Amendments of 
1990 as related to Decontamination and Decommissioning at 
Federal, State, and private facilities. Los Alamos National Lab., 
NM (United States); Van Ness, Feldman and Curtis, Washington, 
DC (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94019168. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a summary of an analysis of recently enacted na- 
tional energy legislation and the Clean Air Act Amendments of 
1990 as related to Decontamination and Decommissioning (D&D) 
at Federal, State and private facilities. It is submitted pursuant to 
Appendix A of subcontract 9-X62-0785E-1, dated July 27, 1992, 
between the Regents of the University of California and Van Ness, 
Feldman & Curtis. 
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33381 (ORNL/M-3271/R3) Environmental regulatory update 
table, July/August 1994. Houlberg, L.M.; Hawkins, G.T.; Bock, 
R.E.; Salk, M.S. Oak Ridge National Lab., TN (United States). Sep 
1994. 110p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95000633. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated bi-monthly with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


33382 (PNL-SA-24823) Battle energy business report, third 
quarter, FY 1994. Lang, K.S. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1994. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94019188. Source: OSTI; NTIS; GPO Dep. 

In June, the House passed the Interior Appropriations bill, which 
contains some of DOE's budget requests. The Senate approved a 
similar bill during the last week in July. The July 4 issue of Inside 
Energy reports the Senate bill “would provide $743.7 million for en- 
ergy efficiency programs, roughly $53.4 million over the current 
appropriation of $690.4 million. DOE had sought $976.8 million and 
the House voted $824.6.” The two bills will now go into conference 
to resolve their differences. 


33383 (WHC-SP-—1102) Safety and quality management 
and administration Fiscal Year 1995 site support program plan 
WBS 6.7.2.6. Hagan, J.W. Westinghouse Hanford Co., Richland, 
WA (United States). Sep 1994. 187p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95001297. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Emergency, Safety, and Quality Services 
(ESQ) management and Program Integration is to provide leader- 
ship for the ESQ Department, coordinate business management 
activities of the ESQ department, and the programs it supports, as 
well as to plan organize, direct, and control other activities that re- 
quire department-wide coordination. Primary activities include 
providing strategic and business planning and reporting support 
to ESQ management; developing and documenting ESQ 
management systems and procedures; coordinating ESQ’s self- 
assessment and Award Fee self evaluation efforts; coordinating the 
ESQ departments’s communication, total quality, cost savings, and 
productivity efforts; and tracking ESQ commitments and staffing 
data. This program element also provides program direction and 
performance assessment for the ESH&Q division of ICF KH. The 
ESH&Q Division educates ICF KH management and employees to 
protect personnel and the environment; identifies, interprets and in- 
spects to requirements; provides administrative and field support; 
performs final acceptance of construction; assesses effectiveness 
of ICF KH programs and processes, and performs baseline 
ESH&Q assessments. 


33384 (Y/TS—1162/R1) Enhancement and modernization of 
an air permit management system: Is it worth the effort?. Cari- 
ton, W.P. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States)); Humphreys, M.P. Oak Ridge National Lab., TN 
(United States). Jan 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95000608. Source: OSTI; NTIS; GPO Dep. 

The Clean Air Act Amendments of 1990 (CAA-90) was the most 
sweeping change the environmental regulation ever enacted. The 
diversity and magnitude of the areas that were identified in the 
CAA-90 has sent the professionals throughout the industry into a 
frenzy attempting to comprehend how and what is needed to com- 
ply. States have been diligently working to submit State 
Implementation Plan (SIP) to the Environmental Protection Admin- 
istration (EPA) by November 15, 1993. Companies have been 
looking over their state counterpart’s shoulders (and often times sit- 
ting beside them) hoping to gain knowledge of what their state will 
required of them, if their state's proposed SIP is approved by EPA. 
The acquired insight will be incorporated in the company’s evalua- 
tion of their present Air Permit Management System (APMS) to 
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see what enhancement or modernization will be required to meet 
the promulgation of their state's proposed SIP. Martin Marietta 
Energy Systems, Inc., (Energy Systems) manages three large in- 
stallations for the U.S. Department Energy (DOE) in Oak Ridge, 
Tennessee - Oak Ridge Y-12 Plant, Oak Ridge K-25 Site, Oak 
Ridge National Laboratory (ORNL). The Y-12 Plant shares technol- 
ogy with industries throughout the world. This paper shows a 
process used at the Y-12 Plant to determine if the modernization of 
our Air Permit Management System was needed and ultimately 
whether the effort spent making such enhancements would pro- 
duce sufficient results to justify such a project. 


2940 Fossil Fuels 


Refer also to citation(s) 32091, 32155, 32233, 32357, 33372, 
33397, 33399 


33385 (DOE/EIA-0520(94/09)) International petroleum 
statistics report, September 1994. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. Sep 1994. 73p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95000810. 
Source: OSTI; NTIS; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (ECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nual data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
1970 through 1993; OECD stocks from 1973 through 1993; and 
OECD trade from 1983 through 1993. 


33386 (DOE/FE—-0317) Foreign markets for US Clean Coal 
Technologies. USDOE, Washington, DC (United States). 2 May 
1994. 184p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94018421. Source: OSTI; NTIS; GPO 
Dep. 

This report presents an assessment and prioritization of foreign 
markets for clean coal technologies. Many of the target markets for 
CCT are in developing and transitional countries where technical 
and financial resources are constrained. Only those power genera- 
tion technologies that have been widely proven in a commercial 
setting are likely to be considered. The type of clean coal technolo- 
gies with which industry has the most experience in commercial 
power generation applications is Pulverized Coal with Flue Gas 
Desulfurization. Atmospheric Fluidized Bed Combustion and Inte- 
grated Gasification Combined Cycle have been added in recent 
years.Several other technologies are discussed for comparison 
purposes. One widely-used conventional coal technology is pro- 
vided as a benchmark: Pulverized Coal Without Flue Gas on. Two 
power generation technologies fueled by oil and gas are also dis- 
cussed: Combustion Turbines and Combined Cycles. 


33387 (DOE/FE-0318) Natural gas imports and exports: 
Second quarter report, 1994. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of Fuels 
Programs. [1994]. 158p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95001226. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Fuels Programs prepares quarterly reports summa- 
rizing the data provided by companies authorized to import or 
export natural gas. Companies are required, as a condition of their 
authorizations, to file quarterly reports with the OFP. This report is 
for the second quarter of 1994 (April-June). Attachment A shows 
the percentage of takes to maximum firm contract levels and the 
weighted average per unit price for each of the long-term importers 





during the five most recent reporting quarters. Attachment B shows 
volumes and prices of gas purchased by long-term importers and 
exporters during the past 12 months. Attachment C shows volume 
and price information pertaining to gas imported on a short-term or 
spot market basis. Attachment D shows the gas exported on a 
short-term or spot market basis to Canada and Mexico. 


33388 (ETDE/DE-mf-—95703485) Steag. Annual report 1992. 
STEAG AG, Essen (Germany). 1993. 76p. (In German). Order 
Number DE95703485. Source: OSTI; NTIS (US Sales Only). 

The tasks and activities of this big German interconnected power 
company are reviewed. The 1992 annual report contains a multi- 
tude of financial data (balance sheet, profit-and-loss account, etc.). 
(UA) 


33389 (INIS-BR-3402) Preliminary evaluation of supply de- 
centralization of fuels. Trindade, C.O.C. da. Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Mar 1990. 152p. (in Portuguese). Order 
Number DE95600764. Source: OSTI; NTIS (US Sales Only); INIS. 

Energy policy in Brazil has been made in a centralized way. The 
total transportation costs for liquid fuel were calculated the local 
production of an alternative fuel was examined. It was concluded 
that locally produced alcohol, although is not competitive with 
diesel, can substitute, at this moment, the alcohol imported from 
other regions and approaches competitiveness with gasoline. (au- 
thor). 


33390 (PETC—95000411) PETC review: A global role for 


energy: Issue 10, Summer 1994. Rhee, K.H.; Friedman, S.; East- 
man, M.L.; Finseth, D.H.; Ruth, L.A.; Reiss, J. (eds.). USDOE 
Pittsburgh Energy Technology Center, PA (United States). Sum 
1994. 52p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95000411. Source: OSTI; NTIS; GPO Dep. 

This issue contains five feature articles. ‘Build It and They Will 
Come’ describes the international reputation of the Pittsburgh En- 


ergy Technology Center which prompts professionals from around 
the world to come to PETC for training, technical expertise, and 
collaboration on research projects. ‘PETC’s Overseas Activities’ re- 
views international projects with which PETC staff have helped. 
The most prestigious of all conferences dedicated solely to the 
timely international exchange of basic scientific information on coal 
is described in ‘The 7th International Conference on Coal Science’. 
‘What is Coal?’ attempts to present a true picture of the nature and 
complexity of coal. ‘NOx Reduction by SCR/SNCR’ reviews tech- 
nologies which may be required to meet new NOx compliance 
standards. 


2960 Electric Power 
Refer also to citation(s) 32948, 33354, 33372, 33388, 33405, 33506 


33391 (CONF-940893—4) Regulatory and tax treatment of 
electric resources. Hadley, S.; Hirst, E. Oak Ridge National Lab., 
TN (United States). [1994]. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Summer conference on energy efficiency in buildings; Monterey, 
CA (United States); 29 Aug - 3 sep 1994. Order Number 
DE94017896. Source: OSTI; NTIS; GPO Dep. 

Integrated resource Planning (IRP) focuses on providing 
customer energy-service needs at the lowest cost. This paper ad- 
dresses the flip side of IRP, how shareholders -are when utilities 
build power plants with different capital and operating costs, buy 
power from others, or run demand-side -management (DSM) pro- 
grams. in general, shareholder earnings are related to the capital 
cost of the project. However, the risk of a disallowance, delay in 
the rate case, or retail-price competition all change that conclusion. 
DSM programs, in spite of their capital-intensive nature, are espe- 
cially harmful to shareholders for utilities that do not have a 
lost-revenue adjustment mechanism or that face price competition 
from other suppliers. 


33392 (CONF-941218-1) Data and projections on US 
electric-utility DSM programs: 1989-1997. Hirst, E. Oak Ridge 
National Lab., TN (United States). Dec 1994. 9p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From World energy engineering congress; Atlanta, 
GA (United States); 7-9 Dec 1994. Order Number DE94018116. 
Source: OSTI; NTIS; GPO Dep. 

All US electric utilities are required to report to the Energy 
Information Administration (EIA) data on their demand-side man- 
agement (DSM) programs. These data provide a comprehensive 
view of utility DSM-program costs and effects (energy savings and 
load reductions) for 1989, 1990, 1991, and 1992 as well as projec- 
tions for 1993 and 1997. For 1992, US utility DSM programs cost 
almost $2.4 billion, saved 31,800 GWh, and cut potential peak de- 
mand by 32,900 MW. Normalized by retail revenues, sales, and 
peak demand, utilities spent 1.3% of their revenues to achieve en- 
ergy and demand reductions of 1.2 and 6.0%, respectively. 


33393 (CRIE-Y-92016) Rebate programs.: Review of de- 
mand side management programs in US. Watanabe, N. (Central 
Research Institute of Electric Power Industry, Tokyo (Japan)). Insti- 
tute of Energy Economics, Tokyo (Japan). May 1993. 36p. (in 
Japanese). Order Number DE95706081. Source: OSTI; NTIS; 
Available from Central Research Inst. of Electric Power Industry, 1- 
6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

With an objective to respond to energy saving requirements from 
the tightening power demand and supply situation and global 
environmental problems, this paper introduces demand side man- 
agement (DSM) implemented in the U.S.A. The DSM adopts 
rebate programs to lead users to more preferable power use pat- 
terns. Boston Edison Corporation, for example, pays rebates of 
20% for heat insulation reinforcing expenses, $35 for an 
improvement in heat pumps, $50 for installing an high-efficiency re- 
frigerator, and on discount sales of fluorescence lamps. However, 
this system creates a snap-back effect that customers who have 
installed more efficient apparatuses as a result of application of the 
DSM may increase power demand, contrary to the original pur- 
pose. There is also a problem of free riders that customers who 
could purchase more efficient apparatuses on their own initiatives 
would end up in receiving rebates. Japan is regarded to have less 
room for energy conservation because it has achieved much higher 
energy efficiencies than in the U.S.A., but heat insulation reinforc- 
ing and air conditioning facilities are regarded as promising areas 
for DSM. 24 refs., 1 fig., 6 tabs. 


33394 (DOE/EIA-0531(92)) Electric trade in the United 
States 1992. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. Sep 1994. 373p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94019002. Source: 
OSTI; NTIS; GPO; INIS; GPO Dep. 

This publication, Electric Trade in the US 1992 (ELECTRA), is 
the fourth in a series of reports on wholesale power transactions 
prepared by the Electric Data Systems Branch, Survey Manage- 
ment Division, Office of Coal, Nuclear, Electric and Alternate Fuels, 
Energy Information Administration (EIA). The electric trade data are 
published biennially. The first report presented 1986 data, and this 
report provides information on the electric power industry during 
1992. The electric trade data collected and presented in this report 
furnish important information on the wholesale structure found 
within the US electric power industry. The patterns of interutility 
trade in the report support analyses of wholesale power transac- 
tions and provide input for a broader understanding of bulk power 
market issues that define the emerging national electric energy 
policies. The report includes information on the quantity of power 
purchased, sold, exchanged, and wheeled; the geographical loca- 
tions of transactions and ownership classes involved; and the 
revenues and costs. Information on the physical transmission sys- 
tem are being included for the first time in this publication. 
Transmission data covering investor-owned electric utilities were 
shifted from the Financial Statistics of Selected Investor-Owned 
Electric Utilities to the ELECTRA publication. Some of the promi- 
nent features of this year’s report include information and data not 
published before on transmission lines for publicly owned utilities 
and transmission lines added during 1992 by investor-owned elec- 
tric utilities. 


33395 (DOE/METC/C—94/7136) The role of advanced tech- 
nology in the future of the power generation industry. Bechtel, 
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T.F. USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9406131-30: Coal-fired power systems: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 21-23 Jun 1994). Order Number DE95000576. 
Source: OSTI; NTIS; GPO Dep. 

This presentation reviews the directions that technology has 
given the power generation industry in the past and how advanced 
technology will be the key for the future of the industry. The topics 
of the presentation include how the industry's history has defined 
its culture, how today’s economic and regulatory climate has con- 
strained its strategy, and how certain technology options might give 
some of the players an unfair advantage. 


33396 (ETDE/DE-mf-95702630) STEAG - 1993 annual re- 
port. STEAG AG, Essen (Germany). 1994. 60p. (In German). 
Order Number DES95702630. Source: OSTI; NTIS (US Sales Only). 
The tasks and activities of this major German electric utility are 
described. The annual report for 1993 comprises a multitude of fi- 
nancial data (balance sheet, profit-and-loss account, etc.). (UA) 


33397 (ETDE/DE-mf-95702632) Energie-Versorgung 
Schwaben AG - 1993 annual report. Energie-Versorgung 
Schwaben AG, Stuttgart (Germany). 1994. 55p. (In German). Order 
Number DE95702632. Source: OSTI; NTIS (US Sales Only). 

The tasks and activities of this German utility for electric power, 
gas, and district heat supply are reviewed. The 1993 annual report 
comprises a multitude of financial data (balance sheet, profit-and- 
loss account, etc.). (UA) 


33398 (ETDE/DE-mf—95703029) Changing marketing condi- 
tions for German energy suppliers. Kuhnt, D. (RWE Energie AG, 
Essen (Germany)). RWE Energie AG, Essen (Germany). 1994. 
23p. (In German). Order Number DE95703029. Source: OSTI; 
NTIS (US Sales Only). 

Revised version of a conference paper, presented at the 14th 
workshop ‘energie’ of RWE Energie, from 14-17 Mar 1994. 

This popular publication reports on the current marketing 
conditions for electric power and the projected changes in the or- 
ganisation of electricity supply in Germany. (UA) 


33399 (ETDE/DE-mf-95703055) ARE. Regional energy sup- 
plies - progress report 1992/93. Arbeitsgemeinschaft Regionaler 
Energieversorgungs-Unternehmen (ARE) e.V., Hannover (Ger- 
many). Apr 1994. 265p. (In German). Order Number DE95703055. 
Source: OSTI; NTIS (US Sales Only). 

The ARE working group supports the targets of regional energy 
supply placing emphasis on the representation of the members’ 
common interests towards other energy supply groups, towards the 
authorities, the legislature, towards the consumer associations, and 
others. ARE protects the general interests of the utilities and the re- 
maining supply associations and advises member companies and 
the public on the particularities and on the scope of regional en- 
ergy supply. This progress report outlines the essential aspects of 
regional energy supply within national trade and industry. A survey 
informs about ARA activities since the annual meeting in 1992. The 
organization of the ARE working group is documented. (orig./UA) 


33400 (NREL/TP-462-5337) The state of energy storage in 
electric utility systems and its effect on renewable energy re- 
sources. Rau, N.S. National Renewable Energy Lab., Golden, CO 
(United States). Aug 1994. 55p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94006947. Source: OSTI; NTIS; GPO Dep. 

This report describes the state of the art of electric energy stor- 
age technologies and discusses how adding intermittent renewable 
energy technologies (IRETs) to a utility network affects the benefits 
from storage dispatch. Load leveling was the mode of storage dis- 
patch examined in the study. However, the report recommended 
that other modes be examined in the future for kilowatt and 
kilowatt-hour optimization of storage. The motivation to install stor- 
age with IRET generation can arise from two considerations: 
reliability and enhancement of the value of energy. Because 
adding storage increases cost, reliability-related storage is attrac- 
tive only if the accruing benefits exceed the cost of storage 
installation. The study revealed that the operation of storage 
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should not be guided by the output of the IRET but rather by sys- 
tem marginal costs. Consequently, in planning studies to quantify 
benefits, storage should not be considered as an entity belonging 
to the system and not as a component of IRETS. The study also 
indicted that because the infusion of IRET energy tends to reduce 
system marginal cost, the benefits from load leveling (value of en- 
ergy) would be reduced. However, if a system has storage, 
particularly if the storage is underutilized, its dispatch can be reori- 
ented to enhance the benefits of IRET integration. 


33401 (NREL/TP-463-6154) A fuel cycle assessment guide 
for utility and state energy planners. National Renewable En- 
ergy Lab., Golden, CO (United States); BCS, Inc., Columbia, MD 
(United States). Jul 1994. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94000278. Source: OSTI; NTIS; GPO Dep. 

This guide, one in a series of documents designed to help as- 
sess fuel cycles, is a framework for setting parameters, collecting 
data, and analyzing fuel cycles for supply-side and demand-side 
management. It provides an automated tool for entering compara- 
tive fuel cycle data that are meaningful to state and utility integrated 
resource planning, collaborative, and regional energy planning 
activities. It outlines an extensive range of energy technology char- 
acteristics and environmental, social, and economic considerations 
within each stage of a fuel cycle. The guide permits users to focus 
on specific stages or effects that are relevant to the technology be- 
ing evaluated and that meet the user's planning requirements. 


33402 (ORNL/CON-392) Costs and effects of electric-utility 
DSM programs: 1989-1997. Hirst, E. Oak Ridge National Lab., 
TN (United States). Jun 1994. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94015938. Source: OSTI; NTIS; GPO Dep. 

All US electric utilities are required to report to the Energy Infor- 
mation Administration data on their demand-side management 
(DSM) programs. These data provide a comprehensive view of 
utility DSM-program costs and effects (energy savings and load re- 
ductions) for 1989, 1990, 1991, and 1992 as well as projections for 
1993 and 1997. 


33403 (ORNL/CON-397) Analysis of successful demaind- 
side management at publicly owned utilities. Flanigan, T. 
(Results Center, Aspen, CO (United States)); Hadley, S. Oak 
Ridge National Lab., TN (United States). Aug 1994. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94019296. Source: OSTI; 
NTIS; GPO Dep. 

The primary purpose of this report is to present an analysis of 
case studies of publicly owned utilities that have”made cost effec- 
tive investments in demand-side management (DSM) and which 
have had marked success to date. Through this analysis we hope 
to determine some of the factors that have contributed to their suc- 
cess in order to help identify other utilities which may be strong 
candidates for future DSM program development. While many 
investor-owned utilities have not yet implemented DSM programs 
and thus also have the occasion to exploit this resource option, 
public power utilities appear to have an exceptional opportunity 
based on their charters. Publicly owned utilities can focus first and 
foremost on their customers, who are in fact their owners. This 
clear link between utility benefit and customer benefit presents itself 
as an opportunity for publicly owned utilities. To carry out the scope 
of this project, IRT Environment staff first sought to identify publicly 
owned utilities that have had success with DSM. To that end, IRT 
Environment conferred with staff at Oak Ridge National Laboratory 
and at the American Public Power Association, and conducted a 
limited number of telephone calls to leading public power officials 
seeking “clear winner” programs. Rather than a scientific exercise 
with specific selection criteria, final selection was instead based on 
utilities’ reputations with demand-side management. From a list of 
two dozen utilities, five utilities were chosen. IRT Environment then 
visited each utility for two days during the fall and winter of 
1993-1994. At each utility carefully planned visits resulted in com- 
prehensive meetings with DSM program staff, including planners, 
implementers, evaluators, and senior management. Field visits 
were conducted in each city as well, providing an important com- 
plement to extensive meetings at the utilities’ headquarters. 





33404 (SEI-EED-35) Electrification of low-income house- 
holds. Phase Il. The use of low cost approaches. Hibajene, 
S.H. (Dept. of Energy (Zambia)); Kaweme, S.; Ellegaard, A. (ed.). 
Stockholm Environment Inst. (Sweden). 1994. 18p. Order Number 
DE95700275. Source: OSTI; NTIS. 

Published in collaboration with SIDA. 

The aims of this study are to further elaborate the recommenda- 
tions which were advanced for the acceleration of the electrification 
of low-income urban households, to study mechanisms for their im- 
plementation and to prepare a plan for a pilot project. The study 
provides technical descriptions of a roof-to-roof method of connec- 
tion and low cost approaches to home wiring. The costs of these 
methods of power provision are also provided and an assessment 
is made of the financial implications. The results indicate that the 
recommended low cost approaches hold promise for the electrifica- 
tion of households. Involvement of private companies in 
electrification would bring about many benefits. It would help clear 
a backlog of around 15 000 paid-up unelectrified households, cre- 
ate some competition in the industry and provide a more efficient 
service. Undertaking power distribution would not be a new thing 
for most of the private electrical contractors as they already have 
some experience in this field, having carried out similar work for 
ZESCO. What is required is a clear policy that liberalizes this busi- 
ness for private company participation. The low cost electrification 
methods discussed in this report would best be implemented if 
households are provided with power through group schemes. Fi- 
nally it is recommended that a pilot project involving two schemes 
in different areas of Lusaka ought to be undertaken in order to test 
these low cost approaches. The test schemes should involve about 
100 households in each area, the total cost of which would be in 
the region of K40 million. 4 figs., 8 tabs 


2980 Consumption and Utilization 
Refer also to citation(s) 32230, 33372, 33426, 33436, 33459 


2990 Unconventional Sources and Power Genera- 
tion 


33405 (JOY/MT-TIED—15-Vol.1) Perspectives of renewable 
energy resources utilization in Karelian fuel-energy balance. 
Pelkonen, P.; Sidorenko, G. (eds.). Joensuu Univ. (Finland). Fac- 
ulty of Forestry. 1993. 102p. (CONF-9304262-Vol.1: Perspectives 
of renewable energy resources in Karelian fuel-energy balance ist 
international seminar, Petrozavodsk (Russian Federation), 4-7 Apr 
1993). Order Number DE95700214. Source: OSTI; NTIS. 

This volume contains 11 papers presented at First International 
Seminar dealing with application of renewable source of energy in 
Karelian fuel-energy balance, held at the Karelian Research Centre, 
Russian Academy of Sciences on the 4.-7. April, 1993. The topics 
of the presentations were: On the way ecologically pure energetics; 
Basic characteristics of energy renewed resources and prospects 
of their utilization in fuel and energetical balance of Russia; Space- 
time distribution and integral estimates of renewable energy 
sources of Karelia; Conception of ecological safety in the use of 
unconventional energy sources; On the role of renewable energy 
sources in fuel-energy balance of Karelia; Economic problems of 
restorable sources of energy (regional aspects); Methodical, infor- 
mation support and software for investigation of prospects of SHP’s 
development in Russian regions; Combined small hydro-biogas 
power plant; Main points of smallstreams mastering conception and 
principals of equipment design for small hydro power plants; Practi- 
cal mastering of small hydropotential of Karelia and Power supply 
system of the Valaamo island based on renewable energies. 


33406 (NREL/TP-463-6504) Renewable energy and its 
potential for carbon emissions reductions in developing coun- 
tries: Methodology for technology evaluation: Case study 
application to Mexico. Corbus, D.; Martinez, M.; Rodriguez, L.; 
Mark, J. National Renewable Energy Lab., Golden, CO (United 
States). Aug 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. Order Number 
DE94011870. Source: OSTI; NTIS; GPO Dep. 
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Many projects have been proposed to promote and demonstrate 
renewable energy technologies (RETs) in developing countries on 
the basis of their potential to reduce carbon emissions. However, 
no uniform methodology has been developed for evaluating RETs 
in terms of their future carbon emissions reduction potential. This 
study outlines a methodology for identifying RETs that have the 
potential for achieving large carbon emissions reductions in the fu- 
ture, while also meeting key criteria for commercialization and 
acceptability in developing countries. In addition, this study evalu- 
ates the connection between technology identification and the 
selection of projects that are designed to demonstrate technologies 
with a propensity for carbon emission reductions (e.g., Global Envi- 
ronmental Facility projects). Although this report applies the 
methodology to Mexico in a case study format, the methodology is 
broad based and could be applied to any developing country, as 
well as to other technologies. The methodology used in this report 
is composed of four steps: technology screening, technology iden- 
tification, technology deployment scenarios, and estimates of 
carbon emissions reductions. The four technologies with the high- 
est ranking in the technology identification process for the on-grid 
category were geothermal, biomass cogeneration, wind, and micro- 
/mini-hydro. Compressed natural gas (CNG) was the alternative 
that received the highest ranking for the transportation category. 


33407 (RUB-E-39) Classification of towns and communi- 
ties in Nordrhein-Westtalen on the basis of energy structure 
aspects: 5th technical report of the research project. 
Gernhardt, D.; Mohr, M.; Skiba, M.; Unger, H. Bochum Univ. (Ger- 
many). Lehrstuhl fuer Nukleare und Neue Energiesysteme. Mar 
1993. 176p. (In German). Foerderkennzeichen IV B3-258 002. Or- 
der Number DE95703446. Source: OSTI; NTIS (US Sales Only). 

The Fifth Technical Report of the study ‘Analysis of Possibilities 
of Solar Power Supply and its Development in Nordrhein- 
Westfalen’ describes the classification in categories of the district 
towns and municipalities in Nordrhein-Westfalen under the aspects 
of energy and structure. The structures of power supply in the dis- 
trict towns and municipalities are described. In addition the chosen 
local data for the communities are discussed. These data build the 
base for the classification by the cluster analyses considering dif- 
ferent classes of power supply. These different classes reflect the 
power supply in the district towns and municipalities of their own 
resp. from outside. Altogether seven different groups of communi- 
ties are considered for further analysis in regard of power supply 
concepts. (orig./HW) 
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Refer also to citation(s) 33148, 33157, 33162, 34764 


33408 (Y/DV-1321) The metallurgical integrity of the frit 
vent assembly diffusion bond. Ulrich, G.B. (Oak Ridge Y-12 
Plant, TN (United States). Process Metallurgy Dept.). Oak Ridge Y- 
12 Plant, TN (United States). Jun 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840S21400. Order Number DE95000610. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Iridium alloy clad vent sets (CVSs) are now being made by En- 
ergy Systems at the Oak Ridge Y-12 Plant. These CVSs are being 
made for the US Department of Energy's (NE-53) General Purpose 
Heat Source- Radioisotope Thermoelectric Generator (GPHS-RTG) 
program, which is to supply electrical power for the National Aero- 
nautics and Space Administration's Cassini mission to Saturn. A 
GPHS-RTG has 72 CVSs. Each CVS encapsulates one ®PuO. 
fuel pellet. The helium gas produced from the alpha decay of the 
238Pu is vented through a nominal 0.45-mm-diam hole in the vent 
cup of each CVS. A frit vent assembly that is electron beam 
welded over the vent hole allows helium gas to escape but pre- 
vents plutonia fines from exiting. The metallurgical integrity of frit 
vent assemblies produced by Martin Marietta Energy Systems, Inc. 
(Energy Systems) were compared with those produced earlier by 
EG&G-Mound Applied Technology, Inc. (EG&G-MAT). Scanning 
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electron microscope (SEM) photographs were taken (at magnifica- 
tions of from 126X to 1,000X) of the starting frit vent powder and 
the diffusion-bonded powder in finished frit vent assemblies pro- 
duced by Energy Systems and EG&G-MAT. Frit vent assemblies 
also were metallographically prepared and visually examined/ 
photographed at magnifications of from 50X to 1,000X. The SEM 
and metallographic examinations of the particle-to-particle and 
particle-to-foil component diffusion bonds indicated that the Energy 
Systems-produced and EG&G-MAT-produced frit vent assemblies 
have comparable metallurgical integrity. Statistical analysis of the 
Energy Systems production data shows that the frit vent manufac- 
turing yield is 91%. 


3004 Thermionic Converters 
Refer also to citation(s) 33144, 33147, 33149 


3005 Fuel Cells 


33409 (DOE/CE/50343—1) Multi-fuel reformers for fuel cells 
used in transportation: Assessment of hydrogen storage 
technologies: Phase 1, Final report. Little (Arthur D.), Inc., Cam- 
bridge, MA (United States); Argonne National Lab., IL (United 
States). Mar 1994. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-92CE50343 ; W-31109-ENG- 
38. Order Number DE94017655. Source: OSTI; NTIS; GPO Dep. 

This report documents a portion of the work performed Multi-fuel 
Reformers for Fuel Celis Used in Transportation. One objective for 
development is to develop advanced fuel processing systems to re- 
form methanol, ethanol, natural gas, and other hydrocarbons into 
hydrogen for use in transportation fuel cell systems, while a sec- 
ond objective is to develop better systems for on-board hydrogen 
storage. This report examines techniques and technology available 
for storage of pure hydrogen on board a vehicle as pure hydrogen 
of hydrides. The report focuses separately on near- and far-term 
technologies, with particular emphasis on the former. Development 
of lighter, more compact near-term storage systems is recom- 
mended to enhance competitiveness and simplify fuel cell design. 
The far-term storage technologies require substantial applied re- 
search in order to become serious contenders. 


33410 (DOE/MC/26006-3731) Monolithic solid oxide fuel 
cell technology advancement for coal-based power genera- 
tion: Annual report, October 1991-September 1992. 
Allied-Signal Aerospace Co., Torrance, CA (United States). May 
1993. 129p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26006. Order Number 
DE94004114. Source: OSTI; NTIS; GPO Dep. 

The program is being conducted by a team consisting of Al- 
liedSignal Aerospace Systems & Equipment (ASE) (formerly 
AiResearch Los Angeles Division) and Argonne National Labora- 
tory (ANL). The objective of the program is to advance materials 
and fabrication methodologies to develop a monolithic solid oxide 
fuel cell (MSOFC) system capable of meeting performance, life, 
and cost goals for coal-based power generation. The program fo- 
cuses on materials research and development, fabrication process 
development, cell/stack performance testing and characterization, 
cost and system analysis, and quality development. 


33411 (DOE/METC/C—94/7134) The U.S. molten carbonate 
fuel-cell development and commercialization effort. Williams, 
M.C.; Parsons, E.L. Jr.; Mayfield, M.J. USDOE Morgantown En- 
ergy Technology Center, WV (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
940812-22: 29. intersociety energy conversion engineering 
conference, Monterey, CA (United States), 7-12 Aug 1994). Order 
Number DE94019096. Source: OSTI; NTIS; GPO Dep. 

The authors discuss the status of molten carbonate fuel-cell 
(MCFC) development in the U.S., including the role of the U.S. De- 
partment of Energy (DOE) in commercializing MCFC power-plant 
products for use by gas utility and electric power industries. They 
describe major fundamental stack research issues, as well as MCF 
power-plant network and system issues, that need to be resolved 
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before MCFC technology can be commercialized. A significant ini- 
tiative in MCFC research is the spatial configuration of MCFC 
stacks into networks in a fuel-cell power plant. 


33412 (IVA-R-408) Proceedings from the symposium on 
Fuel Cells for Traction Applications. Royal Swedish Academy of 
Engineering Sciences, Stockholm (Sweden). 1994. 195p. (in 
English, Swedish). (CONF-9402108—: Fuel Cells for Traction Appli- 
cations, Stockholm (Sweden), 8 Feb 1994). Order Number 
DE95707433. Source: OSTI; NTIS. 

The Royal Swedish Academy of Engineering Sciences (IVA) on 
February 8, 1994, convened a symposium on the theme Fuel Cells 
for Traction Applications. The symposium presented the current po- 
sition of knowledge in Europe and North America as seen by 
specialists in fuel cells and in related aspects of technical develop- 
ment of importance to future use for traction purposes. Speakers 
represented the United States (fuel cell basics, ongoing US 
programs), Sweden (requirements on the part of vehicle manufac- 
turers), Denmark (fuel processing), Germany (systems technology), 
Italy (system integration in a bus concept). By means of a video 
tape, a real case in Canada (a fuel cell bus), was presented. A 
discussion on the future potential of fuel cells for traction as com- 
pared to internal combustion and electric vehicles concluded the 
program, taking account of environmental, technological, and in- 
dustrial aspects. Separate abstracts have been prepared for five of 
the six technical papers presented. 


33413 (IVA-R-408, pp. 13-60) Fuel cells for traction appli- 
cations - An overview. Appleby, A.J. (Center for Electrochemical 
systems and hydrogen research, Texas A and M Univ., College 
Station, TX (United States)). Royal Swedish Academy of Engineer- 
ing Sciences, Stockholm (Sweden). 1994. (CONF-9402108-: Fuel 
Cells for Traction Applications, Stockholm (Sweden), 8 Feb 1994). 
In Proceedings from the symposium Fuel Cells for Traction Appli- 
cations. 195p. Order Number DE95707433. Source: OSTI; NTIS. 

This lecture gives an overview of the present state of the art 
concerning fuel cells for vehicles, and also illuminates ongoing re- 
search in the US. 33 figs. 


33414 (IVA-R-408, pp. 61-89) Fuel cell requirements on the 
part of the vehicle manufacturers. Rosengren, L.G. (AB Volvo 
(Sweden). Technological Development). Royal Swedish Academy 
of Engineering Sciences, Stockholm (Sweden). 1994. (CONF- 
9402108-: Fuel Cells for Traction Applications, Stockholm 
(Sweden), 8 Feb 1994). In Proceedings from the symposium Fuel 
Cells for Traction Applications. 195p. Order Number DE95707433. 
Source: OSTI; NTIS. 

This article describes the benefits of the fuel cell technology from 
the automotive industry point of view. The challenge is to develop 
cleaner and more energy efficient vehicles in order to meet the 
need for further reduction of toxic emissions and CO2. 20 figs, 3 
tabs, 


33415 (IVA-R-408, pp. 90-123) Fuel processing for mobile 
fuel cell applications. Hansen, J.B. (Haldor Topsoee A/S, Lyngby 
(Denmark)); Aasberg-Petersen, K.; Hoehlein, B. Royal Swedish 
Academy of Engineering Sciences, Stockholm (Sweden). 1994. 
(CONF-9402108—: Fuel Cells for Traction Applications, Stockholm 
(Sweden), 8 Feb 1994). In Proceedings from the symposium Fuel 
Cells for Traction Applications. 195p. Order Number DE95707433. 
Source: OSTI; NTIS. 

Methods for production of hydrogen from various fuels, mainly 
hydrocarbons and methanol, centrally as well as on-board, will be 
discussed. Selection of the appropriate operating conditions and 
catalysts will be described and illustrated through experimental re- 
sults. The need for purification of raw fuels and hydrogen 
containing fuel cell feeds are examined and the economics of hy- 
drogen production is addressed. The efficiency of the total energy 
conversion chains is considered. 28 refs, 18 figs, 7 tabs 


33416 (IVA-R-408, pp. 124-138) PEM fuel cells for traction: 
System technology aspects and potential benefits. Kircher, R. 
(Siemens AG, Corp. Research and Development, Innovation Cen- 
ter Energy, Erlangen (Germany)); Birkle, S.; Noelscher, C.; Voigt, 
H. Royal Swedish Academy of Engineering Sciences, Stockholm 





(Sweden). 1994. (CONF-9402108-: Fuel Cells for Traction Applica- 
tions, Stockholm (Sweden), 8 Feb 1994). In Proceedings from the 
symposium Fuel Cells for Traction Applications. 195p. Order Num- 
ber DE95707433. Source: OSTI; NTIS. 

A novel PEM fuel cell concept developed during the last two 
years at Siemens promises to be a pacemaker of this technology 
for traction applications. This fuel cell concept fulfills the technical 
requirements of the car manufacturers concerning power character- 
istics, mass and volume, and even meets the ambitious aims for 
cost reduction in a future large scale production. The necessary in- 
novative steps are defined and seem technologically feasible in the 
medium term. The drive system with this PEM fuel cell as power 
source is shown schematically for the fuels hydrogen and 
methanol. This visionary contribution considers fuel cell powered 
electric vehicles playing a major role in improving the effects vehi- 
cles have on the environment in the 21st century. Although the 
choice of the fuel has not yet been decided, among the fuels con- 
sidered hare for PEM fuel cells methanol could find the highest 
acceptance. Possible reasons could be: Flammability comparable 
or lower to that of gasoline, and the burning of methanol can be 
controlled more easily than gasoline; Risk of explosion extremely 
low; By proper handling, no risk to health; No risk of cancer; Bio- 
degradability (no danger to the environment). 6 refs, 18 figs, 1 tab 


33417 (NUTEK-NYEL-94-2) Molten carbonate fuel cells. 
Bergman, B. (Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Materials Science Technology). Swedish National Board for Indus- 
trial and Technical Development (NUTEK), Stockholm (Sweden). 
[1994]. 9p. Project NUTEK-616-090; NUTEK-616-092; NUTEK-616- 
093. Order Number DE95700267. Source: OSTI; NTIS. 

During the period 1991-1993 NUTEK has funded a research pro- 
gramme on molten carbonate fuel cells, the aim of which has been 
to establish basic knowledge in Sweden about this technology. For 
that purpose the performance of electrodes and cell has been 
studied as a function of operating conditions and electrode materi- 
als. The overall efficiency and other system aspects of an MCFC 
power station with auxiliary equipment have been studied by 
means of system analysis. The research programme has involved 
Studsvik Energy (in an initial phase) and three different depart- 
ments at The Royal Institute of Technology (KTH) in Stockholm: 
Physical Metallurgy and Ceramics Technology, Chemical Technol- 
ogy and Applied Electrochemistry and Corrosion Science. The 
research topics have included: New cathode materials (Studsvik 
Energy, Ceramics Technology, KTH); Electrode kinetics, mathemat- 
ical modelling (Applied Electrochemistry, KTH); Internal reforming, 
system analysis (Chemical Technology, KTH). Testing of new cath- 
ode materials has been an important common resource. The 
activities on new cathode materials at Studsvik Energy and internal 
reforming of natural gas at KTH have been completed earlier and 
have been described in special reports. This main report gives a 
listing of the 17 publications published in the projects, and sum- 
maries of the results from the three areas mentioned above. 
Reports from these areas are given as appendices. 


33418 (NUTEK-NYEL-94-2-App.1) Production of new cath- 
ode materials for molten carbonate fuel cells. Bergman, B. 
(Royal Inst. of Tech., Stockholm (Sweden). Dept. of Materials Sci- 
ence Technology). Swedish National Board for Industrial and 
Technical Development (NUTEK), Stockholm (Sweden). [1994]. 
13p. Project NUTEK-616-090. Order Number DE95700268. 
Source: OSTI; NTIS. 

The main purpose of the project on new cathode materials was 
to fabricate new cathode materials for MCFC with comparable or 
preferably better electrochemical performance than today’s nickel 
oxide cathodes. The main activity within the project has been fo- 
cused on LiCoO2. Some studies have also been performed on 
LiFeO2. LiCoO2 powder has been synthesized by calcining LizCO3 
and CoCOs in air. The calcination process has been studied by 
TGA. Early results from synthesis performed in the temperature 
range 500 to 800 degrees C showed that the most appropriate par- 
ticle size was obtained at 650 degrees C, which temperature 
therefore was chosen for the continuing work. Electrodes have 
been fabricated by tapecasting of a non-aqueous slurry. The elec- 
trochemical measurements and Hg-porosimetry of the fabricated 
electrodes showed that a more optimal pore structure was needed. 
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Therefore a poreformer (graphite) was added to the slurry to give 
an increased amount of large pores. The electrochemical perfor- 
mance obtained from electrodes sintered at 800 degrees C are 
comparable to those obtained by ECN on NiO electrodes. Powder 
and electrodes have been characterized by XRD, TGA, BET, SEM 
and Hg-porosimetry. The burn out conditions tapes with and 
without poreformers was followed by TGA to determine a safe tem- 
perature cycle for the sintering. A van der Pauw set-up has been 
arranged to determine the electric conductivity of the electrodes. 
The electric conductivity has also been determined as a function of 
sintering temperature and time. 9 figs., 2 tabs 


33419 (NUTEK-NYEL-—94-2-App.2) Molten carbonate fuel 
cells. Electrode kinetics and mathematical modelling. Simons- 
son, D. (Royal Inst. of Tech., Stockholm (Sweden). Dept. of 
Chemical Engineering and Technology). Swedish National Board 
for Industrial and Technical Development (NUTEK), Stockholm 
(Sweden). [1994]. 19p. Project NUTEK-616-092. Order Number 
DE95700269. Source: OSTI; NTIS. 

The project on electrode kinetics and mathematical modelling of 
electrodes and the complete cell has aimed at clarifying the depen- 
dence of electrode and cell performance on microstructure and 
composition of the porous electrodes. Activities have involved elec- 
trochemical experiments with a laboratory cell unit in order to 
investigate kinetics of the electrodes as well as mathematical mod- 
elling of the porous electrodes. State-of-the-art nickel oxide 
cathodes and lithium coboltite (cobaltite?) cathodes have been 
investigated. Influence of gas composition, temperature and elec- 
trolyte content on kinetics was studied. The experimental studies 
showed that optimum degree of electrolyte fill is 30-40% for the 
nickel oxide cathode. Overpotential data have been corrected for 
the ohmic potential drop between working electrode and reference 
electrode using potential transients at current interruption. An 
unsteady-state model for the MCFC cathode has also been devel- 
oped that shows how these transients are influenced by electrode 
kinetic parameters, diffusion coefficients for electroactive species 
and effective conductivities of electrode and electrolyte. Another 
transient technique, electrochemical impedance spectroscopy, has 
also been further developed for use on porous fuel cell electrodes. 
Different steady-state models have been tested for the ability to 
predict the performance of the nickel oxide cathode both with re- 
spect to measured polarization curves and the effect of electrolyte 
content on the performance of the porous gas diffusion electrodes. 
Models based on a chain of spherical agglomerates and partially 
drowned agglomerates have been developed as physically more 
realistic models than the homogeneous agglomerate model for the 
prediction of the influence of electrolyte fill on the electrochemical 
performance. A model and a computer program has also been 
developed for calculations of more realistic, irregular electrode (Ab- 
stract Truncated). 


33420 (NUTEK-NYEL-—94-2-App.3) Molten carbonate fuel 
cells. Systems analysis. Sylwan, C. (Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Chemical Engineering and Technology). 
Swedish National Board for industrial and Technical Development 
(NUTEK), Stockholm (Sweden). [1994]. 7p. Project NUTEK-616- 
093. Order Number DE95700270. Source: OSTI; NTIS. 

The purpose of the MCFC systems analysis has been to opti- 
mize the design and operating conditions of the fuel cell system 
with respect to total costs for the fuel cell stacks and auxiliary 
equipment. For this purpose a macromodel of the system suitable 
for computer simulations has been developed. The computations 
on the MCFC power pliant flowsheet have been made with Aspen 
Plus TM. THe flowsheet features external reforming of natural gas 
with heat exchange reformers similar to designs by Haldor-Topsoe 
and with a gross power output of 1000 or 250 kWe. The reformer 
exhaust gas is the carbon dioxide source for the cathodes, since 
no separation of the anode off-gas carbon dioxide is encountered 
yet. The anode off-gas is cooled in a natural gas preheater and in 
a steam condenser connected to the district heating network. 
During the calculations some problems with this flowsheet have be- 
come evident. For instance whether the anode off-gas will burn, 
and if so, whether enough heat will be derived to the reforming re- 
action without substantial addition of natural gas to the burner. 
Another solution to this problem would be lowering of the hydrogen 
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utilisation in the fuel cell, which however also will reduce the fuel 
cell part of the power output and increase the thermal power. In 
the calculations addition of natural gas has been used so far. The 
reformer is an important part of the flowsheet since it is passed by 
the main energy streams. Reformer efficiency at different loads 
thus becomes important for the eficiency of the whole power plant. 
Therefore it is evident that a good mathematical model of the heat 
exchange reformer should be included into the calculations. Conse- 
quently a simple mathematical model of a heat exchange reformer 
has been developed, which in future will be subject to refinement. 
3 refs., 2 figs., 2 tabs 


33421 (PNL-SA-24596) Buliding construction regulations 
and the fuel cell: Roadblocks and/or opportunities to technol- 
ogy transfer. Conovere, D.R.; Kinzey, B.R. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1994. 8p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940812-21: 29. intersociety energy con- 
version engineering conference, Monterey, CA (United States), 
7-12 Aug 1994). Order Number DE94017800. Source: OSTI; NTIS; 
GPO Dep. 

A significant amount of effort is underway to develop new tech- 
nologies for the buildings sector. To be implemented in buildings, 
however, new technologies must meet a host of codes and 
standards, many of which vary from state to state. Technology de- 
velopment efforts frequently neglect an analysis of codes and 
standards until late in the development phase (typically just prior to 
commercialization) or even worse, not until after commercialization. 
Because of the time lag in either making necessary technology 
modifications to meet codes or updating codes to accommodate 
the new technology, such neglect often results in significant delays 
in new technology implementation. Under new circumstances, 
codes and standards can encourage the use of certain technolo- 
gies, enhancing their market performance. Analysis of codes and 
standards should be undertaken as early as possible in the tech- 
nology development phase, preferably in parallel to technology 
development so that requirements to meet codes and standards 
can be integrated into the technology as it is developed, and so 
that required codes and standards modifications can be initiated 
and perhaps finalized in anticipation of new technologies. Several 
codes and standards considerations must be assessed before fuel 
cells can be widely employed in the US buildings sector. 


33422 (PNL-SA-24680) Alternative materials for soiid ox- 
ide fuel cells. Stevenson, J.W.; Armstrong, T.R. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-940883-6: Fuel cells '94, Morgantown, WV 
(United States), 17-19 Aug 1994). Order Number DE94018452. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to develop alternative materials 
for solid oxide fuel cell (SOFC) interconnections and electrodes 
with improved electrical, thermal, and electrochemical properties. A 
second objective is to develop synthesis and fabrication methods 
for these materials whereby they can be processed in air into 
SOFCs. The approach is to (1) develop modifications of the cur- 
rent, state-of-the-art materials used in SOFCs, (2) minimize the 
number of cations used in the SOFC materials to reduce potential 
deleterious interactions, (3) improve thermal, electrical, and electro- 
chemical properties, (4) develop methods to synthesize both 
State-of-the-art and alternative materials for the simultaneous 
fabrication and consolidation in air of the interconnections and elec- 
trodes with the solid electrolyte, and (5) understand electrochemical 
reactions at materials interfaces and the effects of component com- 
position and processing on those reactions. This paper summarizes 
a comprehensive study that assessed the effect of ambient oxygen 
partial pressure on the stability of air-sinterable chromites and the 
sintering behavior of doped lanthanum manganites. 


33423 (VF-UB-93-27) Fuel cells based on biofuels. Ram- 
skoeld, A. Vattenfall Utveckling AB, Vaellingby (Sweden). Jul 1993. 
oh (In Swedish). Order Number DE95707414. Source: OSTI; 
IS. 
Today the fuel cell is considered to be the foremost alternative 
for future production of electric power and there are strong ongoing 
developments in the sector. Some of the main advantages are low 
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emissions, high electrical and partial load efficiencies, quiet opera- 
tion and fuel flexibility. This report reviews the three fuel cell 
techniques suited for biofuels (PAFC, MCFC and SOFC). The bio- 
fuels studied were landfill gas, fermented gas, alcohols and 
gasified biomass. A description is also given of the purity required 
if the gases are to be used in fuel cells. In order to avoid shorten- 
ing the life and performance of the plant, certain impurities in the 
gases must be removed before they can be used in the fuel cell 
system. The main contaminant is sulphur but also halids, nitroge- 
nous compounds, solid particles and metal compounds may cause 
problems. It is mainly the catalysts (reformers, shift reactors) in the 
fuel cell system that are sensitive to contaminants. Consequently, 
examples are given of how gas purification can be achieved. Phos- 
phoric acid fuel cells (PAFC) have developed furthest and will 
become commercially available within a couple of years. Molten 
carbonate fuel cells (MFCF) will probably become commercial in 
the early years of the next century, followed by the solid oxide fuel 
cells (SOFC). The demonstration plants operating today are almost 
exclusively run on natural gas or methanol. Plans are being made 
in the USA for demonstrations of landfill gas PAFC and MCFC. A 
200 kW landfill gas PAFC will enter operation in 1993. In the 
Netherlands, studies are being made of MCFC powered with bio- 
gas (fermented). There are still no plans for demonstrations of fuel 
cells using gasified biomass. 51 refs, 18 figs, 22 tabs 
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33424 (PNL-SA-24424) Energy consumption of personal 
computer workstations. Szydiowski, R.F.; Chvala, W.D. Jr. Pa- 
cific Northwest Lab., Richland, WA (United States). Aug 1994. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940893-9: Summer confer- 
ence on energy efficiency in buildings, Monterey, CA (United 
States), 29 Aug - 3 sep 1994). Order Number DE94018916. 
Source: OSTI; NTIS; GPO Dep. 

A field study directly measured the electric demand of 189 per- 
sonal computer workstations for 1-week intervals, and a survey 
recorded the connected equipment at 1,846 workstations in six 
buildings. Each separate workstation component (e.g., computer, 
monitor, printer, modem, and other peripheral) was individually 
monitored to obtain detailed electric demand profiles. Other analy- 
ses included comparison of nameplate power rating with measured 
power consumption and the energy savings potential and cost- 
effectiveness of a controller that automatically turns off computer 
workstation equipment during inactivity. An important outcome of 
the work is the development of a standard workstation demand 
profile and a technique for estimating a whole-building demand 
profile. Together, these provide a method for transferring this infor- 
mation to utility energy analysts, design engineers, building energy 
modelers, and others. A life-cycle cost analysis was used to 
determine the cost-effectiveness of three energy conservation mea- 
sures: (1) energy awareness education, (2) retrofit power controller 
installation, and (3) purchase of energy-efficient PCs. 
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Refer also to citation(s) 32174, 32175, 32176, 32177, 32178, 
32179, 32782, 33675, 33897 


33425 (ANL/DIS/TM-16) Energy-efficient rehabilitation of 
multifamily buildings in the Midwest. Katrakis, J.T. (Argonne Na- 
tional Lab., IL (United States). Policy and Economic Analysis 
Group); Knight, P.A.; Cavallo, J.D. Argonne National Lab., IL 
(United States). Decision and Information Sciences Div. Sep 1994. 
56p. Sponsored by USDOE, Washington, DC (United 
States);Department of Housing and Urban Development, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95000826. Source: OSTI; NTIS; GPO Dep. 

This report addresses the opportunities available to make multi- 
family housing more affordable by using energy efficiency practices 
in housing rehabilitation. Use of the energy conservation measures 





discussed in this report enables developers of multifamily housing 
to substantially reduce annual energy costs. The reduction in natu- 
ral gas usage was found to be approximately 10 Btu per square 
foot per heating degree-day. The study focuses on a number of 
Chicago multifamily buildings. The buildings were examined to 
compare energy efficiency measures that are commonly found in 
multifamily building rehabilitation with the high-energy-efficiency 
(HE) techniques that are currently available to community develop- 
ers but are often unused. The HE measures include R-43 
insulation in attics, R-19 insulation in exterior walls, low-emissivity 
coatings on windows, air infiltration sealing, and HE heating sys- 
tems. The report describes the HE features and their potential 
benefits for making housing more affordable. It also describes the 
factors influencing acceptance. This report makes recommenda- 
tions for expanding cost-effective energy conservation in the 
mukifamily building sector. Among the recommendations are: 
expand HE rehab and retrofit techniques to multifamily building re- 
habs in which demolition of the interior structures is not required 
(moderate rehabs) or buildings are not vacant (e.g., weatherization 
upgrades); and expand research into the special opportunities for 
incorporating energy conservation in low-income communities. 


33426 (ANL/ES/CP-83976) A statistical analysis of struc- 
tural differences in minority household electricity demand. 
Poyer, D.A.; Earl, E. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9408107-4: American 
Statistical Association, Toronto (Canada), 14-18 Aug 1994). Order 
Number DE94018353. Source: OSTI; NTIS; GPO Dep. 

In this paper, the structures for electricity demand in non-Latino 
Black and White households are compared. Electricity demand will 
be analyzed within the context of a complete demand system, and 
statistical tests for structural differences will be systematically con- 
ducted in the hope of pinpointing the location of differences within 
the context of this model. Structural differences in demand are de- 
fined as statistically significant differences in a parameter or group 
of parameters that identify the quantitative relationship between 
explanatory variables and electricity consumption. Along with popu- 
lation taste differences, which might emanate from historical and 
cultural population differences, structural differences might also oc- 
cur because of differences in housing and geographic patterns and 
as a result of differences in access to markets and information. As 
a consequence, energy consumption decisions will differ, and the 
level and composition of energy consumption are likely to vary. In 
practice, it is nearly impossible to untangle the causes contributing 
to structural differences, but it is reasonably easy to test for statisti- 
cal differences. The superficial evidence indicates there is a strong 
likelihood that structural differences do exist in electricity demand 
between White and Black households. The null hypothesis, which 
states that there exist no differences in the structures for electricity 
demand for Black and White households, is tested. 


33427 (BFR-R-38-93) A system study for absorption heat 
pumps in buildings. Nordgren, M. (Royal Inst. of Tech., Stock- 
holm (Sweden). Dept. of Chemical Engineeering). Swedish Council 
for Building Research, Stockholm (Sweden). 1993. 27p. (in 
Swedish). Project BFR-900662-9. Order Number DE95707457. 
Source: OSTI; NTIS. 

The aim of the investigation was to evaluate the potential for ab- 
sorption heat pumps in buildings. Absorption heat pumps can 
compete with mechanical heat pumps in heating systems if the en- 
ergy price and investment costs changes. The ratio between the 
electricity price and the oil price, +, have to increase from 1.4 to 
2.8-3.2. An alternative of increasing + is to decrease the investment 
costs with 50%. Only low temperature heating systems can use 
other than industrial heat sources because of the low temperature 
lift, only 40-50 degrees C. For cooling -y must increase to 4.1 be- 
fore the annual costs of the different heat pumps are the same. If a 
building have both cooling and heating needs an absorption heat 
pump can be as cheap as a mechanical heat pump. Two condi- 
tions must be fulfilled in that case: (1) the heating system must be 
of low-temperature type, (2) all heat from the absorption heat pump 
must be used. In that case an absorption heat pump has the same 
annual cost as a mechanical heat pump. (author) 14 figs., 10 tabs 
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33428 (BFR-R-56-93) The end-use of electricity in four 
office buildings. Measurements, analyses and experiences. Nil- 
son, A. (Bengt Dahigren AB, Goeteborg (Sweden)); Hjalmarsson, 
C. Swedish Council for Building Research, Stockholm (Sweden). 
1993. 194p. (In Swedish). Project BFR-910849-4. Order Number 
DE95707458. Source: OSTI; NTIS. 

Attempts have been made to reduce electricity consumption in 
the office buildings of four of the largest insurance companies in 
Sweden. The report gives details of measurements, analyses and 
experiences. In the opinion of the authors, it is very important that 
a holistic technical view should be taken of the building. The en- 
ergy conservation measures taken may otherwise easily result not 
in an overall saving but only a redistribution between the types of 
energy. Even though electricity consumption has now assumed in- 
creasing significance, care must be taken not to repeat the 
mistakes of the 1970’s and 1980's when energy efficiency en- 
hancement action often had the result that electricity consumption 
actually increased. (author) 36 refs., 130 figs., 52 tabs 


33429 (CONF-9302188-1) Gas-fired cooling status and 
trends. Wurm, J. (Inst. of Gas Technology, Chicago, IL (United 
States). Space Conditioning Research). Institute of Gas Technol- 
ogy, Chicago, IL (United States). [1993]. 13p. Sponsored by 
Institute of Gas Technology, Chicago, IL (United States). From Nat- 
ural gas markets and marketing symposium; Atlanta, GA (United 
States); 8-9 Feb 1993. Source: OSTI; Institute of Gas Technology, 
3424 South State Str., Chicago, IL 60616 (United States). 

The current US heating, ventilating, and air-conditioning (HVAC) 
market shows that the predictions of a health expansion in this 
market are attainable in this decade. The HVAC industry’s positive 
trade balance is widening; their successful hedge against various 
economic problems (the lack of financial and personnel resources) 
and their initiative to overcome the technical obstacles (caused by 
environmental issues) will have a positive, long-term impact. This 
along with energy availability and a favorable price structure has 
created a unique opportunity for the gas industry to regain and sur- 
pass previous respectable market shares attained with gas cooling 
technologies. New first generation gas cooling equipment is now 
entering the US marketplace with bold market predictions for com- 
mercial chillers and roof-top units, as well as for residential 
equipment. The marketing campaign covers a broad base of 
technical and supporting elements. It is the continued research, ed- 
ucation, and training of engineers, architects, dealers, and utility 
sales personnel that can break the existing and serious barriers to 
the successful marketing of these cooling equipment products. Re- 
search in lowering equipment costs, personnel training, more units 
in the field, and more utility support in commercialization and de- 
ployment activities will guarantee an expansion of the market for 
the gas industry. 


33430 (CONF-930842-7) impacts of the Weatherization As- 
sistance Program in fuel-oil heated houses. Levins, W.P.; 
Ternes, M.P. Oak Ridge National Lab., TN (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. international conference on 
energy program evaluation: uses, methods and results; Chicago, 
IL (United States); 23-27 Aug 1993. Order Number DE94018699. 
Source: OSTI; NTIS; GPO Dep. 

The U.S. DOE Weatherization Assistance Program (WAP) Divi- 
sion requested Oak Ridge National Laboratory to help design and 
conduct an up-to-date assessment of the Program. The evaluation 
includes five separate studies; the fuel oil study is the subject of 
this paper. The primary goal of the fuel-oil study was to provide a 
region-wide estimate of the space-heating fuel oil saved by the 
Program in the Northeast during the 1991 and 1992 program 
years. Other goals include assessing the cost effectiveness of the 
Program within the fuel-oil submarket, and identifying factors which 
caused fuel-oil savings to vary. This paper reports only the high- 
lights from the fuel-oil study’s final report. 


33431 (CONF-9405206—1) Laboratory measurements of the 
drying rates of low-slope roofing systems. Desjarlais, A.O.; 
Kyle, D.M.; Childs, P.W.; Christian, J.E. Oak Ridge National Lab., 
TN (United States). May 1994. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Workshop on low slope re-roofing: a review of alternatives; Oak 
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Ridge, TN (United States); 24-25 May 1994. Order Number 
DE94018141. Source: OSTI; NTIS; GPO Dep. 

The service life of a roofing system typically ends when 
excessive amounts of water have entered the system. Roofing pro- 
fessionals determine whether the existing failed roofing system can 
be repaired or salvaged by recovering. A key element in this deci- 
sion is whether the accumulated water will be able to leave the 
roofing system in a time frame that will prevent irreparable struc- 
tural damage. There are several combined heat and mass transfer 
models that can be used to predict drying times for low-slope roof- 
ing systems. Very little experimental data exists that can be used 
to validate the performance of these models. To satisfy these 
needs, a series of laboratory experiments has been performed. 
Five test panels, comprised of a plywood deck, four types of roof- 
ing insulation, and a single ply membrane were installed in a 
climate simulator. The test panels were outfitted with temperature 
sensors and heat flux transducers, and were mounted on load 
cells. Water was added to the test panels and they were subjected 
to external diurnal cycles representative of summer and winter con- 
ditions for a southern US continental climate. The load cells 
supplied continuous records of the weights of the test panels; 
these data were used to compute the drying rates of the test pan- 
els. When these experiments were completed, the test panels were 
“recovered” with different thicknesses of insulation and the environ- 
mental conditions were reapplied to the test panels. This paper 
reports on the design and performance of these experiments. The 
data compiled during these tests supply insight into the effects of 
meteorological conditions, insulation R-value, insulation water va- 
por permeance, and roof recover on the rate that water will be 
removed from low-slope roofing systems. 


33432 (CONF-940893—3) Wooden concrete: High thermal 
efficiency using waste wood. Kosny, J. Oak Ridge National Lab., 
TN (United States). [1994]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Summer conference on energy efficiency in buildings; Monterey, 
CA (United States); 29 Aug - 3 sep 1994. Order Number 
DE94017891. Source: OSTI; NTIS; GPO Dep. 

Wood concrete mixture of wood shavings, lime and cement is 
widely used in European building construction. In spite of many ad- 
vantages, this material is almost unknown in the US. Eventual 
application of wooden concrete in building block production is dis- 
cussed in this paper. Based on finite difference computer modeling, 
the thermal performance of several masonry wall systems and their 
components have been analyzed. The total wall system thermal 
performance for a typical single-story ranch house also has been 
determined. At present, typical experimental wall measurements 
and calculations do not include the effects of building envelope 
subsystems such as comers, window and door openings, and 
structural joints with roofs, floors, ceilings, and other walls. In ma- 
sonry wall systems, these details may represent significant thermal 
bridges because of the highly conductive structural concrete. Many 


of the typical thermal bridges may be reduced by application of 
wood concrete elements. 


33433 (CRIE-T—92088) Study on radiant cooling and heat- 
ing systems. Part 1.: Measurement of thermal environment in 
experimental room. Miyanaga, T. (Central Research Institute of 
Electric Power Industry, Tokyo (Japan)); Onuma, T. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1993. 22p. (In Japanese). Or- 
der Number DE95706059. Source: OSTI; NTIS; Available from 
Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

With an objective to discuss comfort and energy efficiency in 
room air conditioning, a comparative experiment has been made 
on combinations of radiation panels and inverter air conditioners in 
convectional, radiation, and hybrid systems. A model room of iron 
frame structure was installed in a simple constant temperature bath 
that can control temperatures only. With a radiation air conditioning 
equipment, a ceiling radiant panel and a dehumidifier were in- 
stalled inside the room, and equipment to supply cold and hot 
waters to the panel outside the room. With the convectional air 
conditioning, an air blowing fan unit and a remote operation con- 
troller were installed inside the room, and an outdoor equipment 
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outside the room. The experiment measured power consumption of 
each air conditioning equipment, thermal environment in the room, 
and amount of heat permeating through the walls. As a result, ver- 
tical and horizontal temperature differences in the model room, and 
average air flow rates were found smallest in the hybrid system. 
The result of measuring amount of heat permeating through the 
walls and heat generated by devices showed air conditioning load 
smaller by 22% to 38% in the radiation and hybrid systems than in 
the convectional system. A simulation that considers mimic human 
bodies showed a result that the most comfortable system is the hy- 
brid system. 9 refs., 19 figs., 7 tabs. 


33434 (DOE/CE/40961-T7) Energy Analysis and Diagnostic 
Centers: A program of direct energy conservation assistance 
for small and medium-size manufacturers: Quarterly progress 
report, June 1994. Kirsch, F.W. University City Science Center, 
Philadelphia, PA (United States). Industrial Technology and Energy 
Management Div. 15 Aug 1994. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC01-92CE40961. Order 
Number DE94017561. Source: OSTI; NTIS; GPO Dep. 

During the quarter ending June 30, 1994, the EADCs in the 
Western Region performed a total of 109 energy audits and six in- 
dustrial assessments under the contract continuation beginning 
October 1, 1993. Energy audit reports were issued to 90 manufac- 


turers during the past quarter. Industrial assessment reports were 
issued to three clients. 


33435 (DOE/EIA—-0555(94)/1) Sample design for the resi- 
dential energy consumption survey. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. 1 Aug 1994. 102p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94016448. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The purpose of this report is to provide detailed information 
about the multistage area-probability sample design used for the 
Residential Energy Consumption Survey (RECS). It is intended as 
a technical report, for use by statisticians, to better understand the 
theory and procedures followed in the creation of the RECS sam- 
ple frame. For a more cursory overview of the RECS sample 
design, refer to the appendix entitled “How the Survey was Con- 
ducted,” which is included in the statistical reports produced for 
each RECS survey year. 


33436 (DOE/EIA-0555(94)/2) Energy end-use intensities in 
commercial buildings. Energy consumption series. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Energy Markets and End Use. Sep 1994. 132p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95000623. Source: OSTI; NTIS; GPO; GPO Dep. 

This report examines energy intensities in commercial buildings 
for nine end uses: space heating, cooling, ventilation, lighting, wa- 
ter heating, cooking, refrigeration, office equipment, and other. The 
objective of this analysis was to increase understanding of how en- 
ergy is used in commercial buildings and to identify targets for 
greater energy efficiency which could moderate future growth in 
demand. The source of data for the analysis is the 1989 Commer- 
cial Buildings Energy Consumption survey (CBECS), which 
collected detailed data on energy-related characteristics and 
energy consumption for a nationally representative sample of ap- 
proximately 6,000 commercial buildings. The analysis used 1989 
CBECS data because the 1992 CBECS data were not yet avail- 
able at the time the study was initiated. The CBECS data were fed 
into the Facility Energy Decision Screening (FEDS) system, a 
buikdiing energy simulation program developed by the US 
Department of Energy’s Pacific Northwest Laboratory, to derive en- 
gineering estimates of end-use consumption for each building in 
the sample. The FEDS estimates were then statistically adjusted to 
match the total energy consumption for each building. This is the 
Energy Information Administration’s (EIA) first report on energy 
end-use consumption in commercial buildings. This report is part of 
an effort to address customer requests for more information on 
how energy is used in buildings, which was an overall theme of the 
1992 user needs study. The end-use data presented in this report 
were not available for publication in Commercial Buildings Energy 
Consumption and Expenditures 1989 (DOE/EIA-0318(89), Wash- 
ington, DC, April 1992). However, subsequent reports on end-use 





energy consumption will be part of the Commercial Buildings En- 
ergy Consumption and Expenditures series, beginning with a 1992 
data report to be published in early 1995. 


33437 (DOE/ID/13040-T24) A capital cost comparison of 
commercial ground-source heat pump systems. Rafferty, K. 
Oregon Inst. of Tech., Klamath Falls, OR (United States). Geo- 
Heat Center. Jun 1994. 71p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-901D13040. Order Num- 
ber DE94016644. Source: OSTI; NTIS; GPO Dep. 

The report provides a capital cost comparison of commercial 
ground source heat pump systems. The study includes groundwa- 
ter systems, ground-coupled systems and hybrid systems. 


33438 (DTH-LV-92-15) Energy efficient lights and appli- 
ances. Engelund Thomsen, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Jul 1992. 12p. Contract 
ENS-1213/89-8. Order Number DE95700170. Source: OSTI; NTIS. 

EFP-89. 

The three major factors relevant for determining electricity 
consumption in private households are the number of electric appli- 
ances used, the measure of their efficiency and the general family 
habits of usage. These factors are largely dependent on individual 
choice. Descriptions are given of the efficiency of actual household 
appliances available on the Danish and European market today and 
it is suggested that if an average Danish family would exchange 
their electric appliances for the most efficient ones currently avail- 
able it could save 46% of previous electricity consumption. (AB) 


33439 (DTH-LV-MEDD-244) Heating systems for well- 
insulated buildings: Dimensioning principles. Energiministeriets 
Forskningsprogram. Energianvendelse i Bygninger. Saxhof, B.; 
Wittchen, K.B. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Lab. for Varmeisolering. Dec 1993. 56p. (In Danish). Contract EM- 


22411-405-04-01. Order Number DE95700172. Source: OSTI; 
NTIS. 


EFP-84. 


Three different investigations on intermittent heating in well insu- 
lated buildings were carried out, two of them dealing with buildings 
insulated according to the current Building Regulations BR-82 (a 
school and an office building) and one dealing with a one-family 
low-energy house having a transmission heat loss that is only 30- 
35% of the loss from a similar house insulated according to BR-82. 
The objective was to examine to which degree demands on a rea- 
sonably short re-heating period should be included in the design 
criteria for heating systems. Presently, heating systems in Denmark 
are designed to meet a steady-state heat load, calculated with a 
design outdoor temperature of -12 deg. C. Experiments with 
cooling-off and heating-up periods were carried out in rooms in the 
three buildings, and monitoring results were used to adapt com- 
puter models to an acceptable agreement between calculated and 
measured temperatures. The models were used to analyze 
heating-up sequences under different external conditions and heat 
emitter ratings. The need was evident for larger power ratings than 
those specified in the current design rules, meeting the steady- 
state demand at the set design temperatures, typically at least 
twice the steady-state value to obtain satisfactory re-heating after 
night set-back, especially for buildings that just meet the demands 
in the Building Regulations or are only slightly better insulated. 
Here, the temperature might drop 4-6 K during the set-back period, 
and the re-heating period can be unreasonably long, if the heating 
system is not over-sized compared to the present steady-state 
design rules. If a low-energy house has an even lower available re- 
heating power subsequent requirements can be supplied by a 
small portable fan-coil heater. (AB) 


33440 (ETDE/DE-mf-95703370) Energy-optimized _build- 
ings. Die neue Energiepolitik, v. 4. Ministerium fuer Finanzen und 
Energie des Landes Schleswig-Hoistein, Kiel (Germany). Aug 
1993. 50p. (In German). Order Number DE95703370. Source: 
OSTI; NTIS (US Sales Only). 

In recent years, grant schemes for energy-optimized buildings in 
Schleswig-Holstein have met with a vivid response. Energy opti- 
mization permits a cut in energy consumption by about 80% as 
compared to ordinary old buildings. This leads to substantial sav- 
ings. Furthermore, a large part of the extra costs can be covered 
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by grants. This updated edition of the brochure points out EOB 
projects in Schleswig-Holstein, indicates new grant guidelines and 
provides, moreover, a host of ideas. (BWI) 


33441 (KTM/E-B-163) ETRR - Energy-efficient buildings 
and building components: Final report on the energy research 
programme 1988-1992. Saarimaa, J. (Technical Research Centre 
of Finland, Espoo (Finland). Building Material Lab.); Hyttinen, R.; 
Immonen, K. Ministry of Trade and Industry, Helsinki (Finland). En- 
ergy Dept. 1993. 200p. Project KTM-300/881/87. Order Number 
DE95700188. Source: OSTI; NTIS. 

ETRR Research Programme. Also published in Finnish as report 
KTM/E-B—162. 

The research programme on energy-efficient buildings and 
building-components (ETRR) examines construction methods by 
which the use of energy can be made more efficient so that the 
performance requirements set for buildings - such as the indoor cli- 
mate conditions - will be fulfilled. In addition, the programme sets 
out ways in which the energy utilization by different types of build- 
ings can be made more efficient through a combination of solutions 
applied to the buildings’ external envelopes and building services 
technologies. The key results of the research programme include 
low-energy house concepts produced both for new buildings and 
for existing buildings. Solutions are presented, both for single- 
family houses and for apartment blocks, by which energy 
consumption can be reduced by 25 %, 50 %, 75 % and more than 
75 % of present levels. The results have been put into practice in 
test building projects, which have been carried out so far in new 
building, especially in the form of single-family house experimental 
projects. The experimental building has been done in the frame- 
work of company projects in the programme. Of the ways of saving 
energy in the building's external envelope, windows yield the high- 
est potential, both in new building and in renovation work. 
Transparent insulating materials are technically a potential way of 
making a structure’s energy utilization more efficient. Solutions 
based on transparent insulating materials are mostly too expensive 
at present compared with the benefits attained. It is technically 
possible to make buildings in such a way that external, purchased 
energy is not required for heating them. 


33442 (LBL-33717) Baseline data for the residential sector 
and development of a residential forecasting database. Han- 
ford, J.W.; Koomey, J.G.; Stewart, L.E.; Lecar, M.E.; Brown, R.E.; 
Johnson, F.X.; Hwang, R.J.; Price, L.K. Lawrence Berkeley Lab., 
CA (United States). May 1994. 168p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94018533. Source: OSTI; NTIS; GPO Dep. 

This report describes the Lawrence Berkeley Laboratory (LBL) 
residential forecasting database. It provides a description of the 
methodology used to develop the database and describes the data 
used for heating and cooling end-uses as well as for typical house- 
hold appliances. This report provides information on end-use unit 
energy consumption (UEC) values of appliances and equipment 
historical and current appliance and equipment market shares, ap- 
pliance and equipment efficiency and sales trends, cost vs 
efficiency data for appliances and equipment, product lifetime esti- 
mates, thermal shell characteristics of buildings, heating and 
cooling loads, shell measure cost data for new and retrofit build- 
ings, baseline housing stocks, forecasts of housing starts, and 
forecasts of energy prices and other economic drivers. Model in- 
puts and outputs, as well as ail other information in the database, 


are fully documented with the source and an explanation of how 
they were derived. 


33443 (LBL-33790) Environmental and health aspects of 
lighting: Mercury. Clear, R.; Berman, S. Lawrence Berkeley Lab., 
CA (United States). Jul 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9308243-—1: 1993 IESNA annual conference, Houston, TX 
(United States), 7-12 Aug 1993). Order Number DE94018200. 
Source: OSTI; NTIS; GPO Dep. 

Most discharge lamps, including fluorescent lamps, metal halide 
lamps, and high pressure sodium lamps, contain Mercury, a toxic 
chemical. Lighting professionals need to be able to respond to 
questions about the direct hazards of Mercury from accidentally 
breaking lamps, and the potential environmental hazards of lamp 
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operation and disposal. We calculated the exposures that could 
occur from an accidental breakage of lamps. Acute poisoning ap- 
pears almost impossible. Under some circumstances a sealed 
environment, such as a space station, could be contaminated 
enough to make it unhealthy for long-term occupation. Mercury 
becomes a potential environmental hazard after it becomes methy- 
lated. Mercury is methylated in aquatic environments, where it may 
accumulate in fish, eventually rendering them toxic to people and 
other animals. Lighting causes Mercury to enter the environment 
directly from lamp disposal, and indirectly from power plant emis- 
sions. The environmental tradeoffs between incandescent and 
discharge lamps depend upon the amounts released by these two 
sources, their local concentrations, and their probabilities of being 
methylated. Indirect environmental effects of lighting also include 
the release of other heavy metals (Cadmium, Lead and Arsenic), 
and other air pollutants and carbon dioxide that are emitted by fos- 
sil fuel power plants. For a given light output, the level of power 
plant emissions depends upon the efficacy of the light source, and 
is thus much larger for incandescent lamps than for fluorescent or 
discharge lamps. As disposal and control technologies change the 
relative direct and indirect emissions from discharge and incandes- 
cent lamps will change. 


33444 (LBL-34455) Spectrally selective glazings for resi- 
dential retrofits in cooling-dominated climates. Lee, E.S.; 
Hopkins, D.; Rubin, M.; Arasteh, D.; Selkowitz, S. Lawrence Berke- 
ley Lab., CA (United States). Apr 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (BS—319; CONF-940104—-11: Winter meeting of the 
American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE), New Orleans, LA (United States), 22-26 Jan 
1994). Order Number DE94018048. Source: OSTI; NTIS; GPO 
Dep. 

Spectrally selective glazings can substantially reduce energy 
consumption and peak demand in residences by significantly re- 
ducing solar gains with minimal loss of illumination and view. In 
cooling-dominated climates, solar gains contribute 24-31% to elec- 
tricity consumption and 40-43% to peak demand in homes with 
single pane clear glazing - standard practice for residential 
construction built before the implementation of building energy effi- 
ciency standards. The existing residential housing stock therefore 
offers a prime opportunity for significant demand-side management 
(DSM),but the energy and cost savings must be weighed against 
retrofit first costs in order for the technology to achieve full market 
penetration. Using DOE-2.1D for numerical simulation of building 
energy performance, we quantify the energy and peak demand re- 
ductions, cost savings, and HVAC capacity reductions using 
spectrally selective glazings for five cooling-dominated climates in 
California. The cost-effectiveness of various material and installa- 
tion retrofit options is discussed. Glazing material improvements for 
retrofit applications that are needed to achieve a prescribed cost 
savings are also given. 


33445 
and implications for cooling energy savings: Final report. 
Bretz, S.E.; Akbari, H. Lawrence Berkeley Lab., CA (United 
States). Jun 1994. 30p. Sponsored by USDOE, Washington, DC 
(United States);California Inst. for Energy Efficiency, Berkeley, CA 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94018539. Source: OSTI; NTIS; GPO Dep. 

Twenty-six spot albedo measurements of roofs were made using 
a calibrated pyranometer. The roofs were surfaced with either an 
acrylic elastomeric coating, a polymer coating with an acrylic base, 
or a cementitious coating. Some of the roofs’ albedos were mea- 
sured before and after washing to determine whether the albedo 
decrease was permanent. Data indicated that most of the albedo 
degradation occurred within the first year, and even within the first 
two months. On one roof, 70% of one year’s albedo degradation 
occurred in the first two months. After the first year, the degrada- 
tion slowed, with data indicating small losses in albedo after the 
second year. Measurements of seasonal cooling energy savings by 
Akbari et al. (1993) included the effects of over two months of 
albedo degradation. We estimated ~20% loss in cooling-energy 
savings after the first year because of dirt accumulation. For most 
of the roofs we cleaned, the albedo was restored to within 90% of 


(LBL-34974) Durability of high-albedo roof coatings 
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its initial value. Although washing is effective at restoring albedo, 
the increase in energy savings is temporary and labor costs are 
significant in comparison to savings. By our calculations, it is not 
cost-effective to hire someone to clean a high-albedo roof only to 
achieve energy savings. Thus, it would be useful to develop and 
identify dirt-resistant high-albedo coatings. 


33446 (LBL-35417) Integrated window systems: An ad- 
vanced energy-efficient residential fenestration product. 
Arasteh, D.; Griffith, B.; LaBerge, P. Lawrence Berkeley Lab., CA 
(United States). Mar 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (TA-322; 
CONF-9406240-1: 19. national passive solar conference, San 
Jose, CA (United States), 25-30 Jun 1994). Order Number 
DE94018170. Source: OSTI; NTIS; GPO Dep. 

The last several years have produced a wide variety of new win- 
dow products aimed at reducing the energy impacts associated 
with residential windows. Improvements have focused on reducing 
the rate at which heat flows through the total window product by 
conduction/convection and thermal radiation (quantified by the U- 
factor) as well as in controlling solar heat gain (measured by the 
Solar Heat Gain Coefficient (SHGC) or Shading Coefficient (SC)). 
Significant improvements in window performance have been made 
with low-E coated glazings, gas fills in multiple pane windows and 
with changes in spacer and frame materials and designs. These 
improvements have been changes to existing design concepts. 
They have pushed the limits of the individual features and revealed 
weaknesses. The next generation of windows will have to incorpo- 
rate new materials and ideas, like recessed night insulation, 
seasonal sun shades and structural window frames, into the 
design, manufacturing and construction process, to produce an in- 
tegrated window system that will be an energy and comfort asset. 


33447 (LBL-35453) Effect of switching control strategies 
on the energy performance of electrochromic windows. Sulli- 
van, R. (Lawrence Berkeley Lab., CA (United States). Building 
Technologies Program); Lee, E.S.; Papamichael, K.; Rubin, M.; 
Selkowitz, S. Lawrence Berkeley Lab., CA (United States). Apr 
1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9404167-2: 
SPIE 13: international symposium on optical materials technology 
for energy efficiency and solar energy conversion, Freiburg (Ger- 
many), 18-22 Apr 1994). Order Number DE95000785. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents the results of a study investigating the en- 
ergy performance of electrochromic windows under a variety of 
state-switching control strategies. The authors used the DOE-2.1E 
energy simulation program to analyze the annual cooling, lighting, 
and total electricity use and peak demand as a function of glazing 
type, size, and electrochromic control strategy. They simulated a 
prototypical commercial office building module located in the 
cooling-dominated location of Blythe, California. Control strategies 
analyzed were based on daylight illuminance, incident total solar 
radiation, and space cooling load. Their results show that when a 
daylighting strategy is used to reduce electrical lighting require- 
ments, control algorithms based on daylight illuminance results in 
the best overall annual energy performance. If daylighting is not a 
design option, controls based on space cooling load yield the best 
performance through solar heat gain reduction. The performance of 
the incident total solar radiation control strategies varies as a func- 
tion of the values of solar radiation which trigger the bleached and 
colored states of the electrochromic (setpoint range); for smail to 
moderate window sizes which result in small to moderate solar 
gains, a large setpoint-range was best since it provides increased 
illuminance for daylighting without much cooling penalty; for larger 
window sizes, which provide adequate daylight, a small setpoint- 
range was best to reduce unwanted solar heat gains and the 
consequential increased cooling requirement. Of particular impor- 
tance is the fact that reduction in peak electric demand was found 
to be independent of the type of control strategy used for elec- 
trochromic switching. This is because the electrochromics are 
generally in their most colored state under peak conditions, and 
the mechanism used for achieving such a state is not important. 


33448 (LBL-35475) The effect of efficiency standards on 
water use and water heating energy use in the US: A detailed 





end-use treatment. Koomey, J.G.; Dunham, C.; Lutz, J.D. 
Lawrence Berkeley Lab., CA (United States). May 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94018537. Source: 
OSTI; NTIS; GPO Dep. 

Water heating is an important end-use, accounting for roughly 
16% of total primary energy consumption in the US residential sec- 
tor. Recently enacted efficiency standards on water heaters and 
hot water-using equipment (e.g., dishwashers, clothes washers, 
showerheads, and faucets) will substantially affect the energy use 
of water heaters in the future. Assessment of current and future 
utility programs and government policies requires that regulators, 
resource planners, and forecasters understand the effects of these 
regulations. In order to quantify these impacts, this paper presents 
a detailed end-use breakdown of household hot and cold water 
use developed for the US Department of Energy. This breakdown 
is based on both previous studies and new data and analysis. It is 
implemented in a spreadsheet forecasting framework, which allows 
significant flexibility in specifying end-use demands and linkages 
between water heaters and hot water-using appliances. We disag- 
gregate total hot and cold water use (gallons per day) into their 
component parts: showers, baths, faucets (flow dominated and vol- 
ume dominated), toilets, landscaping/other, dishwashers, and 
clotheswashers. We then use the end-use breakdown and data on 
equipment characteristics to assess the impacts of current effi- 
ciency standards on hot water use and water heater energy 
consumption. 


33449 (LBL-35732) A comprehensive approach to inte- 


grated envelope and lighting systems for new commercial 
buildings. Lee, E.S. (Lawrence Berkeley Lab., CA (United States). 
Building Technologies Program); Selkowitz, S.E.; Rubinstein, F.M.; 
Klems, J.H.; Beltran, L.O.; DiBartolomeo, D.L. Lawrence Berkeley 
Lab., CA (United States). May 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States);California Inst. for Energy Ef- 


ficiency, Berkeley, CA (United States). DOE Contract 
AC03-76SF00098. (CONF-9408169-2: American Council for 
Energy-Efficient Economy (ACEEE) summer conference, Asilomar, 
CA (United States), 28 Aug - 3 sep 1994). Order Number 
DE95000794. Source: OSTI; NTIS; GPO Dep. 

The authors define a comprehensive approach to integrated en- 
velope and lighting systems design as one that balances energy 
efficiency with an equal regard to the resultant environmental qual- 
ity. By integrating envelope components (glazing, shading, and 
daylighting), lighting components (fixtures and controls) and build- 
ing HVAC/energy management control systems, they create 
building systems that have the potential to achieve significant 
decreases in electricity consumption and peak demand while satis- 
fying occupant physiological and psychological concerns. This 
paper presents results on the development, implementation, and 
demonstration of two specific integrated envelope and lighting sys- 
tems: (1) a system emphasizing dynamic envelope components 
and responsive electric lighting systems, that offer the potential to 
achieve energy efficiency goals and a near optimum comfort envi- 
ronment throughout the year by adapting to meteorological 
conditions and occupant preferences in real time, and (2) perimeter 
daylighting systems that increase the depth of daylight penetration 
from sidelight windows and improves visual comfort with the use of 
a small inlet aperture. The energy performance of the systems was 
estimated using the DOE-2 building energy simulation program. 
Field tests with reduced scale models were conducted to determine 
daylighting and thermal performance in real time under actual 
weather conditions. Demonstrations of these integrated systems 
are being planned or are in progress in collaboration with utility 
programs to resolve real-world implementation issues under com- 
plex site, building, and cost constraints. Results indicate that 
integrated systems offer solutions that not only achieve significant 
peak demand reductions but also realize consistent energy savings 
with added occupant comfort and satisfaction. 


33450 (LCHS-A-3-R-2) Thermally insulating materials. 
Foamed concretes and wood-wool slabs. Aastrand, J.; Bessadi, 
L.; Johansson, Erik; Laid, S.; Teggour, H.; Toumi, N. Lund Univ. 
(Sweden). Lund Centre for Habitat Studies; Lund Univ. (Sweden). 
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Dept. of Building Materials. 1994. 111p. (in French). (LUTVDG- 
TVBM-3054). Order Number DE95700308. Source: OSTI; NTIS. 

The importance of thermal insulation, and the feasibility of intro- 
ducing new thermal insulation materials to the Algerian market, 
were studied in a research cooperation between the National Cen- 
tre for Building Research and Studies, Algeria, and the Department 
of Building Materials and Lund Centre for Habitat Studies, Lund 
University, Sweden. The project took place during 1991 - 1993. 
Computer calculations were done for a typical building in Ghardaia, 
northern Sahara. For an indoor temperature between 18-28 C, an- 
nual energy consumption can be reduced by 20% through 
insulation the roof. If one further insulates the walls and fits double- 
glazed windows, annual energy consumption is reduced by 40%. 
The aim of the project was to prepare for the introduction of new 
thermal insulation materials to the Algerian market. The materials 
studied were foamed concrete and wood-wool slabs. A swedish 
formula for foamed concrete was tested with local cement in a lo- 
cally produced mixer in Algeria. Pilot production of wood-wool was 
done with two local types of eucalyptus. A great advantage of both 
foamed concrete and wood-wool slabs is that they are simple to 
integrate in traditional Algerian buildings. The report suggests ap- 
plications for both materials, primarily as roof insulation. 54 refs., 
50 figs., 11 tabs 


33451 (ORNL-6805) Proceedings of the 1993 non- 
fluorocarbon insulation, refrigeration and air conditioning 
technology workshop. Oak Ridge National Lab., TN (United 
States). [1994]. 8329p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (CONF- 
9309409-: 1993 non-fluorocarbon insulation, refrigeration and 
air-conditioning technology workshop, Wiesbaden (Germany), 27- 
29 Sep 1993). Order Number DE94018333. Source: OSTI; NTIS; 
GPO Dep. 

Sessions included: HFC blown polyurethanes, carbon dioxide 
blown foam and extruded polystyrenes, plastic foam insulations, 
evacuated panel insulation, refrigeration and air conditioning, ab- 
sorption and adsorption and stirling cycle refrigeration, innovative 
cooling technologies, and natural refrigerants. Selected papers 
have been indexed separately for inclusion in the Energy Science 
and Technology Database. 


33452 (ORNL/CON-360) Extension to phase 2 energy sav- 
ings evaluation of the commercial direct investment program. 
Trumble, D.; MacDonald, M. Oak Ridge National Lab., TN (United 
States). Aug 1994. 53p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94018060. Source: OSTI; NTIS; GPO Dep. 

The results of an analysis of the commercial direct investment 
program of the Commonwealth Energy System (COM/Electric) is 
presented. The analysis extends results obtained in a previous im- 
pact evaluation of energy savings. The analysis includes over 
1,000 buildings that participated in the program. The previous eval- 
uation showed net program savings, using simple, aggregate 
annual measures of energy use and a control group adjustment, of 
about 8.7 GWh/yr (14% of pre-retrofit energy use) for an invest- 
ment of $4.4 million, which leads to an investment cost ratio 
(investment divided by first year savings) of about $0.50/kWh. In- 
herent difficulties with simple, aggregate calculations, with the 
PRinceton Scorekeeping Method (PRISM), and with econometric 
approaches for these types of evaluations are discussed and an 
extension to PRISM proposed as an alternative. Energy savings for 
this program are estimated using both simple, aggregate data and 
the extended PRISM approach (two-stage regression modeling). 
The aggregate data provide important insight about program per- 
formance, while the two-stage regression modeling helps reduce 
variability in results. Overall, the impact evaluation results indicate 
that the net program investment cost ratio, the ratio of total costs 
to net electricity savings, is close to $0.60/kWh when weather and 
cost factors are included. Economic factors were included in sav- 
ings estimate calculations, but the results indicated either data 
endogeneity or high variance problems, so economic effects can- 
not be inferred as being estimable for the data set on this small C/I 
program with the methods used here. Program performance is at 
the margin of acceptable performance, and because of this 
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marginality, improvements in program execution are desirable. Pro- 
gram performance at the margin could be improved significantly by 
controlling for potentially poor retrofit choices. 


33453 (PNL-8969-Vol.1) Cape Canaveral Air Force Station 
integrated resource assessment: Volume 1: Executive sum- 
mary. Sandusky, W.F.; Wahlstrom, R.R. Pacific Northwest Lab.., 
Richland, WA (United States). Aug 1994. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95000584. Source: OSTI; NTIS; 
GPO Dep. 

Some of the most difficult problems encountered at federal sites 
in reducing energy consumption in a cost-effective manner revolve 
around understanding where the energy is being used and what 
technologies can be employed to decrease energy use. The US Air 
Force (USAF) Space Command (SPACECOM) has tasked the Pa- 
cific Northwest Laboratory (PNL) to develop a model program that 
provides a systematic approach to evaluating energy opportunities. 
The program (1) identifies the building groups and end uses using 
the most energy (not just having the greatest energy-use intensity) 
and (2) evaluates the numerous options for retrofit or installation of 
new technology that will result in the selection of the most cost- 
effective technologies. In essence, this model program provides the 
federal energy managers with a road map to significantly reduce 
energy use in a planned, rational, cost-effective fashion that is not 
biased by the constraints of the typical funding sources available to 
federal sites. The results from this assessment process can easily 
be turned into a 5- to 10-year energy management plan that identi- 
fies where to start and how to proceed to reach the mandated 
energy consumption targets. This report provides the results of the 
fossil fuel and electric energy resource opportunity (ERO) assess- 
ments performed by PNL at one of Florida Power and Light's 
(FPL’s) primary federal facilities-the USAF SPACECOM facility, 
Cape Canaveral Air Force Station (AFS)-located near Cocoa 
Beach, Florida. This is a companion report to Volume 2: Baseline 
Detail and Volume 3: Resource Assessment. 


33454 (PNL—10087) 1994 Building energy codes and stan- 
dards workshops: Summary and documentation. Sandahl, L.J.; 
Shankle, D.L. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1994. 103p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95000973. Source: OSTI; NTIS; GPO Dep. 

During the spring of 1994, Pacific Northwest Laboratory (PNL), 
on behalf of the U.S. Department of Energy (DOE) Office of Codes 
and Standards, conducted five two-day Regional Building Energy 
Codes and Standards workshops across the United States. Work- 
shops were held in Chicago, Philadelphia, Atlanta, Dallas, and 
Denver. The workshops were designed to benefit state-level offi- 
cials including staff of building code commissions, energy offices, 
public utility commissions, and others involved with adopting/ 
updating, implementing, and enforcing state building codes in their 
states. The workshops provided an opportunity for state and other 
Officials to learn more about the Energy Policy Act of 1992 (EPAct) 
requirements for residential and commercial building energy codes, 
the Climate Change Action Plan, the role of the U.S. Department 
of Energy and the Building Energy Standards Program at Pacific 
Northwest Laboratory, the commercial and residential codes and 
standards, the Home Energy Rating Systems (HERS), Energy Effi- 
cient Mortgages (EEM), training issues, and other topics related to 
the development, adoption, implementation, and enforcement of 
building energy codes. In addition to receiving information on the 
above topics, workshop participants were also encouraged to in- 
form DOE of their needs, particularly with regard to implementing 
building energy codes, enhancing current implementation efforts, 
and building on training efforts already in place. This paper docu- 
ments the workshop findings and workshop planning and follow-up 
processes. 


33455 


(PNL-10088) Analysis of heat pumps installed in 
family housing at Hunter Army Air Field. Parker, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94019085. Source: 
OSTI; NTIS; GPO Dep. 
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The US Army Forces Command (FORSCOM) tasked Pacific 
Northwest Laboratory (PNL) in support of the US Department of 
Energy (DOE) Federal Energy Management Program (FEMP) to 
conduct a postconstruction evaluation of the air-source heat pumps 
installed in family housing at Hunter Army Air Field (AAF). The ob- 
jective of this project was to investigate and resolve concerns about 
an increase in energy costs at Hunter AAF following the installation 
of heat pumps in November 1992. After completing several analy- 
ses and a field inspection of the heat pumps in family housing at 
Hunter AAF, the following conclusions were made: the installation 
of air-source heat pumps reduced the annual energy cost in family 
housing by $46,672 in 1993; the heat pump thermostat controls in 
Hunter AAF family housing appear to be incorrectly installed; and 
the Hunter AAF electric utility bill increased 10% during the first 6 
months of 1993 compared to the first 6 months of 1992. 


33456 (PNL-—10135) Field analysis of occupancy sensor 
operation: Parameters affecting lighting energy savings. Rich- 
man, E.E.; Dittmer, A.L.; Keller, J.M. Pacific Northwest Lab., 
Richland, WA (United States). Sep 1994. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95000586. Source: OSTI; NTIS; 
GPO Dep. 

This study was designed to assess the potential energy savings 
from the use of lighting occupancy sensor control in Hanford Site 
facilities. The final results of the study provide useful information 
for assessing the cost-effective use of occupancy sensor lighting 
control. The results also include an assessment of the total poten- 
tial savings from the application of sensors across the entire site. 
The study involved placing sensor test equipment in multiple office 
spaces in eight buildings that are part of the Hanford contractor fa- 
cilities. Further testing was conducted to assess the effects of timer 
sensitivity adjustments on potential lighting energy savings. The re- 
sults of this test indicated that up to 100% additional wasted-light 
energy can be saved by using timer sensitivity settings as low as 
2.5 min, which is less than standard factory settings of usually 10 
to 20 min. The analysis indicates that savings from lighting opera- 
tions are affected by the work function and number of occupants in 
occupied spaces. The availability of daylight in a building space 
does not appear to have any noticeable aggregate effect on the 
quantity of wasted-light hours in occupied or unoccupied spaces. 
An assessment of the total potential savings for the entire Hanford 
Site included life-cycle costing that followed the federally accepted 
methodology. The life-cycle cost analysis was performed for a set of 
possible lighting wattages across the building spaces and occupant 
types identified from the initial analysis. Under current conditions, 
the potential savings is estimated to be $525,812/yr at an initial 
cost of $976,824. The total Net Present Value for the site is esti- 
mated at $3,539,926 with a simple payback period of 1.85 years. 


33457 (PNL-SA-23320) Lighting retrofit monitoring for the 
Federal sector-strategies and results at the DOE Forrestal 
Building. Halverson, M.A.; Schmelzer, J.R.; Keller, J.M.; Stoops, 
J.L.; Chvala, W.D. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-940893— 
13: Summer conference on energy efficiency in buildings, 
Monterey, CA (United States), 29 Aug - 3 sep 1994). Order Num- 
ber DE94018924. Source: OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL), the US Department of En- 
ergy (DOE) Federal Energy Management Program (FEMP), and 
Potomac Electric Power Company (PEPCO) have been conducting 
short-term monitoring studies at the Forrestal Building, headquar- 
ters of the DOE, since 1990. These studies were an integral part of 
the Shared Energy Savings (SES) lighting retrofit project completed 
in 1993. The overall goal of the project was to reduce electricity 
consumption at the Forrestal Building. One objective of the project 
was to use the building as a model for other federal SES lighting 
retrofit efforts. A complete short-term monitoring strategy in support 
of the SES project was developed. The strategy included baseline 
measurements of electrical consumption, performance measure- 
ments of proposed retrofits, and post-retrofit measurements of 
electricity consumption. Measurements included power consump- 
tion, power harmonics, and lighting levels. The results show a 56% 





reduction in electrical power consumed for lighting, as well as im- 
proved power quality and increased lighting levels. 


33458 (PNL-SA-24425) Field comparison of conventional 
HVAC systems with a residential gas-engine-driven heat 
pump. Miller, J.D. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-940893— 
5: Summer conference on energy efficiency in buildings, Monterey, 
CA (United States), 29 Aug - 3 sep 1994). Order Number 
DE94018454. Source: OSTI; NTIS; GPO Dep. 

Through its Office of Federal Energy Management Program 
(FEMP), the US Department of Energy (DOE) provides technical 
and administrative support to federal agency programs directed at 
reducing energy consumption and cost in federal buildings and fa- 
cilities. One such program is the New Technology Demonstration 
Program (NTDP). In this context, NTDP is a demonstration of a US 
energy-related technology at a federal site. Through a partnership 
with a federal site, the utility serving the site, a manufacturer of an 
energy-related technology, and other organizations associated with 
these interests, DOE can evaluate new technologies. The partner- 
ship of these interests is secured through a Cooperative Research 
and Development Agreement (CRADA). The Fort Sam Houston 
(San Antonio, Texas) NTDP is a field evaluation of a 3-ton gas- 
engine-driven residential heat pump. Details of the technical 
approach used in the evaluation, including instrumentation and 
methodology, are presented. Dynamic performance maps, based 
on field data, are developed for the existing residential furnaces 
and air conditioners at Fort Sam Houston. These maps are the ba- 
sis for comparisons between the candidate and current equipment. 
The approach offers advantages over pre/post-measure evalua- 
tions by decoupling the measured equipment performance from the 
effects of different envelope characteristics, occupant behavior, and 
weather. 


33459 (PNL-SA-24511) Minimum cost model energy code 
envelope requirements. Connor, C.C.; Lucas, R.G.; Turchen, S.J. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940893-16: Summer confer- 
ence on energy efficiency in buildings, Monterey, CA (United 
States), 29 Aug - 3 sep 1994). Order Number DE94018927. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the analysis underlying development of the 
U.S. Department of Energy’s proposed revisions of the Council of 
American Building Officials (CABO) 1993 Model Energy Code 
(MEC) building thermal envelope requirements for single-family and 
low-rise multifamily residences. This analysis resulted in revised 
MEC envelope conservation levels based on an objective method- 
ology that determined the minimum-cost combination of energy 
efficiency measures (EEMs) for residences in different locations 
around the United States. The proposed MEC revision resulted 
from a cost-benefit analysis from the consumer's perspective. In 
this analysis, the costs of the EEMs were balanced against the 
benefit of energy savings. Detailed construction, financial, eco- 
nomic, and fuel cost data were compiled, described in a technical 
support document, and incorporated in the analysis. A cost mini- 
mization analysis was used to compare the present value of the 
total long-nm costs for several alternative EEMs and to select the 
EEMs that achieved the lowest cost for each location studied. This 
cost minimization was performed for 881 cities in the United 
States, and the results were put into the format used by the MEC. 
This paper describes the methodology for determining minimum- 
cost energy efficiency measures for ceilings, walls, windows, and 
floors and presents the results in the form of proposed revisions to 
the MEC. The proposed MEC revisions would, on average, in- 
crease the stringency of the MEC by about 10%. 


33460 (PNL-SA-24554) Analysis of US commercial bulid- 
ing energy use trends, 1972-1991. Belzer, D.B.; Marsh, T.L.; 
Sands, R.D. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940893—11: 
Summer conference on energy efficiency in buildings, Monterey, 
CA (United States), 29 Aug - 3 sep 1994). Order Number 
DE94018926. Source: OSTI; NTIS; GPO Dep. 
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Over the past two decades energy consumption in commercial 
buildings has been the fastest growing segment among the major 
end-use sectors in the US. This paper provides a decomposition of 
the major factors behind the trends in commercial energy use over 
this period. It examines the impact on overall commercial sector 
energy intensity from: (1) new buildings, (2) changes in the compo- 
sition of buildings by geographic region and building type, (3) the 
growth in office equipment and computers, and (4) the influence of 
several common envelope conservation measures. A statistical de- 
composition of historical monthly electricity and gas consumption 
data is developed to separate energy use into heating, cooling, 
and ventilation (HVAC) and other components (non-HVAC). This 
data is then used in conjunction with historical commercial building 
floor space estimates to derive end-use intensities for these com- 
ponents of energy consumption. Deterministic analyses are 
performed to estimate the impacts of other factors. The impact of 
new buildings is measured by estimating the average improvement 
in heating efficiencies for buildings built after 1980. The effect of 
building composition on aggregate commercial building energy in- 
tensity is based upon estimates of historical floor space by building 
type and region and building-specific intensities derived from the 
1989 Commercial Building Energy Consumption Survey (CBECS). 
Stocks of various types of office equipment were constructed from 
industry statistics and independent surveys. The stocks of selected 
office equipment were combined with estimates of unit energy con- 
sumption to estimate the impact on total commercial electricity 
consumption. For estimating changes in energy intensity due to the 
building retrofits, the study utilizes a new energy simulation tool de- 
veloped as part of the Facility Energy Decision Screening (FEDS) 
system for the US Department of Energy. 


33461 (SEI-EED-36) Efficiency and emission characteris- 
tics of two Zambia cookstoves using charcoal and coal 
briquettes. Kaoma, J. (National Council for Scientific Research. 
Building and Industrial Minerals Research Labs. (Zambia)); Kasali, 
G.; Ellegaard, A. (ed.). Stockholm Environment Inst. (Sweden). 
1994. 40p. Order Number DE95700276. Source: OSTI; NTIS. 

Published in collaboration with SIDA. 

The emission characteristics of charcoal and coal briquettes in 
two Zambia household cookstoves were evaluated using an im- 
proved chamber method. The two domestic appliances were the 
traditional mbaula and the newly developed ceramic stove, referred 
to as the clay stove. Emission factors for pollutants, burn rate and 
thermal efficiency were monitored. The pollutants tested were car- 
bon monoxide (CO), respirable suspended particulates (RSP), nitric 
oxide (NO), nitrogen dioxide (NO2) and sulphur dioxide (SOz). 
Results showed high CO levels with charcoal in both stoves. How- 
ever, coal briquettes emitted more sulphur, RSP and NO, than 
charcoal in both stoves, a reflection of the physico-chemical fea- 
tures of the briquettes. Furthermore, the concentration of pollutants 
during combustion in the test room were usually in excess if inter- 
national indoor standards. Both appliances exhibited similar energy 
efficiencies from the combustion of charcoal, whereas the clay 
stove performed better with coal briquettes than with charcoal. The 
results also showed that there is room for improvement especially 
in the design of the ceramic stove and the quality of coal bri- 
quettes. 16 refs., 6 figs., 18 tabs 


33462 (SHA-EFI-RP-6511) Two essays on residential elec- 
tricity demand. Andersson, Bo. Stockholm School of Economics, 
Stockholm (Sweden). Dept. of Economics. May 1993. 50p. Order 
Number DE95707404. Source: OSTI; NTIS. 

This report consists of two parts which are separately indexed. 


33463 (SHA-EFI-RP-—6511, pp. 1-34) Electricity demand - A 
study of the Swedish residential sector. Andersson, Bo. Stock- 
holm School of Economics, Stockholm (Sweden). Dept. of 
Economics. May 1993. In Two essays on residential electricity de- 
mand. 50p. Order Number DE95707404. Source: OSTI; NTIS. 

A micro database including observations on 4000 individual 
households’ stock of electric appliances, household size, income, 
price of electricity paid by the household, and other household spe- 
cific characteristics, is used in the estimations. Several studies 
have previously been carried out using aggregate national data to 
estimate the demand for electricity. Since the underlying theory of 
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consumer demand is based on individual agents behavior this sug- 
gests problems with precision of the estimations when aggregate 
data is used. The richness of the database used here suggests 
that those estimation problems can be avoided, i.e. precise and 
good estimations of the electricity demand are possible. Two ques- 
tions are stated beforehand: The magnitude of a price effect on 
electricity demand; and whether the detailed information in the 
database is enough to explain the variations in the individual 
households’ electricity demand or if additional information (e.g. 
socio-economic data) is needed on consumers’ behavior and 
habits. The conclusions drawn are: The hypothesis of a price 
effect can not be rejected; and, Even though detailed household- 
specific data is used, it is only possible to explain a small share of 
the total variations in electricity demand. 9 refs., 20 tabs 


33464 (SHA-EFI-RP-6511, pp. 35-44) A search cost ap- 
proach to energy efficiency barriers. Andersson, Bo. Stockholm 
School of Economics, Stockholm (Sweden). Dept. of Economics. 
May 1993. In Two essays on residential electricity demand. 50p. 
Order Number DE95707404. Source: OSTI; NTIS. 

The purpose of this paper is to show that the existence of a 
search cost could induce a rational consumer to choose energy us- 
ing equipment that would not be selected if the consumer had 
been well-informed at the beginning of the search process. The fo- 
cus of the paper is restricted to the discussion of purchase 
decisions taken by consumers that have made the decision to pur- 
chase new equipment. In this paper no attention is paid to the 
optimal point in time when replacement of an existing equipment 
should be made. 11 refs, 1 fig 


33465 (VTT-ETRR-12-Pt.2) Low-energy residential hous- 
ing. Kouhia, |. (Technical Research Centre of Finland, Espoo 
(Finland). Building Materials Lab.); Jaervinen, R.; Erat, B.; Luoma, 
K.; Kalema, T.; Haapala, T.; Punttila, A.; Ahlstroem, B.; Pulakka, S. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Building Mate- 
rials Lab. 1992. 81p. Project KTM-300/881/87. Order Number 
DE95700196. Source: OSTI; NTIS. 

ETRR Research Programme. 

In an earlier stage of the-project, low-energy small house 
solutions comprising energy-saving equipment and structural alter- 
natives were conceptualized, and provisional calculations were 
made to compare the heating energy consumption and costs of the 
various house concepts. The target levels of heating energy con- 
sumption in the low-energy small houses were 75 %, 50 %, 25 % 
and less than 25 % of the heating energy consumption in a build- 
ing representative of present-day construction methods. From the 
various low-energy small house solutions, one of each consump- 
tion category was selected for more detailed examination and 
design work. This report presents the results of this more detailed 
examination and planning with regard to architectural, structural 
and HVAC design as well as studies on heating energy consump- 
tion and costs. The results indicate that the consumption of energy 
in small-houses can be halved without essentially changing the an- 
nual costs. Reducing energy consumption economically to below 
half the present level would require an increase in the price of en- 
ergy of essential limitations in availability. 


33466 (VTT-ETRR-31-Pt.3) Low-energy small house. 
Kouhia, |. (Ekosolar Oy, Espoo (Finland)); Nieminen, J.; Erat, B.; 
Kalema, T.; Haapaia, T.; Punttila, A.; Nyman, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Building Materials Lab. 1993. 
39p. Project KTM-300/881/87. Order Number DE95700194. 
Source: OSTI; NTIS. 

ETRR Research Programme. Also published in Finnish as the 
report no. VTT-ETRR-30. 

Low-energy small-house designs for various heating energy con- 
sumption levels have been planned in this research project. The 
actual house designs have been presented in earlier reports of the 
project. The potential and profitability of various energy-saving 
measures have been examined in this report. The investigations in- 
dicated that improvement of the thermal insulation of the building 
envelope, utilization of advanced windows and the heat recovery 
from the exhaust air are the most profitable saving measures. 
These measures examined in terms of the annual costs of build- 
ings are valuable saving measures even at an energy prize of 25 
p/kWh. By using the above mentioned measures, it is possible to 
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reduce the annual consumption of heating energy to 80 kWh/room 
m*. The project has taken part in IEA cooperation by taking part in 
the solar research programmes project ‘Advanced solar low-energy 
buildings’, TASK XIII. A small house requiring very little energy has 
been planned within the framework of this cooperation, the annual 
consumption of the bought-in heating energy of which being 
around 3.0 kWh/room-m?. A house will be built in Pietarsaari for 
the housing fair to be held in the summer 1994 (orig.). 


33467 (VTT-ETRR-33) Renovation outlines for private 
houses in Finland. Hekkanen, M. (Technical Research Centre of 
Finland, Oulu (Finland). Building Lab.); Haekkilae, A.; Sallinen, U. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Building Mate- 
rials Lab. 1993. 18p. Project KTM-300/881/87. Order Number 
DE95700195. Source: OSTI; NTIS. 

ETRR Research Programme. 

The utility of energy economical renovation project is good 
enough on even the energy price of today, when also the other 
values are to be taken into consideration. If only the money value 
is to be emphasized, renovation is always economically profitable, 
if the heating system has to be repaired. Renovation concept must 
always be based on the demands according to the house. It is not 
sensible to emphasize maximum energy savings. Much more im- 
portant is to take care of that repairing does not bring any risky 
constructions or bad indoor air. Generally the best result can be 
achieved by very simple improvements. The biggest problems with 
energy economical renovation are mistakes concerning with 
planning or making. Often the meaning of planning is to be under- 
estimated and right repairing principles are not known, 


33468 (VTT-TIED-1514) Development of emulation meth- 
ods. Kaerki, S. (ed.) (Technical Research Centre of Finland, Espoo 
(Finland). Lab. of Heating and Ventilation). Technical Research 
Centre of Finland, Espoo (Finland). 1993. 281p. Order Number 
DE95700199. Source: OSTI; NTIS. 

A building emulator is a HVAC and control system testing facility 
which is comprised of both actual HVAC-equipment and partly 
computer simulation models. An emulator for a building energy 
management system (BE MS) application consists of a simulated 
building and its (simulated) mechanical system connected to a real 
BEMS. Emulators are suitable for use in testing, product develop- 
ment, training, tuning control equipment, imitating plant fault, and 
performance evaluation of process equipment. The report presents 
a collaborative research effort which was carried out by IEA (Inter- 
national Energy Agency) Annex 17. Within the project six building 
emulators using different hardware and software were developed in 
different countries. The report describes the basic structure of 
these emulators and the validation tests performed. In addition, 
various applications emulators are discussed in general and for 
BEMS testing in particular. Guidelines for building an emulator and 
for evaluating BEMS performance are presented. An example of 
the use of emulation techniques for BEMS quality assessment is 
also described. 


33469 (WHC-SD-W011H-ES—002) Humidity requirements in 
WSCF Laboratories. Evans, R.A. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95000448. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to develop and document a position 
on Relative Humidity (RH) requirements in the WSCF Laboratories. 
A current survey of equipment vendors for Organic, Inorganic and 
Radiochemical laboratories indicate that 25% - 80% relative humid- 
ity may meet the environmental requirements for safe operation 
and protection of all the laboratory equipment. 


3202 Transportation 
Refer also to citation(s) 32339, 32944, 33924, 34176 


33470 (ANL/ESD/TM-—70) The interaction of two narrow 
magnets and a moving conducting slip. Wang, Z.; Winkleman, 
S.R.; Mulcahy, T.M.; Coffey, H.T.; Rote, D.M.; Hull, J.R. Argonne 
National Lab., IL (United States). Jul 1994. 18p. Sponsored by De- 
partment of Defense, Washington, DC (United States);Department 
of Transportation, Washington, DC (United States). DOE Contract 





W-31109-ENG-38. Order Number DE94018575. Source: 
NTIS; GPO Dep. 

Measurements were made of the forces experienced by two nar- 
row but relatively long permanent magnets positioned above a 
moving, electrically conducting surface. The intent was to deter- 
mine the accuracy of various means of computing these forces. It 
was found that the behavior at very high speeds can be approxi- 
mated by using elementary methods and making the assumption 
that magnetic images are formed in the conductor. At lower 
speeds, a published formulation that uses Fourier transform tech- 
niques is quite reliable for the parameters of the experiments. A 
commercial computer code that uses a finite-element method of 
analysis is also in good agreement The results are relevant to the 
design of high-speed magnetically levitated (maglev) ground trans- 
portation vehicles having multiple magnets, where the guideway 
consists of a continuous-sheet conductor. 


OSTI; 


33471 (CONF-9304263—1) Digital map and spatial database 
requirements for advanced traffic management systems. 
Lerner-Lam, E. (Princeton Univ., NJ (United States). Intelligent 
Transportation Systems Center); Smith, W.T.; Francisca, J.R.; 
Rathi, A. Oak Ridge National Lab., TN (United States). [1993]. 14p. 
Sponsored by Federal Highway Administration, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 3. Intelli- 
gent Vehicle Highway Systems (IVHS) America annual meeting; 
Washington, DC (United States); 16 Apr 1993. Order Number 
DE94018700. Source: OSTI; NTIS; GPO Dep. 

Advanced Traffic Management Systems (ATMS) depend on 
good-quality digital maps and spatial databases. Concerns over the 
availability of digital maps and spatial databases for ATMS’s in the 
United States were initially raised in early meetings of IVHS 
America ATMS committee. While there has been little argument re- 
garding the important role of the private sector in providing 
“value-added” data for sale to public and private parties, the IVHS 
community has since been engaged in a lively debate over the ap- 
propriates roles of the public and private sectors in providing “base 


data” for the nation’s Intelligent Vehicle and Highway Systems. This 
paper summarizes the activities of the ATMS Committee over the 
past 1 1/2 years and offers recommendations for next steps to be 
taken toward laying the foundations for efficient and effective de- 
ployment of digital map and spatial database resources for use in 
advanced traffic management systems. 


33472 (DOE/ER-0626) Beyond telecommuting: A new 
paradigm for the effect of telecommunications on travel. Niles, 
J.S. USDOE Office of Energy Research, Washington, DC (United 
States). Sep 1994. 87p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95001224. Source: OSTI; NTIS; 
GPO Dep. 

Conventional wisdom about social and economic behavior hokis 
that the use of telecommunications is a natural substitute for trans- 
portation. For example, telephone calls can replace travel to 
meetings, and facsimile or electronic-mail transmission of docu- 
ments substitutes for courier or postal delivery. The moving of 
information can replace the moving of period and goods. Vehicle 
traffic on the national transportation infrastructure can be replaced 
by digital traffic on what is now called the National Information In- 
frastructure (Nil). A leading example is telecommuting. This means 
using telecommunications to replace commuting between home 
and work. Telecommuting is an optional way of expanding employ- 
ees’ work locations in those circumstances where it yields both 
improved organizational performance and employee satisfication. 
Telecommuting accounts for 7.6 million U.S. workers as of early 
1993, up 15% from the 6.6 million counted in 1992. The growth of 
telecommuting has been strong for the past five years. No one has 
identified any reasons to suggest that this growth will abate in the 
forseeable future. 


33473 (FRNC-TH-3739) Models and decomposition for dy- 
namic transshipment problems: application to the distribution 
of freight/SNCF cars. Morin, M.H. Grenoble-1 Univ., 38 (France). 
Apr 1993. 168p. (In French). Order Number DE95700155. Source: 
OSTI; NTIS (US Sales Only). 

In the technical and commercial achievement of freight trans- 
portation, the distribution of empty freight cars takes a large place 
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within the production cost, the quality and the consistency of of- 
fered service. The objectives are the satisfaction of customers 
demands and the optimization of empty freight cars distribution, us- 
ing an operations research method. The main difficulty is to solve a 
large scale problem (85000 wagons and 6000 demands/week), in 
a complex system and to provide optimal decisions in real time 
with uncertain data over the working horizon. So it is necessary to 
include the dynamic, forecasting and multilevel aspects in the re- 
search of optimal decisions. The main objective of the thesis is to 
adapt a decomposition method to a dynamic transshipment model. 
We suggest a decomposition over time, a decomposition of the ve- 
hicle fleet and a spatial decomposition. For the latter, we suggest a 
new primal-dual decomposition method. (author). 118 refs., 4 an- 
nexes. 


33474 (LA-UR—94-2681) Traffic at the edge of chaos. Nagel, 
K. (Los Alamos National Lab., NM (United States)); Rasmussen, S. 
Los Alamos National Lab., NM (United States). [1994]. 15p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9407120—1: 4. artificial life 
conference, Boston, MA (United States), 6-8 Jul 1994). Order 
Number DE94018078. Source: OSTI; NTIS; GPO Dep. 

We use a very simple description of human driving behavior to 
simulate traffic. The regime of maximum vehicle flow in a closed 
system shows near-critical behavior, and as a result a sharp de- 
crease of the predictability of travel time. Since Advanced Traffic 
Management Systems (ATMSs) tend to drive larger parts of the 
transportation system towards this regime of maximum flow, we ar- 
gue that in consequence the traffic system as a whole will be driven 
closer to criticality, thus making predictions much harder. A simula- 
tion of a simplified transportation network supports our argument. 


33475 (LA-UR-94-3144) Recent developments in low cost 
stable structures for space. Thompson, T.C.; Grastataro, C.; 
Smith, B.G. Los Alamos National Lab., NM (United States). [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409222—1: Advanced materials 
for high precision detectors, Geneva (Switzerland), 28 Sep 1994). 
Order Number DE95000857. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos National Laboratory (LANL) in partnership with 
Composite Optics Incorporated (COl) is advancing the develop- 
ment of low cost, lightweight, composite technology for use in 
spacecraft and stable structures. The use of advanced composites 
is well developed, but the application of an all-composite tracker 
structure has never been achieved. This paper investigates the ap- 
plication of composite technology to the design and fabrication of 
an all-composite spacecraft bus for small satellites, using technol- 
ogy directly applicable to central tracking in a high luminosity 
environment. The satellite program Fast On-Orbit Recording of 
Transient Events (FORTE) is the second in a series of satellites to 
be launched into orbit for the US Department of Energy (DOE). 
This paper will discuss recent developments in the area of low cost 
composites, used for either spacecraft or ultra stable applications 
in high energy physics (HEP) detectors. The use of advanced com- 
posites is a relatively new development in the area of HEP. The 
Superconducting Super Collider (SSC) spawned a new generation 
of Trackers which made extensive use of graphite fiber reinforced 
plastic (GFRP) composite systems. LANL has designed a structure 
employing new fabrication technology. This concept will lower the 
cost of composite structures to a point that they may now compete 
with conventional materials. This paper will discuss the design, 
analysis and proposed fabrication of a small satellite structure. 
Central tracking structures using advanced materials capable of 
operating in an adverse environment typical of that found in a high 
luminosity collider could use identical concepts. 


33476 (SAND-—94-2048C) Robust lateral control of highway 
vehicles. Byrne, R.H. (Sandia National Labs., Albuquerque, NM 
(United States)); Abdallah, C. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410180—1: Intelligent vehicles symposium ‘94, Paris 
(France), 24-26 Oct 1994). Order Number DE94017404. Source: 
OSTI; NTIS; GPO Dep. 

Vehicle lateral dynamics are affected by vehicle mass, longitudi- 
nal velocity, vehicle inertia, and the cornering stiffness of the tires. 
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All of these parameters are subject to variation, even over the 
course of a single trip. Therefore, a practical lateral control system 
must guarantee stability, and hopefully ride comfort, over a wide 
range of parameter changes. This paper describes a robust con- 
troller which theoretically guarantees stability over a wide range of 
parameter changes. The robust controller is designed using a fre- 
quency domain transfer function approach. An uncertainty band in 
the frequency domain is determined using simulations over the 
range of expected parameter variations. Based on this bound, a 
robust controller is designed by solving the Nevanlinna-Pick inter- 
polation problem. The performance of the robust controller is then 
evaluated over the range of parameter variations through simula- 
tions. 


3203 Industrial and Agricultural Processes 


Refer also to citation(s) 32157, 32164, 32167, 32168, 32169, 
32171, 32219, 32330, 32362, 32418, 32452, 32453, 32468, 32535, 
32536, 33349, 33352, 33574, 33589, 34353 


33477 (CONF-930572-15) Pilot plant testing of IGT’s 
two-stage fluidized-bed/cyclonic agglomerating combustor. 
Rehmat, A. (Institute of Gas Technology, Chicago, IL (United 
States)); Mensinger, M.C.; Richardson, T.L. Institute of Gas Tech- 
nology, Chicago, IL (United States). [1993]. 22p. Sponsored by 
Environmental Protection Agency, Washington, DC (United 
States);Institute of Gas Technology, Chicago, IL (United 
States);Gas Research Inst., Chicago, IL (United States). From 12. 
annual international symposium on thermal treatment technologies 
- incineration conference; Knoxville, TN (United States); 3-7 May 
1993. Source: OSTI; Institute of Gas Technology, 3424 S. State 
St., Chicago, IL 60616. 

The Institute of Gas Technology (IGT) is conducting a multi-year 
experimental program to develop and test, through pilot-scale oper- 
ation, IGT’s two-stage  fluidized-bed/cyclonic agglomerating 
combustor (AGGCOM). The AGGCOM process is based on com- 
bining the fluidized-bed agglomeration and gasification technology 
with the cyclonic combustion technology, both of which have been 
developed at IGT over many years. AGGCOM is a unique and ex- 
tremely flexible combustor that can operate over a wide range of 
conditions in the fluidized-bed first stage from low temperature 
(desorption) to high temperature (agglomeration), including gasifi- 
cation of high-energy-content wastes. The ACCCOM combustor 
can easily and efficiently destroy solid, liquid, and gaseous organic 
wastes, while isolating solid inorganic contaminants within an 
essentially non-leachable glassy matrix, suitable for disposal in ordi- 
nary landfills. Fines elutriated from the first stage are captured by a 
high-efficiency cyclone and returned to the fluidized bed for ultimate 
incorporation into the agglomerates. Intense mixing in the second- 
stage cyclonic combustor ensures high destruction and removal 
efficiencies (DRE) for organic compounds that may be present in 
the feed material. This paper presents an overview of the experi- 
mental development of the AGGCOM process and progress made 
to date in designing, constructing, and operating the 6-ton/day AG- 
GCOM pilot plant. Results of the bench-scale tests conducted to 
determine the operating conditions necessary to agglomerate a soil 
were presented at the 1991 Incineration Conference. On-site con- 
struction of the AGGCOM pilot plant was initiated in August 1992 
and completed at the end of March 1993, with shakedown testing 
following immediately thereafter. The initial tests in the AGGCOM 
pilot plant will focus on the integrated operation of both stages of 
the combustor and will be conducted with “clean” topsoil. 


33478 (CONF-930893-41) Materials/manufacturing element 
of the Advanced Turbine System Program. Karnitz, M.A.; De- 
van, J.H.; Holcomb, R.S.; Ferber, M.K.; Harrison, R.W. Oak Ridge 
National Lab., TN (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Morgantown, WV (United 
States); 3-5 Aug 1993. Order Number DE94017299. Source: OSTI; 
NTIS; GPO Dep. 

One of the supporting elements of the Advanced Turbine Sys- 
tems (ATS) Program is the materials/manufacturing technologies 
task. The objective of this element is to address critical materials 


244 ERA Vol. 19, No. 12 


issues for both industrial and utility gas turbines. DOE Oak Ridge 
Operations Office (ORO) will manage this element of the program, 
and a team from DOE-ORO and Oak Ridge National Laboratory is 
coordinating the planning for the materials/manufacturing effort. 
This paper describes that planning activity which is in the early 
stages. 


33479 (CONF-930926-40) Test results of superconducting 
AC magnets for magnetic refrigeration experiment. Lue, J.W.; 
Luton, J.N.; Schwenterly, S.W.; Wilson, C.T. Oak Ridge National 
Lab., TN (United States). [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO5-840R21400. From 
13. international conference on magnet technology; Victoria 
(Canada); 20-24 Sep 1993. Order Number DE94018695. Source: 
OSTI; NTIS; GPO Dep. 

Magnetic refrigeration can be achieved by cycling the magnetic 
field while leaving the magnetic material and the magnet stationary 
to avoid the large electromagnetic force problem. Two supercon- 
ducting magnets were used to test this approach. First, we 
reconfigurated a force-cooled cable-in-conduit magnet to operate 
with liquid rather than supercritical helium. Limited by the available 
power supply voltage, the fastest charging rate achieved was 10 s 
to 5 T. A second low loss magnet was acquired for operation to 7 
T with a 6-s duty cycle. This is a bath-cooled magnet with potted 
sub-coils. The conductor is a 20-strand Rutherford-type cable with 
Ebanol insulation on each strand. This magnet quenched prema- 
turely at 6.4 T. It was charge rate sensitive and the fastest 
charging rate achieved was 10 s to 5.8 T. 


33480 (CONF-9310170—-2) On the origins and modeling of 
frictional behavior in interfacially-complex sliding contacts. 
Blau, P.J. Oak Ridge National Lab., TN (United States). [1994]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From American Society of Mechanical 
Engineers/Society of Tribologists and Lubrication Engineers 
(ASME/STLE) joint tribology conference; New Orleans, LA (United 
States); 24-27 Oct 1993. Order Number DE94019129. Source: 
OSTI; NTIS; GPO Dep. 

The magnitude of the kinetic friction force usually varies with 
time in very clean or marginally-lubricated sliding systems. In some 
poorly-lubricated tribosystems, this variation can be as large as the 
nominal value of the friction force, itself. Most classical sliding fric- 
tion models attempt to derive a single value for the friction force or 
friction coefficient for a given set of materials and conditions, even 
in the face of numerous experiments and observations of real ma- 
chine behavior which continue to demonstrate its multi-valued, 
time-dependent nature. The simultaneous frictional processes in 
complex sliding interfaces are considered in more detail using 
graphical constructions called friction process diagrams (FPD). 
These diagrams provide a straightforward technique to account for 
the changing, relative contributions of mechanisms which explain 
the variability in friction. Applications of binary and ternary FPD’s to 
metallic and ceramic sliding systems with debris are provided to il- 
lustrate their wide applicability. 


33481 (CONF-9405217-1) Advanced turbine/CO, pellet ac- 
celerator. Foster, C.A.; Fisher, P.W. Oak Ridge National Lab., TN 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. (CONF- 
9405218-1: NSRP panel SP-3 surface preparation & coating 
meeting; 1994 DOD/industry advanced coatings removal confer- 
ence, Kenner, LA (United States); New Orleans, LA (United 
States), 16-17 May 1994; 17-19 may 1994). Order Number 
DE94017899. Source: OSTI; NTIS; INIS; GPO Dep. 

An advanced turbine/CO, pellet accelerator is being evaluated 
as a depaint technology at Oak Ridge National Laboratory. The 
program, sponsored by Warner Robins Air Logistics Center, Robins 
Air Force Base, Georgia, has developed a robot-compatible appa- 
ratus that efficiently accelerates pellets of dry ice with a high-speed 
rotating wheel. In comparison to the more conventional com- 
pressed air sandblast pellet accelerators, the turbine system can 
achieve higher pellet speeds, has precise speed control, and is 
more than ten times as efficient. A preliminary study of the appara- 
tus as a depaint technology has been undertaken. Depaint rates of 
military epoxy/urethane paint systems on 2024 and 7075 aluminum 
panels as a function of pellet speed and throughput have been 





measured. In addition, methods of enhancing the strip rate by com- 
bining infra-red heat lamps with pellet blasting have also been 
studied. The design and operation of the apparatus will be 
discussed along with data obtained from the depaint studies. Appli- 
cations include removal of epoxy-based points from aircraft and the 
cleaning of surfaces contaminated with toxic, hazardous, or ra- 
dioactive substances. The lack of a secondary contaminated waste 
stream is of great benefit. 


33482 (DOE/CE/40738-8) High-intensity drying processes - 
impulse drying. Orloff, D.1.; Phelan, P.M. Institute of Paper Sci- 
ence and Technology, Atlanta, GA (United States). Dec 1993. 
324p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-85CE40738. Order Number DE94019110. 
Source: OSTI; NTIS; GPO Dep. 

Experiments have been conducted on a sheet-fed pilot-scale 
shoe press to compare impulse drying and double-felted pressing. 
Both an IPST ceramic coated and Beloit Type A press roll have 
been evaluated for linerboard sheet structures having a wide range 
of z-direction permeability. Both roll surfaces evaluated had thermal 
properties that are covered by IPST impulse drying patents. The 
intent of the experiments was to find ways of correcting sheet 
sticking problems observed in previous pilot-scale shoe press ex- 
periments; to compare the performance of the IPST ceramic press 
rol! surface coating to Beloit’s Type A surface; to conduct the ex- 
periments over a wide range of linerboard sheet structures; and to 
evaluate the resulting linerboard in terms of key physical proper- 
ties. Previously observed sheet sticking problems had been partly 
traced to excessive press roll surface roughness. Hence, both roll 
surfaces used in the current experiments were diamond ground to 
achieve improved surface smoothness. Previous work had also 
raised the possibility that sheet sticking could also be contributed 
to by the deposit of calcium carbonate from the felt wash water to 
the heated press roll surface. To test this later hypothesis, the Be- 
loit Type A press roll was evaluated using soft (deionized) and 
hard (calcium carbonate containing) felt wash water. It was ob- 


served that as long as the press roll surface temperature exceeded 
150°C, sheets would not stick to the press roll surface. An attempt 
was made to evaluate the IPST ceramic coated press roll in a simi- 
lar way, however roll surface failure prevented experiments from 
being conducted with hard felt wash water. When soft felt wash 
water was used, the IPST ceramic coated press roll only showed 
signs of sticking at press roll temperatures below 150°C. 


33483 (DOE/CE/40908-T2) Proof of concept test and eval- 
uation (pilot/mill testing) of Lasentec refining sensor: Final 
report. Anderson, J.E. Herty Foundation, Savannah, GA (United 
States). 3 Jun 1994. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89CE40908. Order Number 
DE94019030. Source: OSTI; NTIS; GPO Dep. 

On-line measurement of refining development is of vital concern 
to the papermaker since its control directly affects the uniformity of 
the product, drainage, drying and energy consumption. The current 
methods of monitoring fiber development during refining rely on 
secondary measures such as: Drainage rate, either measured off- 
line as Canadian standard freeness, or on-line with a number of 
commercial sample and test devices; energy consumption at the 
refiner; or changes in vacuum on the paper machine. To overcome 
these limitations of the existing technology, this project was de- 
signed to evaluate the use of a new type of sensor to monitor fiber 
development during refining. This sensor, a Lasentec Scanning 
Laser Microscope (SLM), is currently used as a particle size ana- 
lyzer for slurries. The sensor will be described in more detail later. 
The use of this sensor had been successful in the laboratory. This 
project, was to establish this instrument as an in-line means to di- 
rectly monitor refining. 


33484 (DOE/ID/12772—4) Enhanced shell-and-tube heat es- 
changers for the power and process industries: Final report. 
Bergies, A.E.; Jensen, M.K.; Somerscales, E.F.; Curcio, L.A. Jr.; 
Trewin, R.R. Rensselaer Polytechnic Inst., Troy, NY (United 
States). Aug 1994. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC07-881D12772. Order Number 
DE94017505. Source: OSTI; NTIS; GPO Dep. 

Single-tube pool boiling tests were performed with saturated pure 
refrigerants and binary mixtures of refrigerants. Generally, with 
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pure refrigerants, the High Flux surface performed better at the 
higher heat fluxes compared to the Turbo-B tube, and both 
enhanced surfaces performed significantly better than smooth sur- 
face. In tests of R-11/R-113 mixtures, the enhanced surfaces had 
much less degradation in heat transfer coefficient due to mixture 
effects compared to smooth tubes; the largest degradation oc- 
curred at a mixture of 25% R-11/75% R-113. Under boiling in 
saturated aqueous solution of calcium sulfate, with a single tube, 
effects of fouling were more pronounced at the higher heat fluxes 
for all surfaces. Two staggered tube bundles were tested with tube 
pitch-diameter ratios of 1.17 and 1.50. For the pure refrigerant, 
tests on the smooth-tube bundle indicated that the effects on the 
heat transfer coefficient of varying mass flux, quality, and tube- 
bundle geometry were small, except at low heat fluxes. Neither 
enhanced surface showed any effect with changing mass flux or 
quality. The binary mixture bundle-boiling tests had results that 
were very similar to those obtained with the pure refrigerants. 
When boiling a refrigerant-oil mixture, all three surfaces (smooth, 
High Flux, and Turbo-B) experienced a degradation in its heat 
transfer coefficient; no surface studied was found to be immune or 
vulnerable to the presence of oil than another surface. 


33485 (DOE/PC/93208-T3) Preconversion catalytic deoxy- 
genation of phenolic functional groups: Quarterly technical 
progress report, 1 April 1994-30 June 1994. Kubiak, C.P. Pur- 
due Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93208. Order Number 
DE95000407. Source: OSTI; NTIS; GPO Dep. 

The initial phases of this research focus on identifying catalyst 
requirements essential for low temperature deoxygenation of phe- 
nols. These studies make use of soluble transition metal catalysts 
and phenols. These well defined systems are chosen because they 
are amenable to facile characterization by routine spectroscopic 
methods (IR, NMR, UV-Vis) at modest temperature and pressures. 
The advantage of transition metal catalysts is that their study pro- 
vides a richly detailed knowledge of fundamental chemical 
mechanisms for catalysis. The ongoing studies focus on 
mono(aryloxide) potential catalysts of the class: Ir(triphos) (O-Ph), 
[Pt(triphos)(O-Ph)]* and Rh(triphos)(O-Ph). 


33486 (ETDE/DE-mf-95703491) Toxic waste avoidance in 
Hessen: CHC residues: Phase Fill. Survey of results. Institut 
fuer Chemisch-Technische und Oekonomische Forschung und Be- 
ratung, Muenchen (Germany); Ministerium fuer Umwelt, Energie 
und Bundesangelegenheiten des Landes Hessen, Wiesbaden 
(Germany). Dec 1991. 27p. (in German). Order Number 
DE95703491. Source: OSTI; NTIS (US Sales Only). 

The four most important representatives of chlorinated hydrocar- 
bons (CHCs) are perchloro-ethylene ("per”), dichloro-methane, 
trichloro-ethylene ("tri"), and 1,1,1-trichloro-ethane. They are, by 
now, ubiquitous. The results presented are based on comprehen- 
sive and in part plant-specific surveys of data as well as on the 
consistent application of two instruments developed by the Ecotec 
Institute: - balancing analysis of flows of substances, - potential/ 
difference analysis. With the aid of these tools, the impact of the 
proposed measures for further cuts in CHCs is made quantifiable 
for the first time, permitting to effectively tackle the environment- 
political targets of avoidance, reduction and recycling of hazardous 
substances. (orig.) 


33487 (KTM/E-B—-167) KUITU - Energy-efficient mechanical 
pulping: Final report on the energy research programme 1988- 
1992. Sundhoim, J. (Finnish Pulp and Paper Research Institute, 
Espoo (Finland)). Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 1994. 67p. Project KTM-201/881/87. Order Number 
DE95700234. Source: OSTI; NTIS. 

KUITU Research Programme. Published in Finnish as the report 
KTM/E-B—166. 

The most important aim of the Kuitu programme was to improve 
the competitiveness of the paper industry and paper machinery 
manufacturers trough improvements in energy technology. Three 
targets were to be achieved by 1993: to find ways of reducing spe- 
cific energy consumption in existing mechanical pulping processes 
by 10-20 % through process modifications; to show the electricity- 
saving potential of several new types of pulping process; to 
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establish the theoretical potential for energy saving in mechanical 
pulping. The main aims of the Kuitu programme have been 
achieved. The results of the Kuitu programme suggest that much 
of the increase in the energy requirement of mechanical pulping 
can be avoided. The technology for achieving this in groundwood 
and TMP processes is also starting to take shape. The necessary 
measures will, however, require both capital investment and, in 
many cases, further development work. This means that putting 
the results into practice will take time. Although it is difficult to give 
exact figures for the impact of the Kuitu programme's results on 
energy consumption, the coordination project suggests that apply- 
ing the results of the Kuitu programme projects will cut the growth 
in total electricity consumption by about 5 percentage points. Ac- 
cording to the coordination project, the electricity required for 
mechanical pulping will grow by 15-20 % over the next 5-6 years. 
Without the findings of the Kuitu programme, this growth would be 
20-25 %. This corresponds to an annual saving of 0.3-0.4 TWh of 


energy, equivalent to FIM 50-70 million. Electricity output could be 
cut by 40-60 MWk. 


33488 (KTM/E-B—169-Ed.2) SULA Energy-efficient steel and 
metal production: Final report on the energy research pro- 
gramme 1988-1992. Hakulin, H. (ed.) (Association of Finnish Steel 
and Metal Producers, Helsinki (Finland)). Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept. 1993. 141p. Project KTM- 
367/881/87. Order Number DE95700189. Source: OSTI; NTIS. 

SULA Research Programme. Also published in Finnish. 

The objective of the SULA-programme has been to improve the 
energy-efficiency of the steel and base metals industry in Finland. 
The participants of the research work were: Helsinki University of 
Technology, Aabo Akademi, University of Oulu and The Technical 
Research Centre of Finland, as well as the branch companies 
Dalsbruk Oy Ab (Fundia), Imatra Steel Oy Ab, Outokumpu Oy and 
Rautaruukki Oy. The following processes have served as research 
objects: production of iron and steel, production of ferrochromium 
and stainless steel, production of copper and nickel, pyrometallur- 
gical production of zinc, strip casting of steel, rolling and heat 
treatment of steel, application of knowledge based technology and 
mathematical modelling in energy management and new methods 
for measuring the temperature. The programme started at the be- 
ginning of the year 1988 and lasted to the end of the year 1992, 
some projects continued until the middle of the year 1993. Several 
projects aimed at improving the energy efficiency of current pro- 
cesses. As far as the results of the research can be calculated, the 
savings per annum are estimated to be 800-1000 TJ. The most 
ambitious projects aim at creating new production processes. The 
strip casting project and the project for pyrometallurgical zinc pro- 
duction have advanced to the demonstration plant stage. If the 
research is successful, the specific energy consumption in the pro- 
duction of cold rolled sheet and zinc will be essentially reduced. In 
addition to the calculable energy-savings, the research programme 
has indirectly improved the energy economy. The results of some 
projects promote the export of technology, 


33489 (NEI-NO-433) Integrated design and control of heat 
exchanger networks. Mathisen, K.W. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Apr 1994. 203p. Order Number 
DE95707370. Source: OSTI; NTIS. 

Energy recovery through heat exchangers networks is an impor- 
tant part of most chemical processes. The energy integration 
introduces interactions, and may make the process more difficult to 
control and operate. Dynamic behaviour and possible control prob- 
lems are addressed in this thesis. Moreover, it is discussed how 
the gained understanding and insight about control and operation 
may be taken into account during control configuration design and 
network design. Interactions in heat exchanger networks are ana- 
lyzed, and two-ways interactions may occur for networks with heat 
load loops involving only process heat exchangers or networks 
where one of the matches has two controlled outputs. For the latter 
case a simple analytic expression for the steady-state relative gain 
array has been derived. The expression shows that the preferred 
pairing for decentralized control only depends on the thermal effec- 
tiveness of the match with the two outputs. Controllability of heat 
exchanger networks depends heavily on the control configuration 
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or bypass locations. Usually manipulating single direct effect by- 
passes are preferred, but energy or steady-state disturbance 
rejection considerations may favour bypasses on upstream ex- 
changers, multi-bypasses or split fractions. Operability of heat 
exchanger networks depends on stream and exchanger parame- 
ters, but also on structure. It is explained that control of networks 
where remixed split streams are controlled outputs and networks 
with matches where both outlets are controlled outputs may be dif- 
ficult. Operational considerations also favor no-split designs without 
inner matches with downstream process heat exchangers on both 
sides. 157 refs., 76 figs., 33 tabs. 


33490 (PNL-10080) Staff exchange with Freeborn Tool 
Company: Final project. Rasmussen, D.E. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1994. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95000833. Source: OSTI; NTIS; 
GPO Dep. 

Staff exchanges, such as the one described in this report, are 
intended to facilitate communication and collaboration among sci- 
entists and engineers at Department of Energy (DOE) laboratories, 
US industry, and academia. Funding support for these exchanges 
is provided by the DOE, Office of Energy Research, Laboratory 
Technology Transfer Program. Funding levels for each exchange 
typically range from $20,000 to $40,000. The exchanges offer the 
opportunity for the laboratories to transfer technology and expertise 
to industry, gain a perspective on industry's problems, and develop 
the basis for further cooperative efforts through Cooperative 
Research anc Development Agreements (CRADAs) or other mech- 
anisms. Information in this report on the staff exchange of Pacific 
Northwest Laboratory (PNL) staff with Freeborn Tool Company 
includes the purpose and objectives, a summary of activities, sig- 
nificant accomplishments, significant problems, industry benefits 
realized, recommended follow-on work and potential benefits ex- 
pected from that work. 


33491 (SAND-94-0841) Prosperity Games prototyping with 
the board of governors of the Electronic industries Associa- 
tion, January 20-21, 1994. Bermann, M.; VanDevender, J.P. 
Sandia National Labs., Albuquerque, NM (United States). Aug 
1994. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94017292. Source: OSTI; NTIS; GPO Dep. 

Prosperity Games are an outgrowth and adaptation of move/ 
countermove and seminar War Games. Prosperity Games are sim- 
ulations that explore complex issues in a variety of areas including 
economics, politics, sociology, environment, education and 
research. These issues can be examined from a variety of per- 
spectives ranging from a global, macroeconomic and geopolitical 
viewpoint down to the details of customer/supplier/market interac- 
tions in specific industries. All Prosperity Games are unique in that 
both the game format and the player contributions vary from game 
to game. This report documents the Prosperity Game conducted 
under the sponsorship of the Electronic Industries Association. Al- 
most all of the players were from the electronics industry. The game 
explored policy changes that could enhance US competitiveness in 
the manufacturing of consumer electronics. Four teams simulated a 
presidentially appointed commission comprised of high-level repre- 
sentatives from government, industry, universities and national 
laboratories. A single team represented the foreign equivalent of 
this commission, formed to develop counter strategies for any 
changes in US policies. The deliberations and recommendations of 
these teams provide valuable insights as to the views of this indus- 
try concerning policy changes, foreign competition, and the 
development, delivery and commercialization of new technologies. 


33492 (SAND-94-2072C) Optimal trajectories for flexible- 
link manipulator slewing using recursive quadratic 
programming: Experimental verification. Parker, G.G.; Eisler, 
G.R.; Feddema, J.T. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940859-25: 5. international symposium on robotics and 
manufacturing, Maui, H! (United States), 14-18 Aug 1994). Order 
Number DE94018741. Source: OSTI; NTIS; INIS; GPO Dep. 





Procedures for trajectory planning and control of flexible link 
robots are becoming increasingly important to satisfy performance 
requirements of hazardous waste removal efforts. It has been 
shown that utilizing link flexibility in designing open loop joint com- 
mands can result in improved performance as opposed to damping 
vibration throughout a trajectory. The efficient use of link compli- 
ance is exploited in this work. Specifically, experimental verification 
of minimum time, straight line tracking using a two-link planar flexi- 
ble robot is presented. A numerical optimization process, using an 
experimentally verified modal model, is used for obtaining minimum 
time joint torque and angle histories. The optimal joint states are 
used as commands to the proportional-derivative servo actuated 
joints. These commands are precompensated for the nonnegligible 
joint servo actuator dynamics. Using the precompensated joint 
commands, the optimal joint angles are tracked with such fidelity 
that the tip tracking error is less than 2.5 cm. 


33493 (SAND—94-2509C) Establishing maintenance perfor- 
mance indicators. Baca, B. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410208-1: 2. annual conference of Society for Mainte- 
nance and Reliability Professionals, Ft. Worth, TX (United States), 
2-4 Oct 1994). Order Number DE95000739. Source: OSTI; NTIS; 
GPO Dep. 

Maintenance Performance Indicators (Pl) specify where the 
maintenance department is and which direction it is going allowing 
for a quick and accurate assessment of the performance of the 
Maintenance Management Program (MMP). Establishing PI's for 
the maintenance department will allow a measure of productivity 
and a means of feedback for methods improvement. Effective per- 
formance of the maintenance department directly effects pliant 
profitability. Improvements in the quality and productivity of the 
maintenance work force will significantly reduce maintenance costs. 
The level of performance attained by the maintenance work force 
is usually guessed at. Guessing will not identify areas needing im- 
provement or help to initiate a corrective action. Maintenance PI's 
are required for maintenance departments whose goal is to control 
maintenance costs while increasing productivity. The application of 
basic statistical methods will allow a maintenance department to 
know where they are and which direction they are going. The data 
presented in this paper is a representation of indicators used in in- 
dustry as well as developed indicators to establish a complete 
maintenance performance indicator program. The methodology 
used in developing this program can be used as a way to manage 
a cost effective maintenance management program. 


33494 (WHC-SD-610-TP—001-Rev.1) 89C-GEB-610 PFP in- 
strument upgrade functional test procedure. Shank, D.R. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95000520. Source: 
OSTI; NTIS; GPO Dep. 

This document, Functional Test Procedure (TP), has been pre- 
pared to demonstrate that the Instrumentation Upgrade functions 
as required by Project criteria. 


33495 (WHC-SD-CP-TEEM-—066) PFP Harrington lever 
hoists. Morley, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). 17 Aug 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95000450. Source: OSTI; NTIS; GPO Dep. 

Document identifies vendor suggested maintenance, deviations 


from suggested requirements and provides support for preventive 
maintenance procedures. 


33496 (WHC-SD-CP-TEEM-—068) PFP budgit hand chain 
hoists. Morley, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). 17 Aug 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95000449. Source: OSTI; NTIS; GPO Dep. 

Document identifies vendor suggested maintenance, deviations 
from suggested requirements and provides support for preventive 
maintenance procedures. 
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33497 (WHC-SD-ER3641-ATP—003-Rev.1) Instrumentation 
acceptance test procedure for 244U DCRT. Koch, M.R.; Wig- 
gins, D.D. Westinghouse Hanford Co., Richland, WA (United 
States). 13 Sep 1994. 35p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95000342. Source: OSTI; NTIS; GPO Dep. 

The attached Test Procedure provides detailed test steps to as- 
sure proper operation of the 244U DCRT instrumentation. 


33498 (WHC-SD-GN-TEEM-—20001) Technical evaluation of 
equipment maintenance on fire alarm detection, suppression, 
and signaling. Korsiund, S.M. Westinghouse Hanford Co., Rich- 
land, WA (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95000350. Source: OSTI; NTIS; GPO Dep. 

This document delineates the application of WHC-CM-4-3, Pro- 
gram E-2 to Fire Systems on the Hanford Site. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 32891, 33311, 33349, 33393, 33453, 33477 


33499 (CONF-9304162-2) An engineering and economic 
evaluation of the methane de-NOXS technology. Abbasi, H.A. 
(Institute of Gas Technology, Chicago, IL (United States)); Khinkis, 
M.J.; Scherrer, R. Institute of Gas Technology, Chicago, IL (United 
States). [1993]. 8p. Sponsored by institute of Gas Technology, 
Chicago, IL (United States). From International municipal waste 
conference; Williamsburg, VA (United States); 2 Apr 1993. Source: 
OSTI; institute of Gas Technology, 3424 South State Str., Chicago, 
IL 60616. 

The Institute of Gas Technology (IGT) and Ogden Martin Sys- 
tems, Inc. (OMS) are conducting joint engineering and economic 
evaluation of IGT’s METHANE de-NOXS™ technology for its appli- 
cation to new, as well as retrofit, municipal waste combustors 
(MWCs). It is anticipated that this new technology offers a techni- 
cally and economically attractive alternative to existing selective 
noncatalytic reduction (SNCR) systems for new facilities, as well as 
in retrofit applications. Consequently, IGT and OMS are considering 
pursuing a long-term demonstration of this technology on an OMS 
MWC. The METHANE de-NOX approach was developed based on 
extensive full-scale MWC infurnace characterization and pilot-scale 
testing using simulated combustion products. The approach in- 
volves injection of natural gas, together with recirculated flue gases 
(for mixing), above the grate to provide oxygen-deficient combus- 
tion conditions that promote the destruction of NO, precursors, as 
well as NO,. Extensive pilot-scale testing, using both simulated 
combustion products and actual municipal waste (MW), showed 
that significant NO, reduction could be achieved. The results were 
used to define the key operating parameters for a field evaluation 
of the process. A full-scale METHANE de-NOX system was de- 
signed and retrofitted to a 100-ton/day Riley/Takuma mass burn 
system at the Olmsted County Waste-to-Energy facility for this field 
evaluation. The results of the field evaluation tests demonstrated 
the reduction of up to 60% in NO, emissions and up to 50% in CO 
emissions. Further benefits included a reduction of up to 50% in 
excess air requirements and boiler efficiency improvements. This 
paper describes the METHANE de-NOX technology and discusses 
the results to date of the IGT/OMS engineering and economic 
study. The focus is on the discussion of the benefits and drawbacks 
of this new technology in comparison with existing SNCR systems. 


33500 (CONF-9306204—-5) Opportunities and prospects for 
demand-side efficiency improvements. Kuliasha, M.A. Oak 
Ridge National Lab., TN (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Project energy ‘93: real energy technologies - 
environmentally responsible - ready for today; Independence, MO 
(United States); 21-23 Jun 1993. Order Number DE94018692. 
Source: OSTI; NTIS; GPO Dep. 

Substantial progress has been made over the last 20 years in 
improving energy efficiency in all sectors of the US economy. Al- 
though there remains a large potential for further efficiency gains, 
progress in improving energy efficiency has slowed recently. A 
combination of low energy prices, environmental challenges, and 
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life-style changes have caused energy consumption to resume ris- 
ing. Both new policies and technologies will be necessary to 
achieve cost-effective levels of energy efficiency. This paper de- 
scribes some of the promising new demand-side technologies that 
are currently being implemented, nearing commercialization, or in 
advanced stages of development. The topics discussed include 
finding replacements for chlorofluorocarbons (CFCs), new building 
equipment and envelope technologies, lessons learned about con- 
servation program implementation, and the role of utilities in 
promoting the efficient use of energy. 


33501 (DOE/R8/10498-T1) System for reducing heat 
losses from indoor swimming pools by use of automatic cov- 
ers: Report No. 1. Lof Energy Systems, Inc., Golden, CO (United 
States). 25 Apr 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG48-93R810498. Order Number 
DE95000879. Source: OSTI; NTIS; GPO Dep. 

This is a progress report for the period October 1, 1993 through 
March 31, 1994, for a project to develop cover systems for indoor 
swimming pools with the objective of reducing energy consumption. 
Effort has included evaluation of cover materials, development of 
brakes to tension deployment ropes, better limit of motion 
switches, reel systems, drive systems for the take up spool, and 
drive tensioning systems 


33502 (DOE/R8/10498-T2) System for reducing heat 
losses from indoor swimming pools by use of automatic cov- 
ers: Report No. 3. Lof Energy Systems, Inc., Golden, CO (United 
States). 30 Sep 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG48-93R810498. Order Number 
DE95000880. Source: OSTI; NTIS; GPO Dep. 

This progress report covers the period July 1, 1994 through 
September 30, 1994, and summarizes continuing work on develop- 
ing deloyable covers for indoor swimming pools. This work includes 
design and development of motor controllers to deploy and roll up 
pool covers, reels, cover material of polyethylene and foam filled 
laminates, and plans for field deployment of a system, where en- 
ergy savings can be monitored. 


33503 (ETDE/DE-mf—95703386) Domestic waste in Bavaria. 
1992 statistics. Umwelt und Entwicklung Bayern. Materialien, v. 
94. Schauz, H.; Senn, M.; Mackensen, U.; Shardlow, S.; Hu- 
ber, W.; Bauer, W.P. Bayerisches Staatsministerium fuer 
Landesentwickiung und Umweltfragen, Muenchen (Germany); Inge- 
nieurbuero fuer Innovative Abfallwirtschaft GmbH, Muenchen 
(Germany). 1993. 197p. (in German). Order Number DE95703386. 
Source: OSTI;*NTIS (US Sales Only). 

An evaluation of the waste statistics for 1992 permits a docu- 

mentation of trends in waste management since 1991 and a status 
report for 1992. In 1992, selective waste sorting ("Duales System”) 
was introduced in several steps in Bavaria. The status report 
shows inhowfar the specifications of the Bavarian Waste Manage- 
ment Act concerning collection, recycling and disposal have been 
complied with in practice. A forecast of total and recyclable waste 
volumes in Bavaria is made for 1993. (orig.) 
33504 (ETDE/DE-mf—95703387) Domestic waste in Bavaria. 
1992 statistics. Appendices. Umwelt und Entwicklung Bayern. 
Materialien, v. 94Anl. Schauz, H.; Senn, M.; Mackensen, U.; 
Shardiow, S.; Huber, W.; Bauer, W.P. Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany); Ingenieurbuero fuer Innovative Abfallwirtschaft GmbH, 
Muenchen (Germany). 1993. 613p. (In German). Order Number 
DE95703387. Source: OSTI; NTIS (US Sales Only). 

An evaluation of the waste statistics for 1992 permits a docu- 
mentation of trends in waste management since 1991 and a status 
report for 1992. In 1992, selective waste sorting ("Duales System”) 
was introduced in several steps in Bavaria. The status report 
shows inhowfar the specifications of the Bavarian Waste Manage- 
ment Act concerning collection, recycling and disposal have been 
complied with in practice. A forecast of total and recyclable waste 
volumes in Bavaria is made for 1993. (orig.) 


33505 (NUTEK-R-94-17) Waste -94. Ekwall, K. (GRAAB, 
Goeteborg (Sweden)). Swedish National Board for Industrial and 
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Technical Development (NUTEK), Stockholm (Sweden). 1994. 96p. 
(In Swedish). Order Number DE95707421. Source: OSTI; NTIS. 

With 3 page English summary. 

Modern waste incineration with energy recovery got its break- 
through during the sixties and seventies, not only because of 
hygienic aspects and volume reduction, but also because the en- 
ergy could be utilized for district heating purposes. Today about 1,7 
million tons of waste are being incinerated in Sweden, about 1,3 
million tons of MSW and about 0,37 million tons of industrial waste, 
in 21 waste-to-energy plants. 19 of the plants produce heat and 2 
of the plants are combined heat and power facilities. The volume 
reduction of the waste after incineration is about 90-95%, which 
means that a lot of landfill space can be saved. Waste contains 
mostly materials of biological origin, only 10% have fossil origin. 
The waste do contain materials which should be separated from 
the waste. By efforts to eliminate hazardous waste from the market 
and by the separation of hazardous waste, batteries, chemicals etc 
in households, municipalities and industries, the remaining waste 
become cleaner. In western Europe about 24% of the MSW is 
incinerated in 380 waste incineration plants. Future demands con- 
cerning reduction of landfilling, increased material and energy 
recovery, new emission standards and changes of the responsibili- 
ties for the waste, will all play important roles when deciding about 
the future incineration capacity. The report also describes the 
utilization of the four treatment methods recycling, composting, in- 
cineration and landfilling for 20 other countries in Europe and for 3 
countries outside Europe. 20 refs, 35 figs, 25 tabs 


33506 (PNL-SA-24408) Environmental implications associ- 
ated with integrated resource planning by public utilities in the 
western United States. Baechler, M.C.; Haber, G.S.; Cothran, 
J.N.; Hand, M.M. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-940893— 
7: Summer conference on energy efficiency in buildings, Monterey, 
CA (United States), 29 Aug - 3 sep 1994). Order Number 
DE94018447. Source: OSTI; NTIS; GPO Dep. 

The Western Area Power Administration is about to impose inte- 
grated resource planning requirements on its 612 public-power 
customers as part of its Energy Planning and Management Pro- 
gram (EPAM) and consistent with the Energy Policy Act of 1992. 
EPAM will affect public utilities over a 15-state region stretching 
from Minnesota to California, Montana to Texas. In this study, an 
assessment is made of the environmental impacts of the IRP 
requirements. Environmental impacts are calculated based on mod- 
eled changes in electric power generation and capacity additions. 


33507 (PNL-SA-24528) Gas Collaborative issues in Mary- 
land: Implementation of gas demand side management (gas 
conservation) programs by local gas distribution companies 
subject to the jurisdiction of the Public Service Commission of 
Maryland. Hopkins, M.E.F. (Pacific Northwest Lab., Washington, 
DC (United States)); Einhorn, H.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9408169-3: American Council for Energy-Efficient Econ- 
omy (ACEEE) summer conference, Asilomar, CA (United States), 
28 Aug - 3 sep 1994). Order Number DE94019184. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes the theory and reality of pursuing DSM pro- 
grams from one perspective of state regulatory staff. These are the 
activities and capabilities needed to develop and implement DSM 
programs: (1) to identify the range of potential DSM programs, (2) 
to evaluate the potential market for each DSM considered, (3) to 
evaluate the benefit-cost character of each DSM program proposed 
for adoption, (4) to choose and implement specific DSM programs, 
(5) to measure the impact of each DSM program offered, and (6) 
to evaluate the impact of each program. 


33508 (SVF-512) Drag reducing additives in district 
heating systems. Feasibility study. Bjurstroem, H. (Fjaerrvaer- 
meutveckling FVU AB, Nykoeping (Sweden)); Cronholm, L.A. 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Jul 
1994. 118p. (In Swedish). (FVU—93-10). Order Number 
DE95707420. Source: OSTI; NTIS. 

Figures and tables with text in English. 





Drag reduction additives based on tensides have been shown to 
be stable enough for use on an all-year around basis in district 
heating network. The feasibility study shows that the drag reducing 
additives allow the use of piping with a smaller dimension than is 
usual, both when one builds a network and when the capacity limit 
of an existing network has been reached. In both cases, the invest- 
ment in additives and in equipment is compared with investment in 
piping, and the latter are usually much larger. Drag reduction is also 
economically interesting in existing networks when a reduction of 
energy consumption leads to lower operation costs. Adding 0.5 kg 
Habon G per m® water or 1.2 kg Dobon G and 0.6 kg sodium sali- 
cylate per m® water yields a halving of the pumping energy during 
a year. In spite of low prices for electricity, utilizing these tensides 
may be economically viable in district heating networks even if the 
rate of addition of make-up water exceeds the average rate calcu- 
lated by the Swedish District Heating Association for its member 
networks. The make-up volume is taken here as all additions of 
water to the network, including intentional tapping for e.g. repairs 
and refilling. However, when a line is tapped intentionally the water 
extracted should be recycled in order to avoid possible damages to 
the environment. The price for additives is yet uncertain as Hoechts 
Svenska AB did not reply to a request for a quote from Stockholm 
Energy AB. Some technical properties of the additives are still not 
fully documented, e.g. their expected lifelength and the properties 
of the products from their possible breakdown. The investigations 
that have been performed until now have treated mainly their ef- 
fects on friction in piping system. 57 refs, 15 figs, 13 tabs 
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33509 (DOE/NASA-50306-5) High temperature solid lubri- 
cant materials for heavy duty and advanced heat engines. 
DellaCorte, C.; Wood, J.C. National Aeronautics and Space Admin- 
istration, Cleveland, OH (United States). Lewis Research Center. 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al01-91CE50306. (CONF-9410202-1: 
American Society of Mechanical Engineers fall technical confer- 
ence, LaFayette, IN (United States), 2-5 Oct 1994). Order Number 
DE95000322. Source: OSTI; NTIS; GPO Dep. 

Advanced engine designs incorporate higher mechanical and 
thermal loading to achieve efficiency improvements. This approach 
often leads to higher operating temperatures of critical sliding ele- 
ments (e.g. piston ring/cylinder wall contacts and valve guides) 
which compromise the use of conventional and even advanced 
synthetic liquid lubricants. For these applications solid lubricants 
must be considered. Several novel solid lubricant composites and 
coatings designated PS/PM200 have been employed to dry and 
marginally oil lubricated contacts in advanced heat engines. These 
applications include cylinder kits of heavy duty diesels, and high 
temperature sterling engines, sidewall seals of rotary engines and 
various exhaust valve and exhaust component applications. The 
following paper describes the tribological and thermophysical prop- 
erties of these tribomaterials and reviews the results of applying 
them to engine applications. Other potential tribological materials 
and applications are also discussed with particular emphasis to 
heavy duty and advanced heat engines. 


3301 Internal Combustion Engines 
Refer also to citation(s) 32228, 33625, 33634, 33836, 33839, 33842 


33510 (DOE/AL/43771-T3) Fundamental studies of fuel 
chemistry as related to internal combustion engine phenom- 
ena: Final technical report, October 1987—-December 1989. 
Dryer, F.L.; Brezinsky, K. Princeton Univ., NJ (United States). 
Dept. of Mechanical and Aerospace Engineering. Sep 1990. 109p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG04-87AL43771. Order Number DE95001552. Source: 
OSTI; NTIS; GPO Dep. 

Intent of this research effort was to provide insight (through 
homogeneous gas phase kinetic studies at different constant pres- 
sures) to the fuel chemistry issues important to autoignition in 
engines. Conditions of the proposed experiments were chosen to 
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be similar to engine parameters under knocking conditions: 700— 
1100 K temperatures, 1-20 atm pressures, and stoichiometries 
around 1. A variable pressure flow reactor was designed in which 
a range of reaction pressures and lower reaction temperatures 
could be accessed. Crossed beam optical access, continuous on- 
line gas sampling (nondispersive infrared, oxygen paramagnetic, H 
thermo-conductive, Fourier transform infrared, off-line GC, GC/ 
mass spectrometric, wet chemical), and temperature measure- 
ments at the sampling location are available; reacting systems with 
reaction times ranging from 50-100 ms to 15-20 s can be studied. 
Testing has begun. Experiments on isobutene/oxygen mixtures 
have been conducted in the old atmospheric pressure flow reactor 
at 1150 K and in an equivalence ratio range of pyrolysis with 100 
ppM oxygen background to 0.42. The kinetic model indicates that 
the inhibitory effect of isobutene at high temps is due to depletion 
of the active radical pool and formation of unreactive stable 
species and methyl radicals; isobutene oxidation/pyrolysis is heav- 
ily influenced by the chemistry of methyl radicals. The reaction of 
hydroperoxy radical (HO2) with methyl radical and its effect on 
isobutene oxidation will be studied in the new reactor. 


33511 (ETDE/DE-mf-95703542) Mechanical high tempera- 
ture behaviour of coatings for Diesel engine vaives: Final 
report. Holdinghausen, A. (comp.). Technische Hochschule Darm- 
stadt (Germany). Fachgebiet Werkstoffkunde. 25 May 1992. 21p. 
(In German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
03K1606. Order Number DE95703542. Source: OSTI; NTIS (US 
Sales Only). 

A contribution is made to investigating the high temperature be- 
haviour of coatings for valves on Diesel engines, taking high 
temperature corrosion into special account. An important aim of the 
project is the creation of realistic prestressing conditions on coated 
and uncoated sampies and the preparation of the data on creep 
behaviour obtained during prestressing in the form of time strain 
curves and time strain limit curves. (orig.) 


33512 (NEI-F+-234) Reducing exhaust gas emissions from 
citydiesel busses: Final report. Mikkonen, S. Neste Oy, Helsinki 
(Finland). 1994. 20p. (In Finnish). Project KTM-SIHTI-2-14. Order 
Number DE95700245. Source: OSTI; NTIS. 

MOBILE Research Programme. 

Neste Oy, Kemira Oy, Helsinki City Transport and Technical Re- 
search Centre of Finland took part into the project during the years 
1992-1993. Project was financed by Neste, Kemira and ’SIHTI’, 
Research Programme on Energy and Environmental Technology of 
the Ministry of Trade and Industry. The effect of fuel composition 
and exhaust gas aftertreatment on the emissions was measured 
from truck and bus engines. Possibilities to measure unregulated 
emissions (aldehydes, polyaromatic hydrocarbons, mutagenicity) 
were built. A reformulated diesel fuel 'Citydiesel’ was developed in 
the project. Citydiesel was able to reduce emissions compare to 
standard diesel fuel as follows: particulates by 10 to 30 %, nitro- 
gen oxides by 2 to 10 %, sulphur dioxide by 97 %, polyaromatic 
hydrocarbons (PAH) over 50 %, mutagenicity of the exhaust partic- 
ulates clearly, odour of the exhaust, smoke after a cold start. The 
use of Citydiesel fuel reduces emissions of the existing vehicles 
immediately which is a remarkable benefit. The very low sulphur 
content (below 50 ppm) makes it possible to use oxidation catalytic 
converters to reduce emissions of diesel vehicles. The new Euro 2 
-exhaust regulations coming into force during 1996 can be met 
with a modern diesel engine, Citydiesel fuel and exhaust gas af- 
tertreatment. Properties of Citydiesel fuel were verified in a 3 years 
field test with 140 city buses. Experience was good. E.g. engine oil 
change interval could be lengthened. Total value of the exhaust 
was estimated with different fuels and aftertreatment device in or- 
der to find out cheap ways to reduce emissions. 
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Refer also to citation(s) 33409, 33416 
33513 (CONF-9211101-12) Heating, ventilation and air 


conditioning systems. Kyle, D.M. (Oak Ridge National Lab., TN 
(United States)); Sullivan, R.A. Oak Ridge National Lab., TN 
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(United States). Feb 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Annual automotive development technology contractors’ coordina- 
tion meeting; Dearborn, MI (United States); 2-5 Nov 1992. Order 
Number DE94018934. Source: OSTI; NTIS; GPO Dep. 

A study is made of several outstanding issues concerning the 
commercial development of environmental control systems for elec- 
tric vehicles (EVs). Engineering design constraints such as federal 
regulations and consumer requirements are first identified. Next, 
heating and cooling loads in a sample automobile are calculated 
using a computer model available from the literature. The heating 
and cooling loads are then used as a basis for estimating the elec- 
trical consumption that is to be expected for heat pumps installed 
in EVs. The heat pump performance is evaluated using an automo- 
bile heat pump computer model which has been developed 
recently at Oak Ridge National Laboratory (ORNL). The heat pump 
design used as input to the model consists of typical finned-tube 
heat exchangers and a hermetic compressor driven by a variable- 
speed brushless de motor. The simulations suggest that to attain 
reasonable system efficiencies, the interior heat exchangers that 
are currently installed as automobile air conditioning will need to be 
enlarged. Regarding the thermal envelope of the automobile itself, 
calculations are made which show that considerable energy sav- 
ings will result if steps are taken to reduce ‘hot soak’ temperatures 
and if the outdoor air ventilation rate is well controlled. When these 
changes are made, heating and cooling should consume less than 
10% of the total stored electrical energy for steady driving in most 
U.S. climates. However, this result depends strongly upon the type 
of driving: The fraction of total power for heating and cooling 
(‘range penalty’) increases sharply for driving scenarios having low 
average propulsion power, such as stop-and-go driving. 


33514 (DOE/ID/12942—1) [Test and evaluation of electric 
vehicles]: Final technical report, September 9, 1990—March 31, 
1994. Los Angeles City Dept. of Water and Power, CA (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-901D12942. Order Number 
DE95001153. Source: OSTI; NTIS; GPO Dep. 

LA Dept. of Water and Power currently operates 11 electric vehi- 
cles: 6 G-Vans, 4 Chrysler TEVans, and 1 Hybrid minivan. 
LADWP's participation in US DOE's site operator program involves 
the Hybrid electric minivan (mfd. by Unique Mobility, Englewood, 
CO) and one Chrysler TEVan. The program efforts are described. 


33515 (IVA-R-408, pp. 175-180) Fuel cell bus program. 
Howard, P. (Ballard Power Systems Inc, North Vancouver, BC 
(Canada)). Royal Swedish Academy of Engineering Sciences, 
Stockholm (Sweden). 1994. (CONF-9402108-: Fuel Cells for 
Traction Applications, Stockholm (Sweden), 8 Feb 1994). In Pro- 
ceedings from the symposium Fuel Cells for Traction Applications. 
195p. Order Number DE95707433. Source: OSTI; NTIS. 

A short description of the program to achieve commercialization 
of Zero Emission Vehicle (ZEV) electric buses powered by the Bal- 
lard fuel cell by 1998. 


33516 (SAND-94-1944C) Progress in the development of 
recycling processes for electric vehicle batteries. Jungst, R.G.; 
Clark, R.P. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-941221— 
1: 12. International electric vehicle symposium, Anaheim, CA 
(United States), 5-7 Dec 1994). Order Number DE94015894. 
Source: OSTI; NTIS; GPO Dep. 

Disposition of electric vehicle (EV) batteries after they have 
reached the end of their useful life is an issue that could impede 
the widespread acceptance of EVs in the commercial market. This 
is especially true for advanced battery systems where working re- 
cycling processes have not as yet been established. The DOE 
sponsors an Ad Hoc Electric Vehicle Battery Readiness Working 
Group to identify barriers to the introduction of commercial EVs 
and to advise them of specific issues related to battery reclama- 
tion/recycling, in-vehicle battery safety, and battery shipping. A 
Sub-Working Group on the reclamation/recycle topic has been 
reviewing the status of recycling process development for the prin- 
cipal battery technologies that are candidates for EV use from the 
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near-term to the long-term. Recycling of near-term battery tech- 
nologies, such as lead-acid and nickeV/cadmium, is occurring today 
and it is believed that sufficient processing capacity can be main- 
tained to keep up with the large number of units that could result 
from extensive EV use. Reclamation/recycle processes for midterm 
batteries are partially developed. Good progress has been made in 
identifying processes to recycle sodium/sulfur batteries at a reason- 
able cost and pilot scale facilities are being tested or planned. A 
pre-feasibility cost study on the nickel/metal hydride battery also in- 
dicates favorable economics for some of the proposed reclamation 
processes. Long-term battery technologies, including lithium- 
polymer and lithium/iron disulfide, are still being designed and 
developed for EVs, so descriptions for prototype recycling 
processes are rather general at this point. Due to the long time re- 
quired to set up new, full-scale recycling facilities, it is important to 
develop a reclamation/recycling process in parallel with the battery 
technologies themselves. 


3306 Vehicle Design Factors 
Refer also to citation(s) 33513 


3307 Emission Control 
Refer also to citation(s) 33512, 34263 


3308 Alternative Fuels 
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33517 (CONF-9302187—1) 3000 vs. 3600 psig NGV on- 
board storage pressure evaluation. Biederman, R. (Institute of 
Gas Technology, Chicago, IL (United States)); Blazek, C.; Free- 
man, P.; Gauthier, S. Institute of Gas Technology, Chicago, IL 
(United States). [1993]. 13p. Sponsored by Institute of Gas Tech- 
nology, Chicago, IL (United States). From 2. NGV_ cylinder 
workshop; Detroit, MI (United States); 9 Feb 1993. Source: OSTI; 
Institute of Gas Technology, 3424 S. State St., Chicago, IL 60616. 

The objective of this evaluation is to perform a comprehensive 
analysis of two on-board storage pressures or natural gas vehicles. 
The choice of operating pressure is a fairly complicated one, with 
implications for a variety of refueling station and vehicle cost is- 
sues. Furthermore, the benefit of higher storage pressure operation 
(increased vehicle driving distance) has been poorly understood, 
both in precision as well as in value. This study will attempt to 
combine the relevant factors to aid the industry in developing a 
framework for deciding the merits of higher operating pressure. 
This study will not attempt to issue a recommendation on whether 
the additional cost of 3600 psig storage is justifiable, but will estab- 
lish a model for decision making. 
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33518 (UCRL-JC—118159) Statement by Dr. Kathleen C. 
Bailey before the Senate Armed Services Committee. Bailey, 
K.C. Lawrence Livermore National Lab., CA (United States). 16 
Aug 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9408172-1: Sen- 
ate Armed Services committee meeting, Washington, DC (United 
States), 18 Aug 1994). Order Number DE95000556. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents the personal views of the author on the sub- 
ject of the proposed Chemical Weapons Convention (CWC). She 
addresses here concerns about the national security issues which 
could result from ratification of this convention. She argues the 
convention alone is not likely to curtail production or availability of 
such items on the world market because of the relatively low cost. 





The treaty could thus put the country in a position less likely to 
protect itself, or adequately deal with such a threat. 


3502 Proliferation 


33519 (CONF-9211112—) Managing nuclear weapons in a 
changing world: Proceedings. Lawrence Livermore National 
Lab., CA (United States). [1992]. 171p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
From Conference on managing nuclear weapons in a changing 
world; Livermore, CA (United States); 17-18 Nov 1992. Order 
Number DE94017689. Source: OSTI; NTIS; INIS; GPO Dep. 

Papers originally issued as separate publications. 

The Center for Security and Technology Studies was established 
at the Lawrence Livermore National Laboratory to support long- 
range technical studies on issues of importance to US national 
security. An important goal of the Center is to bring together Labo- 
ratory staff and the broader outside community through a program 
of technical studies, visitors, symposia, seminars, workshops, and 
publications. With this in mind, the Center and LLNL’s Defense 
Systems Program sponsored a conference on Managing Nuclear 
Weapons in a Changing World held on November 17—18,1992. 
The first day of the meeting focused on nuclear weapons issues in 
the major geographical areas of the world. On the second day, the 
conference participants discussed what could be done to manage, 
control, and account for nuclear weapons in this changing world. 
Each of the talks and the concluding panel discussion are being in- 
dexed as separate documents. 


33520 (DOE/FTR-94006990) Travel to Russia to aid in the 
establishment of the International Science and Technology 
Center: Foreign trip report, April 1-November 7, 1993. 
DuCharme, A.R. Sandia National Labs., Albuquerque, NM (United 
States). 3 Feb 1994. 5383p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94006990. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Art DuCharme worked in Moscow during the trip period as three 
to four members of the US contingent to the ISTC Preparatory 
Committee. This Preparatory Committee is composed of represen- 
tatives from the four Parties that are signatories to the original 
ISTC Agreement. These signatories are the US, Japan, Russia, 
and the European Community. The ISTC Preparatory Committee 
worked to prepare documents and procedures for formation of the 
ISTC, developed proposals for scientific projects to support Rus- 
sian weapons scientists, and visited many Russian institutes and 
weapons facilities to inform themselves of Russian capabilities, and 
to promote the development of high quality proposals. Art 
DuCharme worked closely with Russian weapons scientists to de- 
velop technical proposals compatible with ISTC objectives and 
requirements. During this trip period, 46 proposals were prepared 
and sent out to the Parties for their early consideration. 


33521 (LA-UR-94-1946) Alpha detection as a probe for 
counter proliferation. Koster, J.E.; Johnson, J.P.; MacArthur, 
D.W.; Walters, S.G. Los Alamos National Lab., NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9410105-6: Insti- 
tute of Electrical and Electronics Engineers international Carnahan 
conference on security technology, Albuquerque, NM (United 
States), 12-14 Oct 1994). Order Number DE94014435. Source: 
OSTI; NTIS; GPO Dep. 

An indication of the presence of special nuclear material (SNM) 
can be obtained by the detection of alpha particles from the decay 
of the SNM. Current techniques for detecting alpha particles have 
a number of limitations. Sensitive conventional detection of SNM 
traces involves off-site laboratory analysis — but at the loss of an 
on-site confirmation. Fieldable detection instruments, on the other 
hand, are delicate and have poor sensitivity. New long-range alpha 
detection (LRAD) technology mitigates these limitations. An LRAD- 
based instrument relies on the detection of the hundreds of 
thousands of ions produced in ambient air by one emitted alpha 
particle. The ions can be transported to an ion detector at a dis- 
tance much greater than the range of the original alpha particle. 
The LRAD-based monitors have the characteristics of high sensitiv- 
ity, fast (real-time) response, ruggedness, and reliability. Many of 
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the designs are quite portable. in this paper, several scenarios are 
identified for which particular LRAD-based detectors can provide 
confirmation of proliferation activity. 


33522 (LBL-36008) Programs that support  non- 
proliferation and defense conversion funded by the US 
Government. Rutkowski, H.L. Lawrence Berkeley Lab., CA (United 
States). Aug 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9408173—1: 19. session of the international seminars on planetary 
emergencies, Erice (Italy), 19-24 Aug 1994). Order Number 
DE95000792. Source: OSTI; NTIS; INIS; GPO Dep. 

The proliferation of nuclear, chemical, and biological weapons is 
a serious problem for international security. Consequently the U.S. 
government has established an array of programs to fund activities 
that will inhibit this activity. The problem of proliferation and 
defense conversion, in general, is quite complicated. The most im- 
mediate concern is the actual diversion of weapons materials. In 
the long term; however, weapons of mass destruction must be de- 
stroyed in a safe and environmentally sound manner. Ultimately 
the solution of the proliferation problem lies in the redirection of the 
intellectual skills of weapons scientists and engineers to peaceful 
commercial activities. At the present time the economic conditions 
in the New Independent States create severe pressure on people 
with critical weapons knowledge to sell their skills to political enti- 
ties that are dangerous. There are four programs to be discussed 
in this paper. The first is the “Nunn-Lugar’ program which is the 
largest and is administered by the Department of Defense. Be- 
tween FY92 and FY94 Congress authorized $1.2B for this activity 
which is aimed at weapons destruction, storage, and safeguards. 
The second is the International Science and Technology Center in 
Moscow and the Science Center about to open in Ukraine. These 
are joint efforts involving the U.S., the European Community, and 
Japan to fund projects to prevent proliferation and foster commer- 
cial technological activity in Russia, Georgia, and Ukraine. The 
New Independent States - Industrial Partnering Program is a $35M 
(FY94) program jointly administered by the Department of Energy 
and the Department of State. 


33523 (PNL-SA-24712) Initiatives in the US nuclear mate- 
rial tracking system. Smith, M.R. (Department of Energy, 
Washington, DC (United States)); Kuzmycz, G.; Heaton, E.R. Pa- 
cific Northwest Lab., Richland, WA (United States). Jul 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940748-94: Institute of Nu- 
clear Materials Management annual meeting, Naples, FL (United 
States), 17-20 Jul 1994). Order Number DE94018929. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) Office of Nonproliferation and 
National Security is in the process of developing a new worldwide 
nuclear materials tracking system. Its purpose is for DOE to better 
fulfill its international and domestic nuclear material tracking obliga- 
tions and needs. The Lawrence Livermore National Laboratory 
(LLNL), is developing the International Nuclear Analysis (INA) Pro- 
gram to meet this goal. LLNL will assume the function and duties 
of the current Nuclear Materials management and Safeguards Sys- 
tem (NMMSS) operated by Martin Marietta Energy Systems. The 
program is jointly funded by the DOE, the Nuclear Regulatory 
Commission and the US Enrichment Corporation. 


33524 (UCRL-JC—117888) Trends and challenges in global 
arms control regimes: Implications for the Mediterranean, 
North Africa, and the Middle East. Lehman, R.F. Il. Lawrence 
Livermore National Lab., CA (United States). Jun 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9406251—1: International workshop arms 
control, confidence building and security cooperation in the 
Mediterranean, North Africa and the Middle East, Valletta (Malta), 
25 Jun 1994). Order Number DE94018336. Source: OSTI; NTIS; 
GPO Dep. 

In another sense, however, the nuclear age and ballistic missiles 
long ago created a much smaller world in which the distinctions 
between global and regional security have been lessened. In an 
age of weapons of mass destruction, any point on the earth can 
find itself suddenly at the center of world attention. This makes it 
all the more important that we understand all of the arms control 
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tools available, including global approaches. In discussing global 
arms control regimes, | will focus primarily on those that are open 
to universal membership such as the Nuclear Nonproliferation 
Treaty (NPT) or which have global reach, such as certain export 
control and supplier regimes. It is important to remember, however, 
that certain regional, bilateral, and even unilateral arms control 
measures can have a global impact as well. One need only wit- 
ness the impact of the Treaty on Conventional Forces in Europe 
(CFE). Despite its mere “Atlantic to the Urals” focus, the CFE 
treaty helped change the political and strategic calculations of the 
entire world. Likewise, the Conference on Security and Coopera- 
tion in Europe (CSCE), with its headquarters in Vienna, is centered 
on Europe but spreads from Vancouver to Vladivostok (or perhaps 
we should say from Amchitka to Kamchatka), circumnavigating 
much of the northern hemisphere when measured the long way 
around via North America. The political significance of its suc- 
cesses and failures outdistance CSCE’s geographical spread. 


33525 (UCRL-LR—114070-5) Director's series on prolifera- 
tion. Bailey, K.C.; Price, M.E. (eds.). Lawrence Livermore National 
Lab., CA (United States). 12 Aug 1994. 89p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94018614. Source: OSTI; NTIS; GPO 
Dep. 

This fifth edition contains some of the papers that were 
presented in July 1994 at the Lawrence Livermore National confer- 
ence entitled “NPT: Review and Extension.” Topics covered 
include: strategic warning and new nuclear states, the future for 
nuclear weapons, possibly stopping North Korean nukes without a 
war, Article VI of the nuclear non-proliferation treaty from the Chi- 
nese perspective, Article VI issues, Article VI and other NPT issues 
form the perspective of Russia, NPT review and extension, and fi- 
nally problems facing total nuclear disarmament. 
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33526 (BNL-49974) Managed Access by Controlled Sens- 
ing (MACS). Curtiss, J.A.; Indusi, J.P. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 7p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940748-76: institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016734. Source: OSTI; NTIS; GPO 
Dep. 

During chemical weapons challenge inspections, the CWC treaty 
allows “alternate means” of access to be proposed by the nation 
challenged. BNL’s Safeguards, Safety and Nonproliferation Division 
is funded by the Defense Nuclear Agency to develop a system to 
provide the challenge inspection team with a “virtual presence” 
within the facility while denying personal access. A general pur- 
pose configuration of a mobile station manned by site personnel 
and a base station manned by the challenge inspector, supported 
by a flexible communication system, will allow facility personnel to 
tailor the basic model to their site. Design of the MACS system is 
based on maximum use of commercial equipment that is available 
on the international market. Design requirements for the MACS 
system include methods of establishing geographical position, dis- 
tance measuring equipment for use in verifying dimensions on floor 
plans, video and two-way audio links between the mobile unit and 
the base station, and portability and versatility of the equipment. 
The MACS platform will also support deployment of selected instru- 
mentation which the site may offer to the challenge inspection 
team. This paper describes the design and construction of the pro- 
totype MACS system. 


33527 (PNL-10102) Airborne Multisensor Pod System 
(AMPS) data management overview. Wiberg, J.D.; Blough, D.K.; 
Daugherty, W.R.; Hucks, J.A.; Gerhardstein, L.H.; Meitzler, W.D.; 
Melton, R.B.; Shoemaker, S.V. Pacific Northwest Lab., Richland, 
WA (United States). Sep 1994. 88p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE95000829. Source: OSTI; NTIS; GPO Dep. 
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An overview of the Data Management Plan for the Airborne 
Multisensor Pod System (AMPS) pro-grain is provided in this docu- 
ment. The Pacific Northwest Laboratory (PNL) has been assigned 
the responsibility of data management for the program, which in- 
cludes defining procedures for data management and data quality 
assessment. Data management is defined as the process of plan- 
ning, acquiring, organizing, qualifying and disseminating data. The 
AMPS program was established by the U.S. Department of Energy 
(DOE), Office of Arms Control and Non-Proliferation (DOE/AN) and 
is integrated into the overall DOE AN-10.1 technology development 
program. Sensors used for collecting the data were developed un- 
der the on-site inspection, effluence analysis, and standoff sensor 
program, the AMPS program interacts with other technology pro- 
grams of DOE/NN-20. This research will be conducted by both 
government and private industry. AMPS is a research and develop- 
ment program, and it is not intended for operational deployment, 
although the sensors and techniques developed could be used in 
follow-on operational systems. For a complete description of the 
AMPS program, see “Airborne Multisensor Pod System (AMPS) 
Program Plan”. The primary purpose of the AMPS is to collect 
high-quality multisensor data to be used in data fusion research to 
reduce interpretation problems associated with data overload and 
to derive better information than can be derived from any single 
sensor. To collect the data for the program, three wing-mounted 
pods containing instruments with sensors for collecting data will be 
flight certified on a U.S. Navy RP-3A aircraft. Secondary objectives 
of the AMPS program are sensor development and technology 
demonstration. Pod system integrators and instrument developers 
will be interested in the performance of their deployed sensors and 
their supporting data acquisition equipment. 


33528 (PNL-—10186) Recommended observational skills 
training for IAEA safeguards inspections: Final report: Rec- 
ommended observational skills training for IAEA safeguards 
inspections. Toquam, J.L.; Morris, F.A. Pacific Northwest Lab., 
Richland, WA (United States). Sep 1994. 118p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95000977. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is the second of two reports prepared to assist the Interna- 
tional Atomic Energy Agency (IAEA or Agency) in enhancing the 
effectiveness of its international safeguards inspections through in- 
spector training in “Observational Skills”. The first (Phase 1) report 
was essentially exploratory. It defined Observational Skills broadly 
to include all appropriate cognitive, communications, and interper- 
sonal techniques that have the potential to help IAEA safeguards 
inspectors function more effectively. It identified 10 specific Obser- 
vational Skills components, analyzed their relevance to IAEA 
safeguards inspections, and reviewed a variety of inspection pro- 
grams in the public and private sectors that provide training in one 
or more of these components. The report concluded that while it 
should be possible to draw upon these other programs in develop- 
ing Observational Skills training for IAEA inspectors, the 
approaches utilized in these programs will likely require significant 
adaption to support the specific job requirements, policies, and 
practices that define the IAEA inspector's job. The overall objective 
of this second (Phase 2) report is to provide a basis for the actual 
design and delivery of Observational Skills training to IAEA inspec- 
tors. The more specific purposes of this report are to convey a 
fuller understanding of the potential application of Observational 
Skills to the inspector's job, describe inspector perspectives on the 
relevance and importance of particular Observational Skills, identify 
the specific Observational Skill components that are most important 
and relevant to enhancing safeguards inspections, and make rec- 
ommendations as to Observational Skills training for the IAEA's 
consideration in further developing its Safeguards training program. 


33529 (SAND-94-1895C) Design and implementation of a 
Synthetic Aperture Radar for Open Skies (SAROS) aboard a C- 
135 aircraft. Cooper, D.W. (Sandia National Labs., Albuquerque, 
NM (United States)); Murphy, M.; Rimmel, G. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410160—1: Antenna Measure- 
ment Techniques Association symposium, Long Beach, CA (United 





States), 3-7 Oct 1994). Order Number DE94015767. Source: 
OSTI; NTIS; GPO Dep. 

NATO and former Warsaw Pact nations have agreed to allow 
overflights of their countries in the interest of easing world tension. 
The United States has decided to implement two C-135 aircraft 
with a Synthetic Aperture Radar (SAR) that has a 3-meter resolu- 
tion. This work is being sponsored by the Defense Nuclear Agency 
(DNA) and will be operational in Fall 1995. Since the SAR equip- 
ment must be exportable to foreign nations, a 20-year-old UPD-8 
analog SAR system was selected as the front-end and refurbished 
for this application by Loral Defense Systems. Data processing is 
being upgraded to a currently exportable digital design by Sandia 
National Laboratories. Amplitude and phase histories will be col- 
lected during these overflights and digitized on VHS cassettes. 
Ground stations will use reduction algorithms to process the data 
and convert it to magnitude-detected images for member nations. 
System Planning Corporation is presently developing a portable 
ground station for use on the demonstration flights. Aircraft integra- 
tion into the C-135 aircraft is being done by the Air Force at 
Wright-Patterson AFB, Ohio. 


33530 (UCRL-JC—117752) The non-proliferation experiment 
and gas sampling as an on-site inspection activity: A 
progress report. Carrigan, C.R. Lawrence Livermore National 
Lab., CA (United States). Mar 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404100—-11: Symposium on the non-proliferation experi- 
ment results and implications for test ban treaties, Rockville, MD 
(United States), 19-21 Apr 1994). Order Number DE94017546. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Non-proliferation Experiment (NPE) is contributing to the 
development of gas sampling methods and models that may be in- 
corporated into future on-site inspection (OSI) activities. Surface 
gas sampling and analysis, motivated by nuclear test containment 
studies, have already demonstrated the tendency for the gaseous 
products of an underground nuclear test to flow hundreds of me- 
ters to the surface over periods ranging from days to months. Even 
in the presence of a uniform sinusoidal pressure variation, there 
will be a net flow of cavity gas toward the surface. To test this 
barometric pumping effect at Rainier Mesa, gas bottles containing 
sulfur hexaflouride and °He were added to the pre-detonation 
cavity for the 1 kt chemical explosives test. Pre-detonation mea- 
surements of the background levels of both gases were obtained 
at selected sites on top of the mesa. The background levels of 
both tracers were found to be at or below mass spectrographic/gas 
chromatographic sensitivity thresholds in the parts-per-trillion 
range. Post-detonation, gas chromatographic analyses of samples 
taken during barometric pressure lows from the sampling sites on 
the mesa indicate the presence of significant levels (300-600 ppt) 
of sulfur hexaflouride. However, mass spectrographic analyses of 
gas samples taken to date do not show the presence of °He. To 
explain these observations, several possibilities are being explored 
through additional sampling/analysis and numerical modeling. For 
the NPE, the detonation point was approximately 400 m beneath 
the surface of Rainier Mesa and the event did not produce signifi- 
cant fracturing or subsidence on the surface of the mesa. Thus, 
the NPE may ultimately represent an extreme, but useful example 
for the application and tuning of cavity gas detection techniques. 
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33531 (CONF-940692-6) Research opportunities and facili- 
ties at ORNL’s residual stress user center. Hubbard, C.R.; 
Watkins, T.R.; Kozaczek, K.; Wang, X.-L.; Spooner, S. Oak Ridge 
National Lab., TN (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 4. international conference on residual stress 
(ICRS-4); Baltimore, MD (United States); Jun 1994. Order Number 
DE94017870. Source: OSTI; NTIS; GPO Dep. 

The High Temperature Materials Laboratory (HTML) User Pro- 
gram at ORNL was established to help solve high-temperature 
materials problems that limit the efficiency and reliability of 
advanced energy-conversion systems. Both proprietary and non- 
proprietary research can be conducted within the user program. 
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The facilities are open to researchers in US industry, universities, 
and federal laboratories. The Residual Stress User Center (RSUC), 
one of the six HTML user centers, was recently established and 
consists of two high precision x-ray diffraction systems for mea- 
surement of residual strain and texture. Both biaxial and triaxial 
residual strain data can be collected. Attachments to the diffraction 
system include a position sensitive detector and a laser specimen 
positioning system. The RSUC has capabilities for electropolishing 
and strain measurement with strain gauges. A complementary 
neutron diffraction facility has recently been developed and demon- 
strated at the High Flux Isotope Reactor at ORNL. The neutron 
diffraction facility enables mapping of macro residual stresses 
throughout the volume of a component, complementing the near 
surface stress measurements available by x-ray diffraction. The 
neutron facility has been proposed as an addition to the RSUC. 


33532 (CONF-9407119-1) An improved Monte Carlo algo- 
rithm for simulating grain growth. Radhakrishnan, B. (Oak Ridge 
National Lab., TN (United States)); Zacharia, T.; Paul, A.J. Oak 
Ridge National Lab., TN (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From The Minerals, Metals and Materials Society 
(TMS) conference; Nemacolin Woods, PA (United States); 20 Jul 
1994. Order Number DE94017903. Source: OSTI; NTIS; GPO Dep. 

The Monte Carlo algorithm that currently exists in the literature 
for simulating curvature-driven grain growth has been modified. 
The grain growth exponent as a function of grain size obtained us- 
ing the new algorithm approaches the theoretical limit of 0.5 more 
rapidly than that obtained using the old algorithm. The upper limit 
of grain size distributions obtained with the new algorithm is signifi- 
cantly lower than that obtained with the old, because the new 
algorithm eliminates grain coalescence during grain growth. The 
log-normal function provides an excellent fit to the grain size distri- 
bution data obtained with the new algorithm, after taking into 
account the anisotropy in grain boundary energy. 


33533 (ORNL/FMP-94/1) Proceedings of the Eight Annual 
Conference on Fossil Energy Materials. Cole, N.C.; Judkins, 
R.R. (comps.). Oak Ridge National Lab., TN (United States). Aug 
1994. 451p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (CONF-9405143-: 8. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 10-12 May 1994). Order Number DE95001055. 
Source: OSTI; NTIS; GPO Dep. 

Objective of the meeting was to conduct R and D on materials 
for longer-term fossil energy applications as well as for generic 
needs of various fossil fuel technologies. The work is divided into 
ceramics, new alloys, corrosion, and technology assessment/ 
transfer, The 39 papers are arranged under the session headings: 
ceramics, ceramics and new alloys, and intermetallics and ad- 
vanced austenitics; a workshop on new materials development and 
applications is summarized briefly. The papers are processed sep- 
arately for the data base. 


33534 (SAND-94-8704) The Modified Embedded Atom 
Method. Baskes, M.!. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1994. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94017958. Source: OSTI; NTIS; GPO Dep. 

Recent modifications have been made to generalize the Embed- 
ded Atom Method (EAM) to describe bonding in diverse materials. 
By including angular dependence of the electron density in an em- 
pirical way, the Modified Embedded Atom Method (MEAM) has 
been able to reproduce the basic energetic and structural proper- 
ties of 45 elements. This method is ideally suited for examining the 
interfacial behavior of dissimilar materials. This paper explains in 
detail the derivation of the method, shows how the parameters of 
the MEAM are determined directly from experiment or first princi- 
ples calculations, and examines the quality of the reproduction of 
the database. Materials with fcc, bec, hep, and diamond cubic 
crystal structure are discussed. A few simple examples of the ap- 
plication of the MEAM to surfaces and interfaces are presented. 
Calculations of pullout of a SiC fiber in a diamond matrix as a func- 
tion of applied stress show non-uniform deformation of the fiber. 
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Refer also to citation(s) 32214, 32215, 32216, 32217, 32319, 
32374, 32412, 32661, 32782, 33012, 33020, 33039, 33043, 33046, 
33050, 33059, 33066, 33157, 33180, 33181, 33198, 33200, 33201, 
33202, 33239, 33240, 33241, 33264, 33480, 33488, 33618, 33746, 
33787, 33855, 33876, 33910, 33915, 33918, 33922, 33925, 33937, 
33991, 34079, 34181, 34200, 34300, 34767, 34915, 34916, 34922, 
34980, 34981, 34982, 34983, 34998, 35032 


33535 (ANL—94/11) Solidification modeling of a spiral cast- 
ing to determine material fluidity. Ahuja, S. (Argonne National 
Lab., IL (United States). Energy Technology Div.); Domanus, H.M.; 
Schmitt, R.C.; Chuzhoy, L.; Grabel, J.V. Argonne National Lab., IL 
(United States). Feb 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94018930. Source: OSTI; NTIS; GPO Dep. 

In casting, fluidity is the measure of the distance a metal can 
flow in a channel before being stopped by solidification. During 
mold filling, the metal loses heat to the surrounding mold, thereby 
cooling and becoming more viscous until the leading portion solidi- 
fies and no further flow is possible. A coupled heat-transfer and 
fluid-flow modeling of a spiral, involving the use of thermophysical 
properties to determine material fluidity, has been conducted. Fluid- 
ity experiments were performed by Caterpillar; several spiral test 
castings were poured. Simulations of these experiments utilized the 
Casting Process Simulator (CaPS) software developed at Argonne 
National Laboratory. Two types of spiral geometries with different 
assumptions were considered: (1) a two-dimensional laterally 
stretched spiral and (2) a three-dimensional lateral spiral.The 
computed extent of mold filling is in good agreement with the ex- 
perimental results. Time required by the metal/gas interface to 
attain specific positions in the spiral arm also compared favorably 
with the experimental results. The influence of process variables, 
especially pour time, is discussed. The CaPS software has been 
used as a computational tool to investigate the validity of the di- 
mensionality assumptions and to evaluate the ability of CaPS to 
model fluidity adequately. 


33536 (ANL/MSD/CP-84131) Non-Fermi liquid scaling in 
UPd, Cus_,(x = 1,1.5). Aronson, M.C. (Univ. of Michigan, Ann Ar- 
bor, MI (United States)); Osborn, R.; Robinson, R.A.; Lynn, J.W.; 
Chau, R.; Seaman, C.L.; Maple, M.B. Argonne National Lab., IL 
(United States). Materials Science Div. Aug 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Grant DMR-91-07698. (CONF-9408113-3: SCES 
‘94, Amsterdam (Netherlands), Aug 1994). Order Number 
DE94019280. Source: OSTI; NTIS; INIS; GPO Dep. 

The family of uranium based intermetallics UPd,Cus_, offers an 
ideal isostructural system to study the interplay of the impurity 
Kondo effect with the stability of long range magnetic order in a 
Kondo lattice. The parent compound UCus is a prototypical Kondo 
impurity system at high temperatures, with Kondo temperature Ty 
~ 5-10 meV. As the temperature is lowered, intersite interactions 
drive a transition to long-range antiferromagnetic order of the in- 
completely compensated uranium moments at 15 K. As Pd is 
substituted on the Cu sites, the antiferromagnetism is suppressed, 
with the ordering temperature driven to zero slightly below the 
composition UPdCu,. Unusual temperature and magnetic field 
scaling is observed in the magnetization, specific heat, and electri- 
cal resistivity of both UPdCu, and UPd, 5Cus.5, inconsistent with 
the Fermi liquid description appropriate for many Kondo lattice sys- 
tems, and in particular the parent compound UCus. The authors 
report here the first direct measurements of the fundamental 
magnetic response for both compounds, providing a clear demon- 
stration of non-Fermi liquid frequency and temperature scaling. 


33537 (BNL-60757) Chemical and electrochemical interac- 
tions on corroding metal surfaces. Isaacs, H.S.; Aldykiewicz, 
A.J. Jr. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940947-1: 
Meeting on electrochemical methods in corrosion research, Lisbon 


(Portugal), 5-8 Sep 1994). Order Number DE95000624. Source: 
OSTI; NTIS; GPO Dep. 
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The corrosion resistance of many metals and alloys depend on 
their ability to repassivate after breakdown of the passive film. 
Following breakdown localized corrosion takes place. The conse- 
quences of initiation events depends on many factors leading to a 
dissolution rate of the metal which may be continuous, intermittent 
or transitory. Major changes in the solution chemistry at the break- 
down site must take place to enable active dissolution to take 
place and prevent repassivation. However, mass transfer of the 
dissolution products to the bulk environment often plays a decisive 
role. The composition of the environment is important. Some 
species inhibit while others stimulate the anodic dissolution. In the 
presence of particular cations, deposition slowly takes place on ca- 
thodic sites. Current density mapping measurements have been 
used to study pitting processes on iron and aluminum alloys. The 
effects of phosphate as an anodic inhibitor for steel and cerium as 
a cathodic inhibitor for aluminum are discussed in conjunction with 
related chemical processes. 


33538 (CONF-9206173-12) Long-term aging of type 308 
stainless steel welds: Effects on properties and microstruc- 
ture. Alexander, D.J.; Vitek, J.M.; David, S.A. Oak Ridge National 
Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States);Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From 3. international conference on trends in welding research; 
Gatlinburg, TN (United States); 1-5 Jun 1992. Order Number 
DE94018961. Source: OSTI; NTIS; INIS; GPO Dep. 

Multipass gas tungsten arc welds with type 308 stainless steel 
filler metal in type 304L base plate have been aged at 400, 475, or 
550°C for times up to 5,000 h. The changes in mechanical proper- 
ties as a result of these agings have been followed with tensile, 
impact, and fracture toughness testing, using subsize tensile, half- 
size Charpy, and 0.45T compact specimens, respectively. The 
changes in the microstructure were evaluated with optical and 
transmission electron microscopy. Relatively little change was ob- 
served in the tensile properties for any of the aging treatments, but 
significant embrittlement was observed in the impact and fracture 
toughness testing. The transition temperatures increased rapidly for 
aging at 475 or 550°C, and more slowly for aging at 400°C. The 
upper-shelf energies and the fracture toughness showed similar re- 
sponses, with only a small decrease for 400°C aging, but much 
greater and rapid decreases with aging at 475 or 550°C. Aging at 
400 or 475°C resulted in the spinodal decomposition of the ferrite 
phase in the weld metal into iron-rich alpha and chromium-enriched 
alpha prime. in addition, at 475°C G-phase precipitates formed ho- 
mogeneously in the ferrite and also at dislocations. At 550°C 
carbides formed and grew at the ferrite-austenite interfaces, and 
some ferrite transformed to sigma phase. These changes must all 
be considered in determining the effect of aging on the fracture 
properties. 


33539 (CONF-921101-144) Calculations of alloy phases 
with a direct Monte-Carlo method. Faulkner, J.S. (Florida Atlantic 
Univ., Boca Raton, FL (United States)); Wang, Yang; Horvath, 
E.A.; Stocks, G.M. Oak Ridge National Lab., TN (United States); 
Florida Atlantic Univ., Boca Raton, FL (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ; FG05-89ER45392. From 16. Materi- 
als Research Society (MRS) fall meeting; Boston, MA (United 
States); 30 Nov - 5 dec 1992. Order Number DE94018963. 
Source: OSTI; NTIS; GPO Dep. 

A method for calculating the boundaries that describe solid-solid 
phase transformations in the phase diagrams of alloys is de- 
scribed. The method is first-principles in the sense that the only 
input is the atomic numbers of the constituents. It proceeds from 
the observation that the crux of the Monte-Carlo method for obtain- 
ing the equilibrium distribution of atoms in an alloy is a calculation 
of the energy required to replace an A atom on site i with a B atom 
when the configuration of the atoms on the neighboring sites, x, is 
specified, 6H,.(A—B) = Egx -Ean. Normally, this energy difference 
is obtained by introducing interatomic potentials, vj, into an Ising 
Hamiltonian, but the authors calculate it using the embedded clus- 
ter method (ECM). In the ECM an A or B atom is placed at the 
center of a cluster of atoms with the specified configuration K, and 
the atoms on all the other sites in the alloy are simulated by the 





effective scattering matrix obtained from the coherent potential ap- 
proximation. The interchange energy is calculated directly from the 
electronic structure of the cluster. The table of 5H,(A—B)'s for all 
configurations K and several alloy concentrations is used in a 
Monte Carlo calculation that predicts the phase of the alloy at any 
temperature and concentration. The detailed shape of the miscibil- 
ity gaps in the palladium-rhodium and copper-nickel alloy systems 
are shown. 


33540 (CONF-9303302-—1) Modeling of fundamental phe- 
nomena in welds. Zacharia, T. (Oak Ridge National Lab., TN 
(United States)); Vitek, J.M.; Goldak, J.A.; DebRoy, T.A.; Rappaz, 
M.; Bhadeshia, H.K.D.H. Oak Ridge National Lab., TN (United 
States). [1993]. 61p. Sponsored by USDOE, Washington, DC 
(United States);Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract ACO5-840R21400. From Modeling 
for welding science workshop; Cocoa Beach, FL (United States); 
17-19 Mar 1993. Order Number DE94017859. Source: OSTI; 
NTIS; GPO Dep. 

Recent advances in the mathematical modeling of fundamental 
phenomena in welds are summarized. State-of-the-art mathemati- 
cal models, advances in computational techniques, emerging 
high-performance computers, and experimental validation tech- 
niques have provided significant insight into the fundamental 
factors that control the development of the weldment. The current 
status and scientific issues in the areas of heat and fluid flow in 
welds, heat source metal interaction, solidification microstructure, 
and phase transformations are assessed. Future research areas of 
major importance for understanding the fundamental phenomena in 
weld behavior are identified. 


33541 (CONF-930405-58) Giant magnetoresistance calcu- 
lated from first principles. Butler, W.H. (Oak Ridge National Lab.., 
TN (United States)); MacLaren, J.M.; Zhang, X.G. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 


From Spring meeting of the Materials Research Society; San Fran- 


cisco, CA (United States); 12-16 Apr 1993. Order Number 
DE94018658. Source: OSTI; NTIS; GPO Dep. 

The Layer Korringa Kohn Rostoker-Coherent Potential Approxi- 
mation technique was used to calculate the low temperature Giant 
Magnetoresistance from first principles for Co|Cu and permalloy|Cu 
superlattices. Our calculations predict large giant magnetoresis- 
tance ratios for Co|Cu and extremely large ratios for permalloy|Cu 
for current perpendicular to the layers. Mechanisms such as spin- 
orbit coupling which mix spin channels are expected to greatly 
reduce the GMR effect for permalloy|Cu. 


33542 (CONF-9305135—-10) CragNb development. Liu, C.T.; 
Horton, J.A.; Carmichael, C.A. Oak Ridge National Lab., TN 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 7. an- 
nual conference on fossil energy materials; Oak Ridge, TN (United 
States); 11-13 May 1993. Order Number DE94018697. Source: 
OSTI; NTIS; GPO Dep. 

Microstructure and mechanical properties of Cr-Nb alloys con- 
taining 5.6 to 17% Nb were studied for high-temperature structural 
applications. The alloys basically contain the two phases of Cr2Nb 
and chromium-rich solid solution. Re, Al, Ni, Fe and Co were 
added to the alloys for control of microstructure and properties. 
The alloys show excellent strength at temperatures to 1250°C. 
Among the alloying elements, rhenium is found to be most effective 
in improving the mechanical properties at room and elevated tem- 
peratures. Alloying with >8% Al, Ni, and Co, on the other hand, 
lowers the strength and ductility at elevated temperatures. Further 
development is required to improve the fracture resistance of the 
alloys at ambient temperatures. 


33543 (CONF-9305135-11) Weldability of iron aluminides. 
Goodwin, G.M.; McKamey, C.J.; Maziasz, P.J.; Sikka, V.K. Oak 
Ridge National Lab., TN (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 7. annual conference on fossil energy materials; 
Oak Ridge, TN (United States); 11-13 May 1993. Order Number 
DE94019114. Source: OSTI; NTIS; GPO Dep. 
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Corrosion-resistant, weldable iron-aluminide alloys with improved 
high-temperature strength are being developed for structural appli- 
cations, and for weld overlay cladding of conventional structural 
steels and alloys. The weld hot cracking of iron-aluminide alloys is 
highly variable to over a wide range of aluminum content. In gen- 
eral, the higher aluminum content alloys are somewhat more 
resistant to hot cracking, and by careful choice of alloying additions 
(and balancing of multiple additions), cracking resistance equiva- 
lent to commercial austenitic stainless steels can be achieved. 
Improved weldability, however, often comes at the expense of 
high-temperature strength. Delayed cold cracking, presumed to be 
hydrogen-related, is also an important consideration in welding 
these alloys, either as monolithic materials, or as weld overlay 
cladding on stainless or low alloy steel substrates. The authors are 
employing various combinations of preheat and postweld stress re- 
lief heat treatments to assess the severity of this problem, and have 
determined that heat treatment in excess of 400 C following weld- 
ing will be required to avoid delayed cracking. Due to the difficulties 
encountered in fabricating some of the alloy compositions into wire 
or rod, they are also pursuing the formulation of coated electrodes 
for use in shielded metal-arc (SMA) welding. Initial attempts have 
shown very high aluminum losses in the welding arc, and addi- 
tional batches of electrodes are being formulated and produced. 


33544 (CONF-9306281-2) Shear horizontal vibrations at 
the (001) surtace of beryllium. Hannon, J.B. (Univ. of Pennsyiva- 
nia, Philadelphia, PA (United States)); Plummer, E.W. Oak Ridge 
National Lab., TN (United States). Jun 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 7. vibrations at surfaces; Santa Margherita 
(Italy); 13-17 Jun 1993. Order Number DE94018675. Source: 
OSTI; NTIS; GPO Dep 

The authors report the results of a high-resolution Electron- 
Energy Loss Spectroscopy (EELS) investigation of Be(0001) 
surface. Two dispersive surface vibrational modes are observed in 
the T to M direction: a sagittal-plane mode (the Rayleigh wave) 
and a shear horizontal mode. They have compared their experi- 
mental results to a 300-layer slab calculation and to a semi-infinite 
Green's function calculation of Sameth and Mele. Compared with 
the experimental results, both calculations predict a higher energy 
for the Rayleigh wave and lower energy for the shear horizontal 
mode. These results are consistent with stronger in-plane bonding 
and weaker interplanar bonding at the surface, in accord with other 
theoretical predictions. 


33545 (CONF-9308122-19) Processing and characteriza- 
tion of Ni-AlF-Fe-B shape-memory alloy wires produced by 
rapid solidification. Easton, D.S.; Liu, C.T.; Horton, J.A.; George, 
E.P.; Campbell, J.J. Oak Ridge National Lab., TN (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From _ International 
Union of Materials Research Societies on advanced materials; 
Tokyo (Japan); 31 Aug - 4 sep 1993. Order Number DE94017702. 
Source: OSTI; NTIS; GPO Dep. 

This work describes net-shape ductile wires of Ni-Al-Fe doped 
with boron produced directly from the melt by in-rotating-liquid (IRL) 
mek spinning, thus avoiding the difficult and costly problem of fabri- 
cating bulk castings. This method produces wires of 0.1 to 0.5 mm 
dia and lengths to 2 m. X-ray diffraction scans showed that the as- 
spun wires consist of B2, Lilo, and bet martensite phases and that 
the B2 phase further transforms to bet martensite upon cold work- 
ing. Shape-memory behavior showed an Ap temperature of ~ 180C 
as measured by bend recovery tests and by tensile cycling tests. 
Effects on the wires of IRL processing parameters are discussed. 


33546 (CONF-9308138—-4) Finite element modelling of 
creep crack growth in 316 stainless and 9Cr-1Mo steels. Krish- 
naswamy, P.; Brust, F.W. Battelle, Columbus, OH (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90ER14135. From 11. international 
invitational symposium on the unification of analytical, computa- 
tional, and experimental solution methodologies; Danvers, MA 
(United States); 18-20 Aug 1993. Order Number DE94018977. 
Source: OSTI; NTIS; GPO Dep. 
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The failure behavior of steels under sustained and cyclic loads 
has been addressed. The constitutive behavior of the two steels 
have been represented by the conventional strain-hardening law 
and the Murakami-Ohno model for reversed and cyclic loads. The 
laws have been implemented into the research finite element code 
FVP. Post processors for FVP to calculate various path indepen- 
dent integral fracture parameters have been written. Compact 
tension C(T) specimens have been tested under sustained and 
cyclic loads with both the load point displacement and crack 
growth monitored during the tests. FE models with extremely 
refined meshes for the C(T) specimens were prepared and the ex- 
periment simulated numerically. Results from this analysis focus on 
the differences between the various constitutive models as well as 
the fracture parameters in characterizing the creep crack growth of 
the two steels. 


33547 (CONF-9308247-1) Weld pool phenomena. David, 
S.A. (Oak Ridge National Lab., TN (United States)); Vitek, J.M.; 
Zacharia, T.; DebRoy, T. Oak Ridge National Lab., TN (United 
States). [1994]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 46. annual 
meeting of the International Institute of Welding (IIW); Glasgow 
(United Kingdom); 28 Aug 4 sep 1993. Order Number 
DE94018965. Source: OSTI; NTIS; GPO Dep. 

During welding, the composition, structure and properties of the 
welded structure are affected by the interaction of the heat source 
with the metal. The interaction affects the fluid flow, heat transfer 
and mass transfer in the weld pool, and the solidification behavior 
of the weld metal. In recent years, there has been a growing 
recognition of the importance of the weld pool transport processes 
and the solid state transformation reactions in determining the 
composition, structure and properties of the welded structure. The 
relation between the weld pool transport processes and the compo- 
sition and structure is reviewed. Recent applications of various 
solidification theories to welding are examined to understand the 
special problems of weld metal solidification. The discussion is fo- 
cussed on the important problems and issues related to weld pool 
transport phenomena and solidification. Resolution of these prob- 
lems would be an important step towards a science based control 
of composition, structure and properties of the weld metal. 


33548 (CONF-931009-28) Tensile and impact properties of 
iron-aluminum alloys. Alexander, D.J.; Sikka, V.K. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Fall meeting of the Minerals, Metals and 
Materials Society: physical metallurgy and materials; Pittsburgh, 
PA (United States); 17-21 Oct 1993. Order Number DE94017750. 
Source: OSTI; NTIS; GPO Dep. 

Tensile and impact tests have been conducted on specimens 
from a series of five heats of iron-aluminum alloys. These results 
have been compared to data for the iron aluminide alloy FA-129. 
The transition temperatures of all of the Fe3Al-based alloys were 
similar, but the simple ternary alloy had a much higher upper-shelf 
energy. The reduced aluminum alloys [based on Fe-8Al (wt %)] 
had lower transition temperatures and higher upper-shelf energy 
levels than the Fe3Al-type alloys. The reduced aluminum alloy with 
yttrium showed excellent tensile properties, with a room tempera- 
ture total elongation of 40%, and a very high upper-shelf energy 
level. Despite the high tensile ductility at room temperature, the 
transition temperature of the yttrium-containing alloy was still about 
150 C, compared to approximately 300 C for FA-129. In general, 
the microstructures were coarse and anisotropic. The fracture pro- 
cesses were dominated by second-phase particles. 


33549 (CONF-931009-29) Bulk and defect properties of or- 
dered intermetallics. Fu, C.L.; Yoo, M.H. Oak Ridge National 
Lab., TN (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Fall meeting of the Minerals, Metals and Materials Society: 
physical metallurgy and materials; Pittsburgh, PA (United States); 
17-21 Oct 1993. Order Number DE94017706. Source: OSTI; NTIS; 
GPO Dep. 

First-principles calculations based on the local-density-functional 
theory have been used to investigate the factors governing 
strength of ordered intermetallic alloys. Unlike NigAl, calculated 
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elastic constants and shear fault energies indicate anomalous yield 
strength behavior is not likely to occur in NigSi. This suggests the 
inadequacy of cross-slip-pinning model to explain the strength 
anomaly in the L12 structure. For strongly ordered NiAl, the defect 
structure is dominated by two types of defects — monovacancies 
on the Ni sites and substitutional antisite defects on the Al sites. 
By contrast, for NigAl, absence of structural vacancies and devia- 
tions from stoichiometry are accommodated by substitutional 
antisite defects on both sublattices. Intrinsic strengthening mecha- 
nisms in TiAl are discussed in terms of calculated elastic constants 
and shear fault energies. Because of reduced fault energies at the 
y/ap interface, slip and twinning contribute significantly to high 
shear deformation of the lamellar structure. 


33550 (CONF-9310224-3) Consequences of oscillatory po- 
tentials and angular forces in transition metals and their 
aluminides. Carlsson, A.E. (Washington Univ., St. Louis, MO 
(United States). Dept. of Physics); Zou, J.; Phillips, R. Oak Ridge 
National Lab., TN (United States); Washington Univ., St. Louis, MO 
(United States). Dept. of Physics. [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; FG02-84ER45130. From Materials Week '93; 
Pittsburgh, PA (United States); 17-21 Oct 1993. Order Number 
DE94019127. Source: OSTI; NTIS; GPO Dep. 

The authors discuss two applications of recently developed 
potential-energy functions. The first application involves “constant- 
volume” type potentials for Al-rich transition-metal compounds and 
alloys. Using a combination of Green's function analysis and pseu- 
dopotential perturbation theory, a set of potentials suitable for 
atomistic simulations is derived. These are used to study the 
structural energetics of Al-Co and to analyze the origins of qua- 
sicrystallinity and complex phases in Al-Mn. The second type of 
applications treats the energetics of small atomic clusters using an- 
gular forces based on the “4” methodology. Calculations using a 
d-band model fitted to W suggest that the lowest-energy state for a 
four-body W cluster is a rhombus. rather than the normally ex- 
pected tetrahedron. 


33551 (CONF-931108-106) Oxide formation on NbAl, and 
TiAl due to ion implantation of '®O. Hanrahan, R.J. Jr. (Florida 
Univ., Gainesville, FL (United States). Dept. of Materiais Science 
and Engineering); Verink, E.D. Jr.; Withrow, S.P.; Ristolainen, E.O. 
Oak Ridge National Lab., TN (United States). [1993]. 6p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. Grant MDA 972-88-J1006. From 
Fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 29 Nov - 3 dec 1993. Order Number DE94017874. 
Source: OSTI; NTIS; GPO Dep. 

Surface modification by ion implantation of '®O ions was investi- 
gated as a technique for altering the high-temperature oxidation of 
aluminide intermetallic compounds and related alloys. Specimens 
of NbAl; and TiAl were implanted to a dose of 1 x 1018 ions/cm? 
at 168 keV. Doses and accelerating energies were calculated to 
obtain near-stoichiometric concentrations of oxygen. Use of 180 
allowed the implanted oxygen profiles to be measured using sec- 
ondary ion mass spectroscopy (SIMS). The near surface oxides 
formed were studied using x-ray photoelectron spectroscopy (XPS) 
and Auger electron spectroscopy. Specimens were also examined 
using x-ray diffraction and SEM. This paper presents results for 
specimens examined in the as-implanted state. The oxide formed 


due to implantation is a layer containing a mixture of Nb or Ti and 
amorphous Al oxides. 


33552 (CONF-931108-108) Surface stress, morphological 
development, and dislocation nucleation during strained-layer 
epitaxy. Jesson, D.E. (Oak Ridge National Lab., TN (United 
States)); Pennycook, S.J.; Baribeau, J.M.; Houghton, D.C. Oak 
Ridge National Lab., TN (United States). Dec 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 3 dec 1993. Order 
Number DE94017682. Source: OSTI; NTIS; GPO Dep. 

Utilizing marker layer experiments and Z-contrast imaging, we 
have observed the formation of surface cusps during Si,Ge,_, al- 
loy growth. The formation of cusps can be understood in terms of 
stress-driven surface diffusion, and we consider the large stress 





build-up at the cusp tip as a potential source for the nucleation of 
misfit dislocations. 


33553 (CONF-931234—10) Modeling of thermal stresses in 
welds. Zacharia, T.; Aramayo, G.A. Oak Ridge National Lab., TN 
(United States). [1993]. 9p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Agreement 1866-E126-A1. From American Welding Society inter- 
national conference on modeling and control of joining processes; 
Orlando, FL (United States); 8-10 Dec 1993. Order Number 
DE94018046. Source: OSTI; NTIS; GPO Dep. 

The transient stress distribution in a Sigmajig test specimen re- 
sulting from mechanical and thermal loading was calculated for a 
Type 316 stainless steel specimen using finite element analysis. 
The study attempted to resolve the relationship between the dy- 
namic stress distribution, particularly near the trailing edge of the 
pool, and the observed cracking behavior in the test specimen. 
The initiation and propagation of the crack during welding was vi- 
sually monitored using a stroboscopic vision system. The numerical 
results were used to understand the initiation and propagation of 


hot-cracks during controlled welding of a specimen subjected to ex- 
ternal restraint. 


33554 (CONF-940204—8) Microstructures and tensile prop- 
erties of as-cast iron-aluminide alloys. Viswanathan, S.; 
McKamey, C.G.; Maziasz, P.J.; Sikka, V.K. Oak Ridge National 
Lab., TN (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 123. annual meeting of the Minerals, Metals and Materials 
Society; San Francisco, CA (United States); 27 Feb - 3 mar 1994. 
Order Number DE94017868. Source: OSTI; NTIS; GPO Dep. 

Room-temperature tensile properties of as-cast FeAl, Fe3Al with 
chromium, and Fe,Al-based FA-129 alloy have been investigated. 
Tensile properties have been obtained in air in the as-cast condi- 
tion for all three alloys. Samples of FA-129 alloy have also been 
tested in oxygen and water vapor environments, and after homoge- 
nization at 700, 900, and 1200C. Transmission electron microscopy 
has been used to characterize ordered phases and optical metal- 
lography and scanning electron microscopy have been used to 
characterize the microstructure and fracture morphology. Tensile 
properties in the as-cast condition exhibited an environmental ef- 
fect; tensile ductilities in an oxygen atmosphere were greater than 
those obtained in laboratory air. Homogenized samples of FA-129 
alloy exhibited almost twice the ductility of the as-cast condition. 
Results indicate that the low ductility of as-cast Fe3Al-based alloys 
may be related to the relatively large grain size in the as-cast con- 
dition and the presence of the DO3 ordered phase. Microstructural 
characterization of the homogenized samples and comparison of 
the as-cast and homogenized microstructures may provide a clue 
to the poor ductility in the as-cast condition. 


33555 (CONF-940286—4) On the crack growth resistance 
and strength of the B2 iron aluminides Fe-40Al, Fe-45Al, and 
Fe-10Ni-40Al (at. %). Schneibel, J.H.; Maziasz, P.J. Oak Ridge 
National Lab., TN (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Metallurgical Society Annual meeting; San 
Francisco, CA (United States); 27 Feb - 3 mar 1994. Order Num- 
ber DE94017857. Source: OSTI; NTIS; GPO Dep. 

The crack growth resistance and yield strength of the B2 iron 
aluminides Fe-40Al, Fe-45Al, are Fe-10Ni-40Al (at. %) have been 
investigated at room temperature laboratory air. After fast cooling 
from 1273 K, Fe-45Al and Fe-10Ni-40AI are much stronger than 
Fe-40Al, and exhibit considerably lower crack growth resistance. 
The crack growth resistance decreases with decreasing crack 
propagation velocity. Low crack propagation velocities favor inter- 
granular fracture, whereas high velocities can lead to significant 
contributions from transgranular fracture. Boron additions to 
Fe-40Al and Fe-10Ni-40AI improve the crack growth resistance, re- 
duce its dependence on the crack propagation velocity, and cause 
the path to be predominantly transgranular. In a plot of fracture 
toughness versus yield strength, the properties of the iron alu- 
minides are similar to those of typical aluminum alloys. 


33556 (CONF-940286-5) Selected properties of iron alu- 
minides. Schneibel, J.H. Oak Ridge National Lab., TN (United 


36 MATERIALS 
3601 Metals and Alloys 


States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Metallurgi- 
cal Society Annual meeting; San Francisco, CA (United States); 27 
Feb - 3 mar 1994. Order Number DE94018057. Source: OSTI; 
NTIS; GPO Dep. 

Important properties of iron aluminides have been compiled in 
order to help engineers and scientists to be able to quickly assess 
this materials system. This compilation is by no means exhaustive, 
but it represents a reasonable first effort to summarize the proper- 
ties of iron aluminides. Considerable care has been, used in 
assembling the data into tables. However, no guarantee can be 
made that all the values compiled here are correct; and in case of 
doubt, or in order to obtain more detailed information, the original 
sources should always be consulted. 


33557 (CONF-940286-6) Forging of FeAl intermetallic com- 
pounds. Flores, O. (UNAM, Cuernavaca (Mexico). Lab. de 
Cuernavaca); Juarez, J.; Campillo, B.; Martinez, L.; Schneibel, J.H. 
Oak Ridge National Lab., TN (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States);Consejo 
Nacional de Ciencia y Tecnologia (CONACYT), Mexico City (Mex- 
ico). DOE Contract AC05-840R21400. Grant 2075 - A9203. From 
Metallurgical Society Annual meeting; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994. Order Number DE94018124. 
Source: OSTI; NTIS; GPO Dep. 

Much activity has been concentrated on the development of in- 
termetallic compounds with the aim of improving tensile ductility, 
fracture toughness and high notch sensitivity in order to develop an 
attractive combination of properties for high and low temperature 
applications. This paper reports experience in processing and forg- 
ing of FeAl intermetallic of B2 type. During the experiments two 
different temperatures were employed, and the specimens were 
forged after annealing in air, 10-* torr vacuum and argon. From 
the results it was learned that annealing FeAl in argon atmosphere 
prior to forging resulted in better deformation behavior than for the 
other two environments. For the higher forging temperature used in 
the experiments (700C), the as-cast microstructure becomes par- 
tially recrystallized. 


33558 (CONF-940286-7) Impact behavior of FeAl alloy FA- 
350. Alexander, D.J. Oak Ridge National Lab., TN (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Metallurgical Soci- 
ety Annual meeting; San Francisco, CA (United States); 27 Feb - 3 
mar 1994. Order Number DE94018128. Source: OSTI; NTIS; GPO 
Dep. 

The tensile properties and impact behavior of the iron aluminide 
FeAl-type alloy FA-350 [Fe-35.8Al-0.05Zr-0.24B (at. %)}] have been 
studied over the temperature range of —100 to 800C. Half-size 
Charpy specimens were either oil quenched from 700C or furnace 
cooled. The energy absorbed during the impact test showed a 
maximum value at 100 to 200C, with decreasing energy as the 
temperature was increased, for both heat treatments. The 
furnace-cooled material had greater energy absorption than the oil- 
quenched material. The tensile tests showed increasing ductility 
(as measured by total elongation) with increasing temperature. The 
furnace-cooled material had lower strength and higher ductility than 
the oil-quenched material. Fractographic examination of the oil- 
quenched impact specimens revealed that several different fracture 
modes operated, depending on the test temperature. Fracture oc- 
curred by intergranular and quasicleavage fracture at low 
temperatures, predominantly quasicleavage at intermediate temper- 
atures, and intergranular fracture at 800C. For the furnace-cooled 
material fracture was predominantly quasicleavage at all tempera- 
tures. The higher ductility and energy absorption for the 
furnace-cooled material is believed to be the result of softening 
due to a decrease in the retained vacancy concentration. 


33559 (CONF-940411-53) Processing and mechanical 
properties of laminar Al,03-Ni,Al composites. Schneibel, J.H.; 
Alexander, K.B. Oak Ridge National Lab., TN (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Spring meeting of 
the Materials Research Society; San Francisco, CA (United 


States); 4-8 Apr 1994. Order Number DE94019332. Source: OST]; 
NTIS; GPO Dep. 
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Several compositions of the intermetallic alloy NizAl were exam- 
ined with respect to (a) their wetting of AlpO3 and (b) their energy 
absorption capability in AlpO3/Ni3Al laminates. Wetting is enhanced 
by small additions of carbon (e.g., 0.1 at. %), and bonding by addi- 
tions of zirconium (e.g., 1 at. %). Chevron-notched laminate 
specimens were tested in three-point bending to assess the energy 
absorption due to the presence of a thin layer of Nig3Al. A nickel 
aluminide with the composition of Ni-22Al-1Zr-0.1C-0.1B was found 
to have a reasonable combination of wetting, adhesion and energy 
absorption. Interfacial bonding was found to be weak in all lami- 
nates. 


33560 (CONF-9404104-1) ®Hg and ®-Cu NMR studies 
of mercury based high-Tc superconductors. Hoffmann, W. 
(Freie Universitaet Berlin, Berlin (Germany)); Breitzke, H.; Sim- 
mons, C.T.; Lueders, K.; Buntkowsky, G.; Limbach, H.H.; Antipov, 
E.V.; Gippius, A.A.; Loebich, O.; Khan, H.R. Oak Ridge National 
Lab., TN (United States). Jul 1994. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Ampere workshop on magnetic resonance and microwave 
absorption in the high T. superconducting materials; Poznan 
(Poland); 10-13 Apr 1994. Order Number DE95001073. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Hg-oxide ceramic high temperature superconductors were 
studied with '°Hg- and ®°:Cu- NMR spectroscopy. Room tem- 
perature spectra, spin-spin and spin-lattice relaxation times of 
samples with different superconducting transition temperatures are 
presented. A spin-lattice relaxation time of T; = 35 msec and a 
spin-spin relaxation time of Tz = 1.6 msec is found for the 199 Hg- 
NMR. All samples exhibit similar characteristic powder spectra 
caused by an axially symmetric '9°Hg spin interaction. The 
isotropic value and the anisotropy of the tensor relative to solid 
HgClo as a standard substance is estimated. Furthermore results 
of ®-Cu NMR at a temperature of 4.2 K are presented. Also this 
signal shows a powder line shape (for | = 3/2). 


33561 (CONF-9405143-4) Environmental effects on iron 


aluminide. DeVan, J.H. (Oak Ridge National Lab., TN (United 


States)); Tortorelli, P.F.; Bennett, M.J. Oak Ridge National Lab., TN 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 8. an- 
nual conference on fossil energy materials; Oak Ridge, TN (United 
States); 10-12 May 1994. Order Number DE94017900. Source: 
OSTI; NTIS; GPO Dep. 

Air oxidation tests of iron-aluminum alloys containing 16 and 28 
at. % Al, were conducted at 1300C to determine the effect of alloy 
composition and section thickness on time to breakdown of oxida- 
tion resistance. Oxidation rates of 16% Al were significantly higher 
than for 28% Al (Fe3Al). The times over which the oxide scales re- 
mained protective correlated with extent of aluminum depletion of 
the alloy matrix and were therefore a direct function of the initial 
aluminum content of the alloy, the section thickness, and oxidation 
rate. The oxidation rate of the Fe3Al alloys was significantly re- 
duced by addition of 0.1% Zr, which improved the adherence of 
the scale during thermal cycling to room temperature. However, 
the oxidation rates of the Fe3Al alloys were higher at 1300C than 
those reported for oxide-dispersion-strengthened (ODS) Fe-18%Cr- 
10%Al alloys containing Y2O3. Times to the onset of breakaway 
oxidation were similar for zirconium-containing Fe3Al and the ODS 
alloys, the lower oxidation rate of the latter offsetting the higher ini- 
tial aluminum of the former. Studies of the effects of chlorine (HCI) 
on the oxidation/sulfidation resistance of Fe3Al- based alloys were 
conducted using test facilities at the National Physical Laboratory 
(NPL) in the United Kingdom. Alloys were exposed to a test gas 
composed of CO2, H2, H20, and H2S Plus 1000-5000 ppm HC! at 
450 and 550C for 1000 h. Weight gains were relatively low and 
were generally less than companion specimens of Fe-Cr-Al alloys. 


33562 (CONF-9405143-5) Effect of heat treatment tempera- 
ture on creep-rupture properties of Fe,Al-based alloys. 
McKamey, C.G.; Maziasz, P.J. Oak Ridge National Lab., TN 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 8. an- 
nual conference on fossil energy materials; Oak Ridge, TN (United 


States); 10-12 May 1994. Order Number DE94018054. Source: 
OSTI; NTIS; GPO Dep. 
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The effects of heat treatment at 1100 to 1250C on the creep- 
rupture properties of an Fe3Al-based alloy were studied. Tests 
were conducted at 593C (1100F) and 207 MPa (30 ksi) in air. The 
modes of fracture were identified using optical metallography and 
scanning electron microscopy. Analytical electron microscopy was 
also used to study characteristics of the microstructure, including 
dislocations, ordered domains, and precipitates. The creep results 
showed maximum creep-rupture resistance with a heat treatment 
at approximately 1150C, with significant decreases in rupture life 
after heat treatments at both lower and higher temperatures. The 
peak in creep life was associated with fine precipitates that were 
observed after the 1150C heat treatment and persisted during pro- 
longed creep at 593C. Heat treatment at 1150C appeared to cause 
dissolution of coarser precipitates which then reprecipitated as new 
fine particles upon cooling or during creep. These fine precipitates 
then pinned dislocations and grain boundaries to produce strength 
during creep. 


33563 (CONF-9405143-6) Alloying effects on the high- 
temperature oxidation resistance of Cr-CroNb. Tortorelli, P.F.; 
DeVan, J.H. Oak Ridge National Lab., TN (United States). [1994]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 8. annual conference on fossil 
energy materials; Oak Ridge, TN (United States); 10-12 May 1994. 
Order Number DE94018146. Source: OSTI; NTIS; GPO Dep. 

Alloying effects on the high-temperature oxidation resistance of 
Cr-Cr2Nb were examined on the basis of isothermal exposures to 
air at 950 C. Additions of either Re and Al or Fe, Ni, and Al had 
relatively little effect on weight gains relative to the Cr-6% Nb bi- 
nary alloy. One alloying element that improved the mechanical 
behavior of Cr-CraNb alloys substantially increased the oxidation 
rates and spallation susceptibilities of Cr-6 and -12% Nb alloys. 
However, the addition of another element completely offset these 
deleterious effects. The presence of this latter element resulted in 
the best overall oxidation behavior (in terms of both weight gains 
and spallation tendencies) of all Cr-Cr2Nb compositions. Its benefi- 
cial effect can be attributed to improvement in the oxidation 
resistance of the Cr-rich phase. 


33564 (CONF-9405143-7) Weldability of iron aluminides. 
Goodwin, G.M.; Maziasz, P.J.; McKamey, C.J.; DeVan, J.H.; Sikka, 
V.K. Oak Ridge National Lab., TN (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 8. annual conference on fossil 
energy materials; Oak Ridge, TN (United States); 10-12 May 1994. 
Order Number DE95000686. Source: OSTI; NTIS; GPO Dep. 

Corrosion-resistant weidable iron aluminide alloys are being de- 
veloped for weld overlay cladding of conventional steels and alloys 
and possible structural applications. Weld hot cracking can be mini- 
mized by careful choice of alloying additions, and hot cracking 
resistance equivalent to commercial austenitic stainless steels has 
been achieved. Hydrogen-induced cold cracking, however, contin- 
ues to be a problem with these alloys, both in monolithic 
weldments and weld overlay cladding applications. The authors 
have found that preheat and postweld heat treatment can reduce 
hydrogen cracking, and that composition is also an important vari- 
able. Experiments in controlled atmospheres have confirmed that a 
major source of hydrogen is provided by the reduction of water va- 
por from the environment, and that oxygen helps to reduce 
cracking sensitivity. Concurrently, they are developing filler metals 
using the aspiration-casting process, for use both as filler metals 
with the gas tungsten arc process, and as core wire for the produc- 
tion of shielded metal arc electrodes. 


33565 (CONF-9405143-8) Fracture behavior of the Fe-8Al 
alloy FAP-Y. Alexander, D.J. Oak Ridge National Lab., TN (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 8. annual 
conference on fossil energy materials; Oak Ridge, TN (United 
States); 10-12 May 1994. Order Number DE95000956. Source: 
OSTI; NTIS; GPO Dep. 

The tensile and impact properties of two heats of the reduced 
aluminum alloy FAP-Y have been measured and compared to the 
FesAl alloy FA-129. The FAP-Y material has similar yield strengths 
up to 400°C, and much better ductility and impact properties, as 





compared to the FA-129. Despite excellent room-temperature duc- 
tility, the ductile-to-brittle transition temperature is still quite high, 
around 150°C. The material is found to be strain-rate sensitive, with 
a significant increase in the yield strength at strain rates of about 
10° s—'. It is believed that this strain-rate sensitivity is responsible, 
at least in part, for the high ductile-to-brittle transition temperature. 


33566 (CONF-9405220-1) Gravitational effects on the de- 
velopment of weld-pool and solidification microstructures. 
Boatner, L.A. (Oak Ridge National Lab., TN (United States)); 
David, S.A.; Workman, G. Oak Ridge National Lab., TN (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Micrograv- 
ity materials science conference; Huntsville, AL (United States); 
24-25 May 1994. Order Number DE94017772. Source: OSTI; 
NTIS; GPO Dep. 

This research effort has as its objective the development of a 
quantitative understanding of the effects of both low- and high-g 
environments on the solidification microstructures and morpholo- 
gies that are produced in alloy single crystals during a variety of 
melting and solidification processes. The overall goal of the effort is 
to delineate the nature of the roles played by natural convection, 
surface-tension-driven convection, and mass transport effects due 
to interactions associated with various heating methods that are 
used to form melt pools in practical, commercially important alloy 
systems. The experimental and theoretical investigations compris- 
ing this effort encompass the study of configurations in which 
stationary heat sources are employed as well as melt pools formed 
by moving heat sources like those frequently used in fusion- 
welding processes. 


33567 (CONF-9407122-1) Processing of intermetallic mate- 
rials by reaction synthesis. Liu, C.T. (Oak Ridge National Lab.., 
TN (United States). Metals and Ceramics Div.). Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Workshop on solidification and processing; Boston, MA (United 
States); 18-22 Jul 1994. Order Number DE94017710. Source: 
OSTI; NTIS; GPO Dep. 

This paper provides a brief summary of recent work on reaction 
synthesis of NisAI/NiAl powder compacts at Oak Ridge National 
Laboratory. Both reaction extent and densification process depend 
strongly on heat accumulation and heat transfer, which can be ef- 
fectively controlled by exerting compressive stresses, as well as 
aluminum concentration and compact thickness. Three distinct 
stages are observed, corresponding to (a) initial reaction to (no for- 
mation of transient liquid phases), (b) partial reaction (occurrence 
of self-propagating combustion reaction), and (c) full reaction (com- 
bustion reaction + conversion reaction). A nearly full density 
product was obtained in both the fully reacted zone and partially re- 
acted zones during reaction synthesis under compressive stresses. 


33568 (CONF-9407132-1) Atom probe field ion microscopy 
of type 308 CRE stainless steel welds. Babu, S.S. (Oak Ridge 
National Lab., TN (United States). Metals and Ceramic Div.); David, 
S.A.; Vitek, J.M.; Miller, M.K. Oak Ridge National Lab., TN (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional field emission symposium; Rouen (France); 15-17 Jul 1994. 
Order Number DE94019162. Source: OSTI; NTIS; INIS; GPO Dep. 

Additions of controlled residual elements (CRE) such as titanium, 
boron and phosphorus, to the commercial 308 type stainless steel 
welds have been found to improve the creep-rupture properties. In 
both conventional and CRE-type stainless steel welds, during high 
temperature service, various microstructural changes take place 
such as the formation of Mzo3C— carbide networks along 
austenite(-+)-ferrite (5) interface, the formation of sigma (c) phase, 
and the dissolution of ferrite. Boron-containing CRE welds exhibit 
similar microstructural evolution as that of conventional types 308 
stainless steel welds. As boron may segregate to ferrite-austenite 
interface and thereby modify the austenite-Mo3C, carbide interface, 
the distribution of boron was measured with an atom probe field 
ion microscope. Atom probe analysis revealed significant boron 
and carbon enrichments along the ferrite-austenite boundary in the 
as-welded state. The ratio of carbon to boron concentration at the 
interface was found to be ~ 4. 
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33569 (CONF-940819-4) Magnetic excitations in modulated 
PrNi2Siz. Blanco, J.A. (Universidad de Oviedo (Spain)); Nicklow, 
R.M.; Schmitt, D. Oak Ridge National Lab., TN (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International con- 
ference on magnetism; Warsaw (Poland); 22-26 Aug 1994. Order 
Number DE95001077. Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetic excitations in a single crystal of PrNi2Sip have 
been studied by inelastic neutron scattering. Dispersion curves 
have been followed through the centered tetragonal Brillouin zone. 
In the paramagnetic phase, at 39 K, the lowest energy magnetic 
branch exhibits an important dispersion ranging from 1.9 to 3.5 
meV, the minimum energy occuring at the wave vector of the or- 
dered phase; from the observed dispersion the inter-ionic isotropic 
bilinear exchange parameters are deduced. At 4.2 K, in the modu- 
lated phase, the same branch presents a dispersion slightly larger, 
but not significantly different. 


33570 (DOE/ER/12892-1) Effects of boron and phosphorus 
on creep properties of a ferritic/martensitic steel for fast reac- 
tor cladding applications. Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). [1994]. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER12892. Order Num- 
ber DE95000891. Source: OSTI; NTIS; GPO Dep. 

The thermal efficiencies of both conventional and supercritical 
fossil-fueled power plants can be improved by increasing the oper- 
ating temperatures and pressures. Increased thermal efficiency 
would also result in significant fuel cost savings, as well as re- 
duced environmental emissions per megawatt generated. Creep 
properties of materials currently used as tubes in the hottest areas 
of the boiler, the superheater and reheater sections, limit the oper- 
ating temperature. As such, steels with improved creep strength 
compared to these conventional alloys are needed to increase the 
operational efficiencies of thermal-electric generating stations. A 
new class of creep-resistant, 10%Cr martensitic steel has been de- 
veloped for use as high temperature components, especially in the 
electric utility, petrochemical & chemical industries. The steel dif- 
fers from other 9-12%Cr steels in two important ways: It is 
strengthened by a uniform dispersion of very fine, coarsening- 
resistant TiC particles rather than chromium-rich, Mo3C_> 
precipitates; and the TiC particles are precipitated in austenite prior 
to the martensitic transformation, not during tempering. By carefully 
controlling the thermo-mechanicai treatment, three TiC sizes were 
incorporated into the matrix: 4, 12 and 25 nm; grain size and pre- 
cipitate volume fraction (0.005) were kept constant. Creep tests on 
these three specimen types were done at 550°C, 600°C and 
650°C. Results indicate that reducing the average particle size 
from 25 to 4 nm (thereby also reducing the average inter-particle 
spacing) decreases the steady-state creep rate by more than four 
orders of magnitude. The prototype steel’s composition must now 
be optimized, and in doing so the effects of boron and phosphorus 
are investigated. 


33571 (DOE/ER/45229-34) Investigation of mechanical 
properties and their relation to the internal structure of 
nanocrystalline metals and composites: Technical progress 
report, 1 March 1993-1 July 1994. Weertman, J.R.; Murphy, W.P. 
Northwestern Univ., Evanston, IL (United States). Jul 1994. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER45229. Order Number DE95001151. Source: 
OSTI; NTIS; GPO Dep. 

A new compaction unit was installed for consolidation at high 
temps. SANS of nanocrystalline (n-) Pd and Cu confirms presence 
of pores close to the grain size; high scattering angles indicated 
large amounts of hydrogen (H). Confirmation was obtained from 
prompt gamma activation analysis. Compaction at high temps, pre- 
heating the powders before compacting, or a post-consolidation 
anneal, greatly lowers the H content. SANS showed that annealing 
expands voids in samples with high H content, but voids shrink if 
the H has been removed. Elastic modulus in n-Fe was measured 
using a nanoindenter; results indicate that the diminution of modu- 
lus in n-metals can be explained entirely on the basis of porosity. 
Detailed x-ray measurements were made on n-Pd to examine the 
frequency of twins and stacking faults; results will be compared to 
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TEM. A new chamber is being constructed for the inert gas con- 
densation equipment, for improved vacuum. 


33572 (DOE/ER/45354-6) Corrosion fatigue of  iron- 
chromium-nickel alloys: Fracture mechanics, microstructure 
and chemistry: Final technical report, June 1, 1988—-November 
30, 1993. Wei, R.P. Lehigh Univ., Bethlehem, PA (United States). 5 
Jan 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-88ER45354. Order Number 
DE95000909. Source: OSTI; NTIS; GPO Dep. 

A mukt-disciplinary research program was undertaken to address 
certain fundamental issues relating to corrosion fatigue crack 
growth in structurally important alloys in aqueous solutions. Focus 
was placed on austenitic iron-chromium-nickel alloys. 


33573 (DOE/ER/45388-T2) Simulations of metal dissolu- 
tion and corrosion: Final report, January 1993—June 1994. 
Searson, P.C. Johns Hopkins Univ., Baltimore, MD (United States). 
Dept. of Materials Science and Engineering. [1994]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER45388. Order Number DE94019295. Source: OSTI; 
NTIS; GPO Dep. 

The control of metal dissolution processes is important in fields 
ranging from battery technology to corrosion. Nevertheless, metal 
dissolution remains a poorly understood class of electrochemical 
reactions. Although the reaction sequences for dissolution of many 
metals have been elucidated, kinetic descriptions are based on 
area averaged values of parameters that describe the relationship 
between the rate of reaction and the activation energy. Theoretical 
and experimental research on metal dissolution has focused tradi- 
tionally on macroscopic processes and features. However, in the 
last few years there has been considerable interest in examining 
these processes on a microscopic scale. In addition, the growth 
and formation of rough interfaces is of considerable practical im- 
portance in surface science and many similarities can be found 
between material removal processes (e.g. etching, evaporation, 
and erosion) and material addition processes (e.g. crystal growth, 
condensation, vapor deposition, and electrodeposition). Over the 
next few years, results from theoretical modeling of dissolution pro- 
cesses, in conjunction with new experimental techniques such as 
in situ scanning tunneling microscopy, are expected to provide a 
new insight into the processes controlling metal dissolution and 
corrosion. The objectives of this program were to determine the re- 
lationship between dissolution kinetics and surface morphology for 
metal dissolution and corrosion processes. Specific objectives 
include determination of: (1) the relationship between surface mor- 
phology and applied potential, (2) site population statistics and the 
contribution of different sites to the total dissolution rate, (3) the 
role of surface diffusion in dissolution processes. 


33574 


(DOE/ID/13220-T1) Magnetically controlled deposi- 
tion of metals using gas plasma: Quarterly progress report, 
April-June 1994. Woodall, D.M.; Lemmon, E.C. Idaho Univ., 
Moscow, ID (United States). Dept. of Mechanical Engineering. Jul 


1994. 27p. Sponsored by USDOE, Washington, 
States). DOE Contract FG07-931D13220. 
DE94018654. Source: OSTI; NTIS; GPO Dep. 

Thin layers of secondary material are plated on substrates either 
by plating or spraying processes. Plating operations produce large 
amounts of hazardous liquid wastes. Spraying, while one of the 
less waste intensive methods, produces “over spray” which is 
waste that is a result of the uncontrolled nature of the spray 
stream. In many cases the over spray produces a hazardous 
waste. Spray coating is a mature process with many uses. Material 
can be deposited utilizing spraying technology in three basic ways: 
“Flame spraying;” direct spraying of molten metals; and/or plasma 
spraying. This project is directed at controlling the plasma spraying 
process and thereby minimizing the waste generated in that 
process. Examples of spraying applications that may benefit sub- 
stantially from this technology are: (1) preparing printed circuit 
boards; and (2) tinning circuit boards with lead in preparation for 
soldering components. There are many applications of spraying 
technology that can benefit from a controlled spraying scheme. 
They include: (1) titanium coating on bio-implants; (2) wear-tolerant 
ceramic thermal barriers using partially stabilized zirconia (PSZ); 
(8) alumina and alumina-titania wear resistant-coatings: and (4) 


DC (United 
Order Number 


260 ERA Vol. 19, No. 12 


ceramic superconductor manufacture using Hollow Spherical Pow- 
ders. 


33575 (ECN-I-93-040) Technetium and technetium alloys. 
lido, W.L. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Oct 1993. 56p. Order Number DE95703319. 
Source: OSTI; NTIS; INIS. 

This report presents the results of a literature survey on tech- 
netium and technetium alloys. The literature has been searched 
through 1993. The survey was focused on technetium and (binary 
cubic) technetium alloys, but other important information on tech- 
netium has not been omitted from this survey. This report has been 
written with the aim to collect more information about phase sys- 
tems which could be of importance in the transmutation process by 
neutrons of technetium. With the information presented in this re- 
port, it should be possible to select a suitable technetium alloy for 
further investigation regarding to the transmutation process. (orig.) 


33576 (ECN-I-94-007) Results of tensile tests on type 304 
and 316 stainless steel plate and welded joints. Gin-Lay Tjoa; 
Boskeljon, J.; Hulst, D.S. d’; Vries, M.I. de. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Feb 1994. 40p. 
Order Number DE95703329. Source: OSTI; NTIS; INIS. 

Tensile tests on reference and irradiated Type 304 and 316 
stainless steels were performed. Both the plate material and 
welded joints were tested in air at 400 C on sub-size test pieces. 
The Type 304 and 316 plate materials were produced by Creusot 
Loire Industrie, France, whereas Krupp Suedwestfalen AG, Ger- 
many, only produced the Type 316. Siemens/KWU (formerly 
Interatom) has supplied both the plate and welded material. Irradia- 
tions were performed in the HFR at Petten in TRIO irradiation 
devices to nominal damage levels up to 10 dpa at 400 C. The ref- 
erence materials were also heat treated at 400 C for 7,000 and 
14,000 hours. These annealing times correspond with the time 
necessary to accumulate the 5 and 10 dpa damage levels respec- 
tively. No significant influence of the annealing of the plate material 
was found on the yield strength and the UTS, whereas the ductility 
of the Type 304 reduces with increasing annealing time. The differ- 
ences between the Type 304 and Types 316 were very small. 
Between 1 and 4 dpa a strong increase was observed on the 0.2% 
yield strength values of the plate material. The ductility decreased 
sharply after high levels of irradiation. (orig.) 


33577 (ECN-RX-93-014) Neutron diffraction study of the 
carrier-concentration-induced ferromagnet to spin glass tran- 
sition in the diluted magnetic semiconductor Sn,_,Mn,Te. 
Vennix, C.W.H.M. (Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands)); Frikkee, E.; Eggenkamp, P.J.T.; 
Swagten, H.J.M.; Kopinga, K. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Mar 1993. 43p. Order Number 
DE95703312. Source: OSTI; NTIS; INIS. 

In the diluted magnetic semiconductor Sn;_,Mn Te the charge 
carrier concentration p is of crucial importance for the low- 
temperature magnetic behavior. By means of neutron diffraction 
experiments, in combination with ac-susceptibility, magnetization, 
and specific heat data, we show that for x=0.04 the long-range- 
ordered ferromagnetic state observed for p=7x10°° cm—% gradually 
evolves into a spin-glass state with increasing carrier concentra- 
tion. In a crystal with p=11x102° cm-® initially a transition to a 
restricted-ranged ferromagnetic order occurs when the temperature 
is lowered in zero field, followed by a transition to a reentrant spin- 
glass phase. By the application of a small magnetic field (5.0 mT 
the reentrant spin glass transition is suppressed. In a p=23x10 
cm~® crystal a spin glass phase is entered directly from the para- 
magnetic regime. The neutron diffraction results indicate the 
presence of short-range ferromagnetic fluctuations in this sample. 
The results are discussed in the context of an RKKY model. A three 
dimensional (T, x, p) magnetic phase diagram is presented. (orig.) 


33578 (ECN-RX-93-017) Sr2U0O,5: A new perovskite-type 
strontium uranate. Cordfunke, E.H.P. (Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands)); Ijdo, D.J.W. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Mar 1993. 20p. Order Number DE95703432. Source: OSTI; 
NTIS; INIS. 





A new strontium uranate with the formal composition Sr2U04 5 
has been found. Its perovskite-type crystal structure has been stud- 
ied with neutron diffraction from which it is found that there is a 
Statistical distribution of Sr and U (2:1) on one octahedral position 
and one U on the other, leading to the formula Sro(Sro/3 
U; j3)UOg. Its thermal stability has been determined, and its rela- 
tion with other perovskite-type structures is discussed. (orig.) 


33579 (INIS-mf—13965) Fatigue fracture analysis in medium 
carbon structural steel and austenitic stainless steel by X-ray 
fractography. Rao, N.N. (Science Univ. of Malaysia, Perak Branch 
Campus, Tronoh, Perak (Malaysia)); Azmi bin Rahmat. No corpo- 
rate text available. [1994]. 26p. (CONF-9112185—: National seminar 
on the assessment of IRPA research achievement in 5th Malaysian 
Plan: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95601504. Source: OSTI; NTIS (US Sales Only); INIS. 

Apart from the reidual stresses present in the bulk material, a 
growing fatigue crack may develop its own stress field ahead of 
the crack tip which in turn could influence the crack propagation 
behaviour. A fracture surface analysis through measurement of the 
residual stress of a failed component may provide some additional 
useful information to that obtained through conventional metallurgi- 
cal and fracture mechanics investigations. This method of fracture 
surface analysis using x-ray diffraction technique is known as *-ray 
Fractography: Residual stress (p sub -y) and the full width at half 
maximum (FWHM) of the x-ray diffraction profile of any reflection 
are determined at different crack lengths on the fracture surface. 
These are then corelated to the fracture toughness parameters 
such as fracture toughness K sub | sub C, the maximum stress in- 
tensity factor K sub max and the stress intensity factor range 65K. 
The present investigation aims at detailed x-ray analysis of the 
fatigue fractured surfaces of the compact tension specimens pre- 
pared from ferritic and austenitic stainless steels. The ferritic steel 
has been subjected to various heat treatments to obtain different 
microstructures and mechanical properties. The overall observa- 


tions are analyzed through fatigue (cumulative) damage and 
material science concepts. 


33580 (INIS-mf—14313, pp. 97-125) Use of reactor neutron 
beams for investigation of the crystal and magnetic structures 
of materials. Fayek, M.K. Arab Atomic Energy Agency (AAEA), 
Tunis (Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 
766p. (CONF-9309380—: A seminar on physics and technology of 
nuclear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of 
the symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

With the availability of nuclear reactors as neutron sources, neu- 
tron scattering has become a technique with rapidly developing 
applications. The main direction of this development is toward the 
studies of the extra nuclear properties matter. A short account on 
the use of neutron diffraction methods for study the crystal and 
magnetic structures of the technologically applied materials is pre- 
sented. 7 fig. 


33581 (INIS-mf-14346, pp. 7.24-7.40) The role of ZrxlyC 
compounds in minimizing stress corrosion cracking in fuel 
cladding. Chan, P.K. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Irving, K.G.; Mitchell, 
J.R. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
[597p.] (CONF-921099—: 3. international conference on CANDU 
fuel, Chalk River (Canada), 4-8 Oct 1992). In Third international 
conference on CANDU fuel: Conference proceedings. Order Num- 
ber DE95600153. Source: OSTI; NTIS (US Sales Only); INIS. 
Some evidence has been found that stable Zr, lyC and CsZr,lyC 
compounds can be formed in samples of oxidized CANLUB-coated 
Zircaloy-4 cladding exposed to Ip and Csl, respectively, at 320 
degrees C. Powder samples obtained from the surfaces of the irra- 
diated CANLUB-coated fuel cladding were also examined by X-ray 
photoelectron spectroscopy. The results confirmed the previous 
finding that iodine deposited in an irradiated element was present 
as a stable metal iodide ((Cs)Zr-l-C) cluster compound. This was 
shown by correlating Zr3d, 13d and Csi binding energies with those 
obtained from well characterized ZrglooC standards. The vapour 
pressure of iodine above the cluster compounds, measured by a 
mass spectrometer at 10—® Torr, did not change with temperature 
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up to 325 degrees C. Preliminary kinetic experiments to measure 
the reaction rate of 'S'| with CANLUB indicated that CANLUB- 
coated Zircaloy-4 cladding can bind chemically with 1%"! to form 
stable compounds (such as Zr-l-C) after ~35 hours at 320 degrees 
C. These are important findings in the program to determine the 
role of (Cs)Zr-l-C compounds in the sheath-protection mechanism 
afforded by CANLUB. 7 refs., 9 figs. 


33582 (JAERI-M-94-063) Development of in-situ corrosion 
monitoring used in solution environment. 1: Comparison 
among in-situ analytical techniques. Sakairi, Masatoshi (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kiuchi, Kiyoshi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. 41p. (In Japanese). Or- 
der Number DE95703902. Source: OSTI; NTIS; INIS. 

In-situ analysis is considered to be an important technique for 
corrosion monitoring in the irradiated solutions such as LWR water, 
nuclear fuel reprocessing nitric acids, etc. Several in-situ analysis 
techniques including laser-raman spectroscopy, scanning tunneling 
microscopy and photoacoustic spectroscopy, etc. were examined 
with respect to specifications for such applications. The laser- 
raman spectroscopy is selected as one of the most promising 
techniques for corrosion monitoring in nuclear solution environ- 
ments. (author) 153 refs. 


33583 (JAERI-M—94-064) Development of in-situ corrosion 
monitoring used in solution environment. 2: Laser-Raman 
spectroscopy for in-situ solution analysis. Sakairi, Masatoshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Kiuchi, Kiyoshi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. 26p. (In Japanese). Or- 
der Number DE95703903. Source: OSTI; NTIS; INIS. 

The laser Raman spectroscopic equipment with a special optical 
unit was developed for one of the corrosion monitoring techniques 
in nuclear solution environments. The Raman spectrum of nitric 
acid itself consists of NO; and (NO3), with dependent on the con- 
centrations. The relative intensity of (NO3), was increased with the 
concentration of metallic anions as Cr(Vl). The Raman spectrum of 
oxide films such as TiO. was obtained by the in-situ measurement 
in nitric acid solutions. (author). 


33584 (Juel+-2893) Deformation behaviour analysis of 
columnar grained and single crystal nickel-base superalloys at 
temperatures above 900°C. Nahrath, S.; Penkalla, H.J.; Schubert, 
F.; Nickel, H. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Werkstoffe der Energitechnik; Technische Hochschule Aachen 
(Germany). Apr 1994. 132p. (In German). Order Number 
DE95702812. Source: OSTI; NTIS (US Sales Only). 

Dissertation submitted by S. Nahrath. 

This work concerns the microstructure and the anisotropic me- 
chanical behaviour of several, chosen nickel-base superalloys in 
case of directional solidificatin. The uni- and multiaxial, mainly 
strain-rate controlled experiments were run with single crystal and 
columnar grained, solid, cylindrical specimen (orientation <100>) 
at temperature above 900 C. These reality-close testing conditions 
refer to intended future applications as material for the first row of 
cooled turbine blades in stationary gas turbines. The changes of 
the microstructure (-+’ coarsening) due to pure thermal exposure 
and to thermal and mechanical load were analysed. The relation 
between axial and/or torsional stationary strain-rate and corre- 
sponding stress response was described mathematically. This 
description is based on a creep-potential, which is modified for 
anisotropic behaviour using a formalism formulated by HILL. The 
analysis of stationary strain-rates and measured stresses leads to 
a creep law, which implicates the microstructure-based unified 
model of PENKALLA as special case. (orig.) 


33585 (KCP-613-5471) Characterization of the deformation 
and annealing of 304L stainless steel: Final report. Smith, W.H. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Aug 1994. 99p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE94018584. Source: OSTI; NTIS; GPO Dep. 

Stainless steel, type 304L, was deformed at room temperature 
using the two processes of semi-piercing and cold-rolling and then 
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annealed at various temperatures and times. The three metallurgi- 
cal areas of work hardening, age hardening, and anneal softening 
were observed and characterized using metallography techniques 
of macrohardness, optical and transmission electron microscopy, 
and X-ray diffraction. 


33586 (KFK-5095) Magnetohydrodynamic liquid metal flow 
in arbitrary three-dimensional geometries in strong, non- 
uniform magnetic fields. Buehler, L. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Kernfusion; Karisruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Maschinenbau. Feb 1993. 100p. (In German). Order 
Number DE95703494. Source: OSTI; NTIS (US Sales Only); INIS. 

Inductionless magnetohydrodynamic (MHD) flows at high Hart- 
mann numbers are calculated by splitting the whole flow region 
into an inviscid core and into very thin boundary layers near chan- 
nel walls. The momentum equations are linearized for high 
interaction parameters by neglecting inertial terms. These assump- 
tions allow considerable simplifications of the governing equations 
in all subregions. In the core the general 3D equations are reduced 
to 2D equations by an analytical integration. The boundary condi- 
tions at channel walls are satisfied by the solution of boundary 
layer equations, leading to 2D equations for charge conservation in 
the layer. The interior of every arbitrary shaped channel is mapped 
by a coordinate transformation to a standard volume. The coupled 
2D equations are solved numerically on the surface of this stan- 
dard volume. (orig.) 


33587 (LA-UR-94-2734) Conducting polymers as corrosion 
resistant coatings. Wrobleski, D.A.; Benicewicz, B.C. Los Alamos 
National Lab., NM (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408156—1: Workshop on chromate replacements 
in light metal finishing, Albuquerque, NM (United States), 18-19 
Aug 1994). Order Number DE94018265. Source: OSTI; NTIS; 
GPO Dep. 

Although the majority of top coatings used for corrosion protec- 
tion are electrically insulating, previous workers have proposed 
using an electrically active barrier for corrosion control. The most 
effective corrosion resistant undercoatings in use today are based 
on chromium compounds. Coatings based on other materials will 
need to replace these coatings by the turn of the century because 
of environmental and health concerns. For this reason the authors 
have begun an investigation of the use of conducting polymers as 
corrosion resistant coatings as an alternative to metal-based coat- 
ings. Conducting polymers have long been considered to be 
unsuitable for commercial processing, hindering their use for practi- 
cal applications. Research in the field of electrically conducting 
polymers has recently produced a number of polymers such as 
polyaniline and its derivatives which are readily soluble in common 
organic solvents. The authors coating system, consisting of a con- 
ducting polyaniline primer layer, topcoated with epoxy or 
polyurethane, has been evaluated for corrosion resistance on mild 
steel substrates. In this paper, the authors report the results of lab- 
oratory testing under acidic and saline conditions and the results of 
testing in the severe launch environment at the Beach Testing Fa- 
cility at Kennedy Space Center. The launch environment consists 
of exposure to corrosive HCi exhaust fumes and the salt spray 
from the Atlantic Ocean. 


33588 


(LA-UR-94-3090) The application of electrodialysis 
to extend the lifetime of commercial electroplating baths. 
Purdy, G.; Zawodzinski, C.; Smith, B.; Smith, W.H. Los Alamos 
National Lab., NM (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. (CONF-9310360-1: 8. Symposium on Separation 
Science and Technology for Energy Applications, Gatlinburg, TN 
(United States), 24-28 Oct 1993). Order Number DE95000868. 
Source: OSTI; NTIS; GPO Dep. 

Electrodialysis has been investigated as a method to extend the 
lifetime of industrial electroplating solutions via the selective re- 
moval of inert electrolyte salts that build up during electroplating 
operations. The electrodialysis measurements were made using a 
commercially available plate-and frame-type cell and various com- 
binations of Nafion cation “change and either Tosflex or Neosepta 
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anion exchange membranes. Two commercial plating solutions 
were studied: a zinc-tin bath in which there is a buildup of excess 
potassium hydroxide and a nickel-tungsten bath characterized by a 
buildup of excess sodium sulfate. Potassium hydroxide was effec- 
tively removed from the zinc-tin bath with very little loss of the 
heavy metals. Two configurations were investigated: a three com- 
partment configuration with potassium hydroxide in the anolyte strip 
and sulfuric acid in the catholyte strip, and a two compartment con- 
figuration with sulfuric acid in the catholyte strip and the anode 
placed directly in the plating solution. In both cases potassium hy- 
droxide was stripped from the plating solution at greater than 94% 
current efficiency, but at a slightly greater voltage in the three com- 
partment cell due to increased resistance caused by the extra 
membrane. A three compartment configuration was used to 
remove sodium sulfate from the nickel-tungsten bath, with acid so- 
lution in the catholyte and alkaline solution in the anolyte. Current 
efficiencies for salt removal were high but with appreciable loss of 
tungsten and nickel to the strip solutions. 


33589 (LA-UR-94-3166) Aspects of surface generation in 
orthogonal ultraprecision machining. Lucca, D.A. (Oklahoma 
State Univ., Stillwater, OK (United States). School of Mechanical 
and Aerospace Engineering); Seo, Y.W.; Rhorer, R.L. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940854—2: 1994 CIRP general assembly, 
Singapore (Singapore), 21-27 Aug 1994). Order Number 
DE95000922. Source: OSTI; NTIS; GPO Dep. 

The depth of the plastically deformed layer at the workpiece sur- 
face which resulted in the orthogonal ultraprecision machining of 
Cu over the range of uncut chip thicknesses of 0.01-10 um was in- 
vestigated. Two tools with the same nominal geometry but with 
differing edge geometries were used to machine both Te-Cu and 
fine grain Cu. Tool edge geometries were characterized by atomic 
force microscopy, taking into account the AFM cantilever tip radius. 
Magnitudes of the measured depths appear to be consistent with 
values reported in the literature and those arrived at by simple 
analyses. 


33590 (LA-UR-94-3235) Anisotropic transport properties of 
BSCCO single crystals and Ag-clad tapes in high magnetic 
fields. Maley, M.P.; Cho, J.H.; Fleshler, S.; Bulaevskii, L.N. Los 
Alamos National Lab., NM (United States). [1994]. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940926-2: 7. conference on supercon- 
ductivity and applications, Buffalo, NY (United States), 7-9 Sep 
1994). Order Number DE95000938. Source: OSTI; NTIS; GPO 
Dep. 

We report measurements of resistivity and critical current density 
on single crystals of Bi-2212 with current flow both parallel and 
perpendicular to the CuO. planes and in magnetic fields to 18T. 
For comparison, similar measurements were performed on sam- 
ples of Bi-2223 tape conductors with the Ag cladding removed. For 
current flow along the c-axis of the crystals the semiconducting be- 
havior (resistivity increasing with decreasing temperature) is 
extended to below 50K in a field of 18T, followed by a sharp transi- 
tion to the superconducting state. From I-V curves of c-axis 
transport we extract the magnetic field and temperature dependen- 
cies of the interlayer critical current density Jc. and define a 
decoupling line Hp(T) above which J..< vanishes. Hp(T) lies close 
to but above the irreversibility H,,,(T) obtained from magnetic mea- 
surements. We also observe a decoupling induced below Hp(T) by 
the application of a magnetic field starting from the zero field 
cooled state, ZFC. The resulting “pancake vortex” density gradient 
causes a loss of c-axis phase coherence and produces a c-axis re- 
sistance that relaxes logarithmically with time as the magnetization 
decays. These results are contrasted with similar measurements 
performed on highly textured Bi-2223 tapes. For current flow along 
the tape normal (nominal c-axis) the resistivity is metallic and its 
temperature and field dependence scales with those for in-plane 
current flow. Similarly critical currents for the two directions show 
similar field and orientation dependence. These results are 
consistent with predominant percolative current paths along crystal- 
lographic ab planes even for transport normal to the tape plane. 





33591 (LA-UR-94-3247) Phase stability and elastic proper- 
ties of C15 compounds HfV2+Nb. Chu, F. (Los Alamos National 
Lab., NM (United States)); Mitchell, T.E.; Pope, D.P. Los Alamos 
National Lab., NM (United States). [1994]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Grant N00014-91-J-1165P02; Grant DMR91-20668. 
(CONF-9410184—-2: The Metallurgical Society (TMS) conference 
on high performance composites, Rosemont, IL (United States), 
10-15 Oct 1994). Order Number DE95000940. Source: OSTI; 
NTIS; GPO Dep. 

The ternary phase diagram of Hf-V-Nb system has been estab- 
lished and the C15 and C14 Laves phase regions located. The 
structural stability of the cubic Laves phase HfV2+Nb was exam- 
ined using heat capacity measurements and transmission electron 
microscopy. It is found that the binary C 15 has a martensitic 
transformation at 115K and that Nb addition can eliminate the 
martensitic transformation and stabilize the C15 structure. The 
elastic properties vs. temperature of the C15 HfV2+Nb were stud- 
ied using the resonant ultrasound technique. It is observed that the 
shear and Young’s moduli increase abnormally with increasing 
temperature, the bulk modulus is virtually constant, and the Pois- 
son’s ratio is very high and decreases abnormally with increasing 
temperature. The elastic properties of the C15 compound can be 
qualitatively understood using the electronic structure obtained from 
ab initio calculations. The relation between the phase stability and 
anomalous elastic properties is discussed based on these results. 


33592 (LA-UR-94-3283) Plasma arc melting of a 80 wt % 
tantalum-20 wt % titanium alloy. Dunn, P.S.; Patterson, R.A. Los 
Alamos National Lab., NM (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9410213-2: 1994 international conference 
on tungsten and refractory metals, McLean, VA (United States), 17- 
19 Oct 1994). Order Number DE95000846. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An alloy of 80wt% tantalum-20wt% titanium is being considered 
for use in an oxidizing and highly corrosive liquid metal application. 
The high melting point of the alloy, 2400 C, and other physical 
properties narrowed the possible melting techniques. Previous 
melting experience with these materials by electron beam resulted 
in extensive vaporization of the titanium during the melt and poor 
chemical homogeneity. A technique has been developed using 
plasma arc melting to melt refractory alloys with very dissimilar 
densities and vapor pressures. The 80Ta—20Ti alloy falls into this 
category with the density of tantalum 16.5 g/cc and that of titanium 
4.5 g/cc. The melting of these materials is further complicated by 
the high melting point of tantalum( 3020 C) and the relatively low 
boiling point of titanium( 3287 C). The plasma are melting tech- 
nique described results in good chemical homogeneity with ingot 
size quantities of material. 


33593 (NEI-NO-435) Investigation and modeling of corro- 
sion attacks for developing the FSM technology. Daaland, A. 
Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Jan 1994. 
169p. Order Number DE95707372. Source: OSTI; NTIS. 

The demand for corrosion monitoring systems in the oil industry 
is increasing. Oil companies are focusing these days on regularity, 
security and maintenance as ares that are important to develop. 
Monitoring systems are of great importance in this respect. Corro- 
sion probes are widely used today, for the monitoring of corrosion. 
Probes monitor the corrosion attack indirectly. This means that the 
probes do not measure where it actually corrodes. Nevertheless, a 
probe can provide a good indication of the corrosiveness of the 
media, and give a good picture of the general corrosion over a cer- 
tain area. Field Signature Method (or Finger Print Method (FSM)) 
to some extent eliminates this problem. FSM measures in a prede- 
termined area where corrosion attacks are expected. The FSM 
measures the relative changes in potential between the 
pins(electrodes). This potential might be simulated through numeri- 
cal modeling of the problem. For numerical modeling there have 
been utilized two traditional methods; FDM, Finite Difference 
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Method and FEM, Finite Element Method. The modeling part com- 
prises modeling on plate and pipe geometries.The aim of the 
modeling has been mainly to interpret signals from a typical groove 
corrosion attack. Important parameters in this process of interpreta- 
tion have been depth and width of the attack. Weld corrosion has 
the typical geometric look of a groove which may vary in depth and 
width as we move in longitudinal direction. To understand the FSM 
signals from a groove, a controlled variation of depth and width has 
been simulated by computer modeling. The experiments mainly 
contain verifications of the modeling work. 71 refs., 86 figs., 6 tabs. 


33594 (PNL-SA-23032) Development of superplasticity in 
5083 aluminum with additions of Mn and Zr. Lavender, C.A. 
(Pacific Northwest Lab., Richland, WA (United States)); Vetrano, 
J.S.; Smith, M.T.; Bruemmer, S.M.; Hamilton, C.H. Pacific North- 
west Lab., Richland, WA (United States). May 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9405193-3: International con- 
ference on superplasticity in advanced materials (ICSAM), Moscow 
(Russian Federation), 24-26 May 1994). Order Number 
DE94017474. Source: OSTI; NTIS; GPO Dep. 

The superpiastic behavior of the 5083 aluminum alloy with addi- 
tions of Mn and Zr was studied by uniaxial tensile testing and 
microstructural evaluations. Additions of up to 0.2% Zr and 0.8% 
Mn were made to a base 5083 aluminum alloy to decrease the 
grain size and improve superplastic behavior. Constant strain-rate 
tensile test data were used to determine strain-rate sensitivity (m 
values) and elongations-to-failure for the alloys at strain rates rang- 
ing from 4 x 10-* to 1 x 10-' s~' at temperatures of 450 to 
550C. Elongations-to-failure of up to 400% at 1 x 10-* s—' were 
achieved for the modified alloys. The strain-rate sensitivity for the 
alloys as a function of strain was determined and two distinct be- 
haviors were observed. For the alloys having composition close to 
the base 5083 alloy, the m value steadily decreased with increas- 
ing strain; however, in alloys with higher levels of Zr, the m value 
remained stable. A maximum m value of 0.65 was achieved at 0.7 
strain for the 1.6% Mn and 0.2% Zr alloy at 1 x 10-% s—'. 


33595 (SAND—93-3981) Fusion welding of advanced bo- 
rated stainless steels: Final report: CRADA No. CR1042. 
Robino, C.V.; Cieslak, M.J. Sandia National Labs., Albuquerque, 
NM (United States). Feb 1994. 85p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94019037. Source: OSTI; NTIS; GPO Dep. 

This work addressed two major areas concerning joining of 
advanced borated stainless steels. These areas included the devel- 
opment of a understanding of the physical metallurgy of borated 
stainless steels and the development of welding processes and 
post-weld heat treatments for these alloys. Differential thermal 
analysis experiments were conducted on ten heats of borated 
stainless steel to determine the transformation temperatures and 
melting behavior of the alloys. On-heating solidus temperatures 
were measured for all of the alloys and were used to define the 
temperatures associated with the fusion line during welding. 
Isothermal heat treatments designed to evaluate the effects of ele- 
vated temperature exposures on the toughness of the borated 
grades were conducted. These tests were used to determine if sig- 
nificant changes in the microstructure or mechanical properties of 
weld heat-affected zones (HAZ) occur. Specifically, the tests ad- 
dressed the solid-state region of the HAZ. The test matrix included 
a variety of alloy compositions and thermal exposures at tempera- 
tures near the on-heating solidus (as determined by the DTA 
experiments). Welding experiments designed to assess the me- 
chanical properties and microstructure of gas-tungsten arc and 
electron beam welds were conducted. 


33596 (SAND-94-1172C) Using electrochemistry in device 
processing on poly(tetrafluoroethylene) substrates. Howard, 
AwJ.; Rye, R.R.; Ricco, AJ.; Rieger, D.J.; Lovejoy, M.L.; Sloan, 
L.R.; Mitchell, M.A. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941063-6: 186. meeting of the Electrochemical Society, Miami, FL 
(United States), 9-14 Oct 1994). Order Number DE95000541. 
Source: OSTI; NTIS; GPO Dep. 
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By combining electrochemical and electroless metal deposition 
processes with standard optical lithography and wet chemical etch- 
ing, the authors have developed techniques for the fabrication 
of fine (<20 pum), adherent, conducting features on 
poly(tetrafluoroethylene) (PTFE) substrates. These techniques are 
less expensive and have demonstrated resolution of at least a 
factor of five better than existing printed wiring board-based pro- 
cesses. Using these PTFE-based processes, the authors have 
fabricated ~ 10 GHz coupled-line quadrature (Lange) couplers, for 
which test results will be presented. 


33597 (SAND-—94-1205C) Application of a dimensionless 
parameter model for Laser Beam Welding. Fuerschbach, P.W. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410189-4: Applications of 
lasers and electro-optics, Orlando, FL (United States), 17-20 Oct 
1994). Order Number DE94018902. Source: OSTI; NTIS; GPO 
Dep. 

iis dimensionless parameter model for continuous wave laser 
welding that relates the size of the weld to the energy absorbed by 
the part is described. The model has been experimentally validated 
previously through calorimetric determinations of the net heat input 
and metallographic measurements of the weld size. It will be 
shown that both the melting efficiency and energy transfer effi- 
ciency for LBW are quite variable and need to be considered when 
selecting processing conditions. Specific applications will be de- 
tailed in order to observe the simplicity and value of the model in 
laser weld process development. It will be shown that by using cer- 
tain dimensionless parameters one can determine the energy 
transfer efficiency and thereby correctly select processing condi- 
tions that more fully utilize the available laser output power. In 
applications where minimizing heat input to the surrounding weld- 
ment is paramount, the dimensionless parameters can be used to 
select conditions that maximize melting efficiency. 


33598 (SAND-94-1960C) The effect of process parameters 
on the thermal conditions during moving mold ESR. Heilman, 
J.E. (Carpenter Technology Corp., Reading, PA (United States)); 
Damkroger, B.K. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940978— 
4: Symposium on liquid metal processing and casting, Santa Fe, 
NM (United States), 11-14 Sep 1994). Order Number DE94018909. 
Source: OSTI; NTIS; GPO Dep. 

Several experimental melts were conducted using a moving mold 
electrosiag remelting furnace. The conditions of electrode immer- 
sion depth, slag cap thickness, and melt current were varied. Mold 
wall temperatures and slag pool temperatures were measured and 
the heat flux through the mold wall was calculated. The relation- 
ships between varying ESR melt parameters and the resultant 
thermal conditions were examined. The thermal profile of the mold, 
the heat transfer to the mold coolant total and fractional, and the 
formation of a slag skin were studied. 


33599 (SAND-94-2261C) QuikForm: Intelligent deformation 
processing of structural alloys. Bourcier, R.J.; Wellman, G.W. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9408164—-1: 41. Sagamore 
conference on intelligent processing of materials, Plymouth, MA 
(United States), 29 Aug - 1 sep 1994). Order Number 
DE94018739. Source: OSTI; NTIS; GPO Dep. 

There currently exists a critical need for tools to enhance the in- 
dustrial competitiveness and agility of US industries involved in 
deformation processing of structural alloys. In response to this 
need, Sandia National Laboratories has embarked upon the Quik- 
Form Initiative. The goal of this program is the development of 
computer-based tools to facilitate the design of deformation pro- 
cessing operations. The authors are currently focusing their efforts 
on the definition/development of a comprehensive system for the 
design of sheet metal stamping operations. The overall structure of 
the proposed QuikForm system is presented, and the focus of their 
thrust in each technical area is discussed. 
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33600 (SRTC-MTS—94-3017) Fracture toughness properties 
of welded stainless steels for tritium service. Morgan, M. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-9409181-6: 19. Department of 
Energy conference on compatibility, aging and service life, Los 
Alamos, NM (United States), 28-30 Sep 1994). Order Number 
DE95000755. Source: OSTI; NTIS; INIS; GPO Dep. 

Studies to determine tritium exposure effects on the properties of 
welded steels are being conducted. In this investigation, the effects 
of tritium and decay helium on the fracture toughness properties of 
high-energy-rate-forged (HERF) Incoloy 903 were. Fracture tough- 
ness measurements were conducted for tritium-exposed samples 
in the as-forged condition and compared with welded samples. 
Tritium-exposed HERF Incoloy 903 had fracture toughness values 
that were 33% lower than those for unexposed HERF Incoloy 903. 
Tritium-exposed welded samples had fracture toughness values 
that were just 8% of the unexposed HERF alloys and 28% of unex- 
posed welded alloys. 


33601 (SRTC-MTS-—94-3036) Tritium and decay helium ef- 
fects on the fracture toughness properties of types 316L, 304L 
and 21Cr-6Ni-9Mn stainless steels. Morgan, M.J.; Tosten, M.H. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940945-2: 5. in- 
ternational conference on hydrogen effects on material behavior, 
Moran, WY (United States), 11-15 Sep 1994). Order Number 
DE95001248. Source: OSTI; NTIS; GPO Dep. 

J-integral fracture mechanics techniques and electron mi- 
croscopy observations were used to investigate the effects of 
tritium and its radioactive decay product, He, on Types 316L, 
304L and 21Cr-6Ni-9Mn stainless steels. Tritium-exposed-and-aged 
steels had lower fracture-toughness values and_ shallower 


sloped crack-growth-resistance curves than unexposed steels. 
Both fracture-toughness parameters decreased with increasing 


concentrations of °He. The  fracture-toughness reductions 
were accompanied by a change in fracture mode from 
microvoid-nucleation-and-growth processes in control samples to 
grain-and-twin-boundary fracture in tritium-charged-and-aged sam- 
ples. Type 316L stainless steel had the highest fracture-toughness 
values and Type 21Cr-6Ni-9Mn had the lowest. Samples containing 
3He but degassed of tritium had fracture toughness properties that 
were similar to uncharged samples. The results indicate that he- 
lium bubbles enhance the embrittlement effects of hydrogen by 
affecting the deformation properties and by increasing localized hy- 
drogen concentrations through trapping effects. 


33602 (STUDSVIK-M-92-118) Superheater materials for 
waste incinerator boilers. Trials at the Hoegdalen plant. Haegg- 
blom, E. Studsvik Material AB, Nykoeping (Sweden). Dec 1992. 
38p. Project STU-88-00151. Order Number DE95600154. Source: 
OSTI; NTIS; INIS. 

In order to obtain an acceptable length of life for the super- 
heaters in waste incinerated boilers a considerably lower steam 
temperature is used than when incinerating conventional fuel. In 
spite of this the life of the superheaters is unsatisfactory, with the 
occurrence of damage in some type of incinerator boilers after only 
a few years operation. The use of high alloyed material instead of 
conventional pressure vessel steels can increase the length of life 
and improve operational efficiency in existing incinerator boilers. 
Such tubes permit higher steam data for new plants. Cooled mate- 
rials testing probes have been mounted in the flue gas duct close 
to the superheater in two boilers in the Hoegdalen plant, Stock- 
holm. The materials temperatures have been maintained in the 
range 400-500 degrees C. Low metal losses have been obtained, 
in particular with Alloy 625, but also with Alloy 825 and Sandvik 
Sanicro 28. The attack on the tubes is corrosion, caused by the 
aggressive dust which is trapped in the superheaters. In these tri- 
als it has been shown that correct boiler design is very important, 
in conjunction with the choice of materials. 


33603 (STUDSVIK-M-93-107) Corrosion of copper or cop- 
per alloys for radioactive waste containers. A review of the 
literature. Engman, U.; Hermansson, H.P. Studsvik Material AB, 





Nykoeping (Sweden). Nov 1993. 74p. (In Swedish). Order Number 
DE95600155. Source: OSTI; NTIS; INIS. 

A survey of literature dealing with corrosion of copper or copper 
alloys intended for nuclear waste containers. 152 refs. 


33604 (STUDSVIK-M-94-14) In situ’ corrosion potential 
measurements in the main recirculation system of the Barse- 
baeck 1 BWR. Molander, A. (Studsvik Material AB, Nykoeping 
(Sweden)); Karlberg, G. Studsvik Material AB, Nykoeping (Swe- 
den). 1994. 8p. Order Number DE95601518. Source: OSTI; NTIS; 
INIS. 

Extended version of a paper presented at the International Con- 
ference on Chemistry in Water Reactors - Operating Experience 
and New Developments held in Nice (FR), Apr 1994. 

In situ corrosion potential measurements are performed in one of 
the main recirculation loops of the Barsebaeck 1 BWR. The instal- 
lation was performed close to a stainless steel ring where crack 
indications have earlier been obtained by nondestructive testing. 
Simultaneous measurements were performed in the residual heat 
removal system and in a side-stream system. The purpose of the 
measurements was to investigate any differences in the corrosion 
potential of stainless steel between the monitoring point in the 
main recirculation system and the residual heat removal system, 
which has earlier been used for hydrogen dosage surveillance. The 
results show that the corrosion potential in the main recirculation 
system and the residual heat removal system can differ. The differ- 
ences depend on the hydrogen doserate and the main recirculation 
flow. Under certain circumstances the corrosion potential in the 
main recirculation system was up to two hundred millivolts higher 
in the main recirculation system compared to the residual heat re- 
moval system. For future hydrogen water chemistry surveillance it 
is recommended to perform the corrosion potential monitoring in 
the main recirculation system. Measurements in the residual heat 
removal system are recommended for backup reasons. 


33605 (STUDSVIK-M—94-18) Coolant compatibility studies. 
The effect of irradiation on tensile properties and stress corro- 
sion cracking sensitivity of martensitic steels. MANET 4 - 
complementary studies. Nystrand, A.C. Studsvik Material AB, 
Nykoeping (Sweden). Feb 1994. 28p. Order Number DE95600156. 
Source: OSTI; NTIS; INIS. 

Tensile and stress corrosion cracking tests have been carried out 
on MANET-type (1.4914 and FV448) and reduced activation 
(LA12TaLC) high-chromium martensitic steels. The materials had 
previously been exposed up to 5000 h at ~275 degrees C in the 
core, above the core and remote from the core of a high pressure 
water loop in the Studsvik R2 reactor. After the mechanical testing 
the materials were examined visually and metallographically. The 
steel samples exposed in the core section showed large increases 
in tensile yield strengths when tested at 250 degrees C. However, 
the magnitude of the radiation hardening was considerably smaller 
in the reduced activation steel compared to the commercial steels; 
this observation is consistent with published data on other high- 
chromium martensitic steels and is associated with the lower 
chromium content of the LA12TaLC steel (8.9%) compared with 
those of the commercial steels (10.6 and 11.3%). Irradiation as- 
sisted stress corrosion cracking (IASCC) was not detected in any 
of the stressed steel samples after autoclave testing for times up to 
1500 h at 250 degrees C in air-saturated high purity water. This 
apparent resistance to IASCC may be due to the high chromium 
martensitic steels not being sensitized by the irradiation in a com- 
parable manner to that shown by the austenitic steels. However, 
additional studies are required to clarify some of the existing uncer- 
tainties with respect to IASCC of these martensitic steels. 


33606 (UCRL-JC—116385) Phase transformations and 
phase relations in TisoPdiso_,)TMx alloys. Schwartz, A.J.; 
Sluiter, M.H.; Harmon, B.N.; Tanner, L.E. Lawrence Livermore Na- 
tional Lab., CA (United States). 15 Jul 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940704-3: International conference on 
solid-to-solid phase transformations in organic materials, Pitts- 
burgh, PA (United States), 17-22 Jul 1994). Order Number 
DE94018999. Source: OSTI; NTIS; GPO Dep. 

The effect of transition metal (TM) substitution for Pd in 
TisoPdiso_,xTMx alloys with x between 5 and 37.5 at.% and TM = 
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V, Cr, Mn and Fe are being characterized by transmission electron 
microscopy and First-Principles Alloy Theory modeling. The goal is 
to obtain detailed structural information related to the ternary phase 
relations and transformations that are necessary for effective 
shape-memory alloy development. Thus far, the authors have 
found that the tend to have pseudobinary eutectoid-like configura- 
tions with a terminal TiPd and a non-close-packed long period 
ordered structure type crystal structure) based on the stoichiometry 
Ti2PdTM. The systems exhibit a conventional martensitic transfor- 
mation, as well as a new type of displacive transformation that 
shear-modulates B2 to produce a periodically distorted, but non- 
close-packed metastable product phase. 


33607 (VTT-PUB—140) Single specimen fracture toughness 
determination procedure using instrumented impact test. Rin- 
tamaa, R. (Technical Research Centre of Finland, Espoo (Finland). 
Metals Lab.). Technical Research Centre of Finland, Espoo (Fin- 
land); Helsinki Univ. of Technology, Espoo (Finland). Apr 1993. 
162p. Order Number DE95600143. Source: OSTI; NTIS; INIS. 

In the study a new single specimen test method and testing facil- 
ity for evaluating dynamic fracture toughness has been deveioped. 
The method is based on the application of a new pendulum type 
instrumented impact tester equipped with and optical crack mouth 
opening displacement (COD) extensometer. The fracture tough- 
ness measurement technique uses the Double Displacement Ratio 
(DDR) method, which is based on the assumption that the speci- 
men is deformed as two rigid arms that rotate around an apparent 
centre of rotation. This apparent moves as the crack grows, and 
the ratio of COD versus specimen displacement changes. As a 
consequence the onset ductile crack initiation can be detected on 
the load-displacement curve. Thus, an energy-based fracture 
toughness can be calculated. In addition the testing apparatus can 
use specimens with the Double ligament size as compared with 
the standard Charpy specimen which makes the impact testing 
more appropriate from the fracture mechanics point of view. The 
novel features of the testing facility and the feasibility of the new 
DDR method has been verified by performing an extensive experi- 
mental and analytical study. (99 refs., 91 figs., 27 tabs.). 


33608 (WAPD-T-3032) Laboratory evaluation of low cobalt 
wear materials for nuclear applications. Shiels, S.A.; Wilson, 
W.L.; Rosengarth, K.W.; Wire, G.L. Bettis Atomic Power Lab., 
West Mifflin, PA (United States); Westinghouse Electric Corp., 
West Mifflin, PA (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195 
; AC11-89PN38014. (CONF-9409199-1: 3. international sympo- 
sium on the contribution of materials investigation to the reduction 
of problems encountered in pressurized water reactors, Fontevraud 
(France), 12-16 Sep 1994). Order Number DE94018067. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Laboratory wear and corrosion screening tests were conducted 
on several commercially available, low-cobalt and cobalt-free hard- 
surfacing alloys to evaluate their relative wear and corrosion 
performance under simulated Pressurized Water Reactor (PWR) 
primary heat transport circuit conditions. Wear tests were per- 
formed under reciprocating, sliding contact. Corrosion performance 
was evaluated in both steady state and off-normal chemistry condi- 
tions. The wear behavior of the candidate hardsurfacing alloys was 
generally comparable to or better than that of Stellite 6, a material 
of proven wear performance under PWR operating conditions. With 
the exception of Tristelle 5183, the iron base alloys exhibited unac- 
ceptable corrosion behavior under wet layup conditions. The 
Tristelle 5183 experienced minor corrosion attack in primary 
coolant having elevated oxygen levels. The twelve percent cobalt 
alloy, Tristelle TS-2, performed well but exhibited some attack after 
a simulated decontamination treatment. 


33609 (WAPD-T--3033) A new metallographic procedure for 
edge retention of enclosed surfaces. Katz, O.M. Westinghouse 
Electric Corp., West Mifflin, PA (United States). Bettis Atomic 
Power Lab. [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-93PN38195. (CONF-940793— 
3: 27. annual International Metallographic Society meeting, 
Montreal (Canada), 24-27 Jul 1994). Order Number DE94017549. 
Source: OSTI; NTIS; GPO Dep. 
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Utilization of a low melting point, metallic alloy that on solidifica- 
tion has provided a reproducible means of preserving edges and 
accurately measuring deposits on surfaces mounted for metaro- 
graphic study. In normal laboratory practice the electrically 
conducting mounting material generates no hazardous waste, 
needs no special equipment to prepare and is available commer- 
cially at a relatively reasonable price. Previous standard edge 
preservation techniques were found to be 90% inefficient from a 
time utilization view compared with the new procedure. This new 
mounting procedure has greatly improved the quality and efficiency 
of microstructural studies of all materials, especially those on the 
inside diameters of heat exchanger components. These studies 
have included reaction products, shallow creep cracks and deposits 
on tubing, for which the procedure has proved indispensable. 


33610 (WSRC-MS-94-0437) Characterizing pre-polished 
Type 304L stainless steel. Hsu, R.H. (Westinghouse Savannah 
River Co., Aiken, SC (United States). Savannah River Technology 
Center); Summer, M.E.; Rankin, W.N. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-941007-—2: Joint power generation con- 
ference, Phoenix, AZ (United States), 2-6 Oct 1994). Order 
Number DE95001241. Source: OSTI; NTIS; GPO Dep. 

Prepolished Type 304L stainless steel surfaces are being speci- 
fied for replacement of some equipment in the 221-H Canyon 
Building at the Savannah River Site. A prepolished stainless steel 
surface picks up less contamination than a hot-rolled and pickled 
surface and is easier to decontaminate; therefore, less waste is 
generated. Surface-characterization techniques and specification 
for a prepolished surface were developed to ensure that prepol- 
ished items being obtained were properly electropolished. The use 
of this technology has resulted in obtaining prepolished items with 
an improved surface finish. 


3602 Ceramics, Cermets, and Refractories 


Refer also to citation(s) 32204, 32378, 32657, 33422, 33478, 
33559, 33574, 33668, 33669, 33683, 33729, 33910, 33991, 34913, 
34935, 34937, 34962 


33611 (ANL/CHM/PP-76783) Variation of conductivity with 
temperature for the normal state of oxide superconductors. 
Thorn, R.J. Argonne National Lab., IL (United States). 8 Jul 1992. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE95001056. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Several equations have been proposed in the literature to de- 
scribe the variation of resistivity with temperature p(T), for the 
superconducting oxides. Among these, a linear variation of p(T) 
has been accepted as a characteristic feature for these materials. 
These equations have been compared through least squares to ex- 
perimental values of p(T) for one case of YBaoCu307_, with 6 
near 0.1. It has been found that two equations, (a) one based on 
an averaged density of state and small Fermi and thermal gap en- 
ergies and (b) another based on Holstein's small polaron, yield the 
lowest percent deviations from the experimental values and the 
smallest chi squared/degree of freedom. They are also the only 
equations that describe quantitatively the variations with both tem- 
perature and composition. 


33612 (ANL/ET/CP-80540) Recognition of subsurface de- 
fects in machined ceramics by application of neural networks 
to laser scatter patterns. Stinson, M.C. (Central Michigan Univ., 
(United States). Dept. of Computer Science); Lee, O.W.; Stecken- 
rider, J.S.; Ellingson, W.A. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940135—-11: 18. 
annual conference on composites and advanced ceramics, Cocoa 
Beach, FL (United States), 9-14 Jan 1994). Order Number 
DE94018373. Source: OSTI; NTIS; GPO Dep. 

Laser scatter has shown promise as a method to characterize 
damage microstructural variations as well as a method to charac- 
terize surfaces in optical translucent ceramics. Because large 
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volumes of data need to be handled (and sorted) quickly, auto- 
mated pattern recognition methods using neural networks have 
been implemented to recognize differences in patterns. A He-Ne 
laser (A=0.632,.) has been used to obtain scatter patterns from hot 
pressed Si3N, with various microstructural variations. By use of a 
backpropagation neural network running on an IBM PC clone 486/ 
33 machine, a correlation was established between subsurface mi- 
crostructure and position in SigN4 ball bearings. The data were 
confirmed by destructive analysis. 


33613 (ANL/MSD/PP-71823) c-Axis projected electron- 
positron momentum density in YBa2Cu,07. Bansil, A. 
(Northeastern Univ., Boston, MA (United States). Dept. of Physics); 
Mijnarends, P.E.; Smedskjaer, L.C. Argonne National Lab., IL 
(United States). Materials Science Div.; Northeastern Univ., 
Boston, MA (United States). Dept. of Physics. Nov 1990. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ; FG02-85ER45223. Order Number 
DE95001060. Source: OSTI; NTIS; GPO Dep. 

The authors present the theoretical c-axis projected electron- 
positron momentum density N2.(Px,py) in YBa,Cu,;07 based on 
the local density approximation (LDA) framework along various 
lines in momentum space. The calculations use the Korringa-Kohn- 
Rostoker (KKR) band structure formalism. The anisotropic 
distribution defined by taking cuts through the calculated spectra 
along different lines in the (px,py) plane possesses complex struc- 
tures which arise from both Fermi surface effects and the 
anisotropy of the smoothly varying underlying background from 
filled bands; the maximum size of the anisotropy is about 10% of 
Nz.(0,0). The theoretically predicted N2.(px,y) distribution is com- 
pared with the measured 2D-ACAR spectrum. The considerations 
suggest that in interpreting the 2D-ACAR data on YBazCu,07 in 
terms of a band theory LDA picture, a substantial, largely isotropic, 
background should be subtracted from both the 2D-ACAR’s and 
the associated LCW-folded spectra. 


33614 (ANL/MSD/PP-77626) 2D-ACAR spectra of insulat- 
ing and superconducting Y-123. Smedskjaer, L.C. (Argonne 
National Lab., IL (United States). Materials Science Div.); Bansil, 
A. Argonne National Lab., IL (United States). Materials Science 
Div. Sep 1992. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95001123. Source: OSTI; NTIS; INIS; GPO Dep. 

An overview of the two-dimensional angular correlation (2D- 
ACAR) positron annihilation results for the three fundamental 
phases of YBapCu30,, namely, the normal metal, the supercon- 
ductor, and the insulator, is presented. In addition to the c-axis 
projected momentum density, the recent results for the a-axis pro- 
jection as well as the insulating Y123 are discussed. The 
experimental results are compared and contrasted with the corre- 
sponding band theory predictions as far as possible in order to 
gain insight into the electronic structure and Fermiology of this 
archetypal high-T, superconductor. 


33615 (ANL/MSD/PP-78355) Defect cascades produced by 
neutron irradiation in YBa,Cu3z07_;. Frischherz, M.C. (Argonne 
National Lab., IL (United States)); Kirk, M.A.; Farmer, J.; Green- 
wood, L.R.; Weber, H.W. Argonne National Lab., IL (United 
States). Dec 1992. 27p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95001120. Source: OSTI; NTIS; INIS; GPO Dep. 

The defect cascades produced by fast neutron irradiation of 
YBazCu307_5 single crystals were studied by transmission elec- 
tron microscopy. The visible defects were found to have sizes 
between 1 and 5 nm. Defect densities were obtained as a function 
of neutron fluence between 2 and 8 x 10*'m-? (E>0.1 MeV) and 
compared to damage calculations. The measured defect density 
was found to scale linearly with fluence and to be 1 x 102 m-° at 
2 x 107’ m-?. The defect stability was studied at room tempera- 
ture and through annealing to 400°C. The high fluence regime 
(~10*2m-*) was investigated as well. 


33616 


(BNL-60756) Carrier doping and interlayer coupling 
in HTSC single crystals. Kishio, K. (Univ. of Tokyo (Japan). Dept. 





of Applied Chemistry); Shimoyama, J.; Kimura, T.; Kotaka, Y.; Ki- 
tazawa, K.; Yamafuji, K.; Li, Q.; Suenaga, M. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940701-—20: Meeting on materials and 
mechanisms of superconductivity: high temperature superconduc- 
tors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94018637. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental results of the effect of carrier doping on the irre- 
versibility lines in (La,Sr)p>CuO,_5 and Bi2Sr2CaCu2Og,,5 single 
crystals are summarized. As a function of Sr or oxygen contents, 
systematic and dramatic widening of the irreversible regions in the 
B — T phase diagram was observed in both systems. The present 
study suggests the critical importance of carrier concentration 
which directly affects the interlayer coupling strength and dimen- 


sionality of the flux line lattice in all the layered HTSC compounds 
as a universal feature. 


33617 (CONF-930438-32) Microwave sintering of ZrO2-12 
mol% CeO. Janney, M.A. (Oak Ridge National Lab., TN (United 
States). Metals and Ceramics Div.); Jackson, M.L.; Kimrey, H.D. 
Oak Ridge National Lab., TN (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 95. annual meeting of the American Ce- 
ramic Society; Cincinnati, OH (United States); 18-22 Apr 1993. 
Order Number DE94018709. Source: OSTI; NTIS; INIS; GPO Dep. 

Sintering of ZrO2-12 mol% CeOz was accelerated by microwave 
processing at 2.45 GHz as compared with conventional firing. How- 
ever, the size of the “microwave effect” was significantly smaller 
than that which was previously observed for microwave sintering of 
ZrOo-8 mol% Y203. The difference in the effect that the microwave 
field had on the two zirconia systems is interpreted in terms of their 
ionic conductivities. 


33618 (CONF-930438-33) Materials processing using a 
variable frequency microwave furnace. Lauf, R.J. (Oak Ridge 
National Lab., TN (United States)); Bible, D.W.; Maddox, S.R.; Ev- 
erleigh, C.A.; Espinosa, R.J.; Johnson, A.C. Oak Ridge National 
Lab., TN (United States). [1993]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
95. annual meeting of the American Ceramic Society; Cincinnati, 
OH (United States); 18-22 Apr 1993. Order Number DE95001420. 
Source: OSTI; NTIS; GPO Dep. 

We describe a materials processing system that uses a high 
power traveling wave tube (TWT) as the microwave source. The 
TWT provides approximately one octave bandwidth and variabie 
power levels up to 2 kW into a multimode cavity. By controlling the 
frequency, efficient coupling to the load can be maintained even as 
the load’s dielectric properties change. Alternatively, can be used 
as a means of mode stirring at rates far beyond those attainable 
through mechanical stirring. The system has been tested for sinter- 
ing alumina ceramics, annealing a tungsten penetrator alloy, curing 
epoxy resin, and depositing diamond films from a microwave 
plasma. 


33619 (CONF-930685—1) Measurement of residual stresses 
on ceramic materials with high spatial resolution. Kozaczek, 
K.J. (Oak Ridge National Lab., TN (United States)); Ruud, C.O.; 
Fitting, J.D. Oak Ridge National Lab., TN (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. international symposium on 
nondestructive characterization of materials; Oahu, HI (United 
States); 7-11 Jun 1993. Order Number DE94017889. Source: 
OSTI; NTIS; GPO Dep. 

A fast x-ray diffraction technique has been developed for mea- 
suring the residual stresses with high spatial resolution in ceramic 
materials. This resolution is limited by the mean size of grains and 
the radiation type. The effective diffraction elastic constants were 
experimentally determined for alumina as (E/l+v))(1016) = 200 GPa. 
The accuracy of XRD measurement of residual stresses with the 
spatial resolution of 170 4m and precision + 15 MPa was verified 
experimentally by strain gauge measurements. The stress field 
around a singular Kovar pin brazed to alumina was asymmetric 
with high tangential stresses in the vicinity of the pin decreasing 
with the distance from the pin. 
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33620 (CONF-9306281-—3) Anharmonicity on the Cu(110)- 
(2x1)O surface. Duerr, H. (Univ. of Pennsylvania, Philadelphia, PA 
(United States). Dept. of Physics); Baddorf, A.P. Oak Ridge Na- 
tional Lab., TN (United States). Jun 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States);Alexander von Humboidt- 
Stiftung, Bonn (Germany). DOE Contract AC05-840R21400. From 
7. vibrations at surfaces; Santa Margherita (Italy); 13-17 Jun 1993. 
Order Number DE94019120. Source: OSTI; NTIS; GPO Dep. 

The authors have studied the temperature-dependent energy 
shift of surface vibrations on the Cu(110)-(2x1)O reconstructed 
surface using high-resolution electron energy loss spectroscopy. In- 
teratomic bonds involved in the observed vibrations were extracted 
from phonon slab calculations. The measured energy shifts can be 
directly related to the anharmonicity of the potentials between the 
vibrating atoms by using a simple Morse oscillator model. By com- 
paring to bulk phonon measurements, the authors find that both 
the oxygen-copper and copper-copper bonds at the surface have 
bulk-like anharmonicity. This is in contrast to the clean surface 
where strong anharmonicity is observed. 


33621 (CONF-930993—-4) Time-resoived diagnostics of ex- 
cimer laser-generated ablation plasmas used for pulsed laser 
deposition. Geohegan, D.B. Oak Ridge National Lab., TN (United 
States). [1994]. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From NATO Ad- 
vanced Study Institute: linking the gaseous and condensed phases 
of matter - the behavior of slow electrons; Patras (Greece); 5-18 
Sep 1993. Order Number DE94018950. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Characteristics of laser plasmas used for pulsed laser deposition 
(PLD) of thin films are examined with four in situ diagnostic tech- 
niques: Optical emission spectroscopy, optical absorption 
spectroscopy, ion probe studies, and gated ICCD (intensified 
charge-coupled-device array) fast photography. These four tech- 
niques are complementary and permit simultaneous views of the 
transport of ions, excited states, ground state neutrals and ions, 
and hot particulates following KrF laser ablation of YBCO, BN, 
graphite and Si in vacuum and background gases. The implemen- 
tation and advantages of the four techniques are first described in 
order to introduce the key features of laser plasmas for pulsed 
laser deposition. Aspects of the interaction of the ablation plume 
with background gases (i.e., thermalization, attenuation, shock for- 
mation) and the collision of the plasma plume with the substrate 
heater are then summarized. The techniques of fast ICCD photog- 
raphy and gated photon counting are then applied to investigate 
the temperature, velocity, and spatial distribution of hot particles 
generated during KrF ablation of YBCO, BN, Si and graphite. Fi- 
nally, key features of fast imaging of the laser ablation of graphite 
into high pressure rare gases are presented in order to elucidate 
internal reflected shocks within the plume, redeposition of material 
on a surface, and formation of hot nanoparticles within the plume. 


33622 (CONF-9309259-7) lon mixing in oxide-sapphire 
systems. Joslin, D.L. (Oak Ridge National Lab., TN (United 
States)); White, C.W.; McHargue, C.J. Oak Ridge National Lab.., 
TN (United States). [1994]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Nuclear instruments and methods in physics research on radiation 
effects in insulators; Nagoya (Japan); 5-10 Sep 1993. Order Num- 
ber DE94018660. Source: OSTI; NTIS; INIS; GPO Dep. 

lon beam mixing of thin oxide films on sapphire substrates has 
been studied in order to examine any role of equilibrium thermody- 
namic parameters on the mixing process. Mixing experiments were 
performed with polycrystalline oxide films deposited on single crys- 
talline a-Al,O3 substrates. According to the equilibrium phase 
diagrams, Cr2O3 is completely soluble in a-AlzO3, while ZrOz is in- 
soluble. The couples were irradiated with Cr ions (160 and 340 
keV) or Kr ions to fluences of 4 x 10'€ ions/cm? at temperatures 
between 20 and 900°C. Rutherford backscattering spectrometry, 
X-ray photoelectron spectroscopy, and transmission electron mi- 
croscopy were used to analyze samples before and after irradiation 
to determine the extent and nature of interface modifications. No 
long-range mixing was detected under any condition studied; the 
width of the “mixed” region in each case was consistent with recoil 
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mixing. The absence of long-range mixing is rationalized in terms 
of the different ranges of oxygen ions and cations. 


33623 (CONF-93100S-30) Fabrication and properties of 
alumina matrix composites containing nickel aluminide rein- 
forcements. Alexander, K.B.; Lin, H.T.; Schneibel, J.H.; Becher, 
P.F. Oak Ridge National Lab., TN (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Fall meeting of the Minerals, 
Metals and Materials Society: physical metallurgy and materials; 
Pittsburgh, PA (United States); 17-21 Oct 1993. Order Number 
DE94018703. Source: OSTI; NTIS; GPO Dep. 

Ductile nickel-aluminide intermetallic alloys have been success- 
fully used to toughen ceramic materials intended for use at a wide 
range of temperatures. Traditional ceramic processing procedures 
have been used to produce a variety of microstructures. The frac- 
ture toughness increases with increasing particle aspect ratio, 
however, the flexural strength decreases with increasing particle 
size. Fracture toughnesses up to 7.6 MPa m'/* and flexural 
strengths up to 550 MPa were observed in an alumina composite 
containing 10 vol.% nickel aluminide. 


33624 (CONF-931030—1) Microstructural contributions to 
the fracture resistance of silicon nitride ceramics. Becher, P.F.; 
Hwang, S.L.; Lin, H.T.; Tiegs, T.N. Oak Ridge National Lab., TN 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From inter- 
national conference on silicon nitride-based ceramics; Stuttgart 
(Germany); 4-6 Oct 1993. Order Number DE94018955. Source: 
OSTI; NTIS; GPO Dep 

There is a need to understand the parameters that influence the 
fracture resistance and strength response in self-reinforced silicon 
nitride ceramics. This paper attempts to address a few of the mi- 
crostructural factors that are found to in influence crack wake 
processes and the fracture resistance response in self-reinforced 
silicon nitride ceramics and similar systems. 


33625 (CONF-9310328-3) Ceramic technology for ad- 
vanced heat engines. Johnson, D.R. (Oak Ridge National Lab., 
TN (United States)); Schulz, R.B. Oak Ridge National Lab., TN 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Sci- 
ence and Technology materials conference; Greensboro, NC 
(United States); 27-29 Oct 1993. Order Number DE95000950. 
Source: OSTI; NTIS; GPO Dep 

The Ceramic Technology Project was initiated in 1983 for the 
purpose of developing highly reliable structural ceramics for appli- 
cations in advanced heat engines, such as automotive gas turbines 
and advanced heavy duty diesel engines. The reliability problem 
was determined to be a result of uncontrolled populations of pro- 
cessing flaws in the brittle, flaw-sensitive materials, along with 
microstructural features, such as grain boundary phases, that con- 
tribute to time dependent strength reduction in service at high 
temperatures. The approaches taken to develop high reliability ce- 
ramics included the development of tougher materials with greater 
tolerance to microstructural flaws, the development of advanced 
processing technology to minimize the size and number of flaws, 
and the development of mechanical testing methodology and the 
characterization of time dependent mechanical behavior, leading to 
a life prediction methodology for structural ceramics. The reliability 
goals of the program were largely met by 1993, but commercial im- 
plementation of ceramic engine components has been delayed by 
the high cost of the components. A new effort in Cost Effective Ce- 
ramics for Heat Engines was initiated in 1993 and is expected to 
develop the manufacturing technology leading to an order of mag- 


nitude cost reduction. The program has been planned for a five 
year period. 


33626 


(CONF-931238—4) Local texture and strongly linked 
conduction in spray-pyrolyzed TIBazCa,Cu,0,,, deposits. 
Kroeger, D.M. (Oak Ridge National Lab., TN (United States)); 
Goyal, A.; Specht, E.D.; Wang, Z.L.; Tkaczyk, J.E.; Sutliff, J.A.; 
Deluca, J.A. Oak Ridge National Lab., TN (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO5-840R21400. From 6. US-Japan workshop on su- 
perconductivity; Houston, TX (United States); 6-7 Dec 1993. Order 
Number DE94017887. Source: OSTI; NTIS; GPO Dep. 

Local texture in polycrystalline TiBazCapCugOg,,, deposits has 
been determined from transmission electron microscopy, electron 
backscatter diffraction patterns and x-ray diffraction. The small- 
grained deposits had excellent c-axis alignment and contained 
colonies of grains with similar but not identical a-axis orientations. 
Most grain boundaries within a colony have small misorientation 
angles and should not be weak links. It is proposed that long range 
conduction utilizes a percolative network of small angle grain 
boundaries at colony intersections. 


33627 (CONF-940135-8) Comparison of the dynamic 
fatigue behavior of two monolithic SiC and an Al,03/SIC com- 
posite. Breder, K.; Tennery, V.J. Oak Ridge National Lab., TN 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 18. 
annual conference on composites and advanced ceramics; Cocoa 
Beach, FL (United States); 9-14 Jan 1994. Order Number 
DE94017751. Source: OSTI; NTIS; GPO Dep. 

Two monolithic silicon carbides, NT230 siliconized SiC from Nor- 
ton Saint Gobain and sintered §-SiC from Coors, and a silicon 
carbide particulate reinforced alumina ceramic composite from 
Lanxide, which all are candidate materials for pressurized heat ex- 
changers in coal-fired power plants have been evaluated. The fast 
fracture flexure strength was measured as a function of tempera- 
ture. All candidate materials retained a sufficient strength level up 
to 1400C. The susceptibility to slow crack growth (SCG) was eval- 
uated by the dynamic fatigue method at 1100C and 1400C. None 
of the materials exhibited SCG at 1100C. At 1400C the siliconized 
SiC ceramic showed limited SCG and the composite ceramic ex- 
hibited creep damage when stressed to 50% of fast fracture 
strength at the intermediate and slow stressing rates. This pre- 
vented the evaluation of the SCG properties of this material at 
1400C. Fractography supported the mechanical observations and 
with the exception of the specimens which exhibited creep dam- 
age, only the siliconized SiC showed a small SCG damage zone at 
long times at 1400C. 


33628 (CONF-940135-10) The in-situ fracture and Auger 
analysis of Nicalon fibers. Braski, D.N. (Oak Ridge National Lab.., 
TN (United States)); Osborne, M.C. Oak Ridge National Lab., TN 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 18. 
annual conference on composites and advanced ceramics; Cocoa 
Beach, FL (United States); 9-14 Jan 1994. Order Number 
DE94017771. Source: OSTI; NTIS; GPO Dep. 

A technique has been developed to fracture irradiated Nicalon 
SiC fibers in a Scanning Auger Microprobe (SAM) and analyze the 
fracture surfaces without contaminating the specimen chamber. The 
technique, which was evaluated using as-received fibers, requires 
only minor modification of two standard specimen holders and 
should be applicable to other fibers or materials that can be broken 
under low loads in bending. The technique is simple, rapid, re- 
duces beam charging, and eliminates the need for ion sputtering. 


33629 (CONF-940204—-10) Dependence of critical current 
density on microstructure and processing of high- 
T-superconductors. Goyal, A. (Oak Ridge National Lab., TN 
(United States)); Specht, E.D.; Wang, Z.L.; Kroeger, D.M.; Sutliff, 
J.A.; Tkaczyk, J.E.; Deluca, J.A.; Masur, L.; Riley, G.N. Jr. Oak 
Ridge National Lab., TN (United States). [1994]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 123. annual meeting of the Minerals, Metals 
and Materials Society; San Francisco, CA (United States); 27 Feb - 
3 mar 1994. Order Number DE95000685. Source: OSTI; NTIS; 
GPO Dep. 

Microstructural origins for reduced weak-link behavior in high-J° 
melt-processed YBCO, spray pyrolyzed thick films of TI-1223, 
metallic precursor Y-124 polycrystalline powder-in-tube (PIT)wires 
and PIT Bi-2212/2223 are discussed. Since the materials studied 
are the highest J,, polycrystalline, high-T. superconductors fabri- 
cated worldwide, the results provide important guidelines for further 
improvements in superconducting properties, thereby enabling 
practical applications of these materials. It is found that strongly 





linked current flow within domains of melt-processed 123 occurs 
effectively through a single crystal path. In c-axis oriented, poly- 
crystalline Tl-1223 thick films, local in-plane texture has been found 
to play a crucial role in the reduced weak-link behavior. Formation 
of “colonies” of grains with a common c-axis and modest in-plane 
misorientation was observed. Furthermore, a colony boundary in 
general has a varying misorientation along the boundary. Large re- 
gions comprised primarily of low angle boundaries were observed. 
Percolative transport through a network of such small angle bound- 
aries appears to provide the non-weak-linked current path. 
Although powder-in-tube BSCCO 2212 and 2223 also appear to 
have a “colony” microstructure, there are some important differ- 
ences. Colonies in BSCCO consist of stacks of grains with similar 
c-axis orientation in contrast to colonies in TI-1223 films where few 
grains are stacked on top of one another. In the case of Y-124 
wires, weak macroscopic in-plane texture is found. Additional mea- 
surements are underway to determine if a sharper, local in-plane 
texture also exists. It is found that in three of the four types of su- 
perconductors studied, reduced weak-link behavior can be ascribed 
to some degree of biaxial alignment between grains, either on a 
“local” or a “global” scale. 


33630 (CONF-940411-54) Comparison of properties of sin- 
tered and sintered reaction-bonded silicon nitride fabricated 
by microwave and conventional heating. Tiegs, T.N. (Oak Ridge 
National Lab., TN (United States)); Kiggans, J.O. Jr.; Lin, H.T.; 
Willkens, C.A. Oak Ridge National Lab., TN (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Spring meeting of the Materials 
Research Society; San Francisco, CA (United States); 4-8 Apr 
1994. Order Number DE95001426. Source: OSTI; NTIS; GPO Dep. 
A comparison of microwave and conventional processing of 
silicon nitride-based ceramics was performed to identify any differ- 
ences between the two, such as improved fabrication parameters or 
increased mechanical properties. Two areas of thermal processing 
were examined: (1) sintered silicon nitride (SSN) and (2) sintered 
reaction-bonded silicon nitride (SRBSN). The SSN powder com- 
pacts showed improved densification and enhanced grain growth. 
SRBSN materials were fabricated in the microwave with a one-step 
process using cost-effective raw materials. The SRBSN materials 
had properties appropriate for structural applications. Observed in- 
creases in fracture toughness for the microwave processed SRBSN 
materials were attributable to enhanced elongated grain growth. 


33631 (CONF-9405187—2) Enhancement of creep resis- 
tance of a sintered Siz3N, ceramic by microwave annealing. 
Liu, K.C.; Stevens, C.O.; Brinkman, C.R.; More, K.L.; Kiggans, 
J.D.; Tiegs, T.N. Oak Ridge National Lab., TN (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 5. international 
symposium on ceramic materials and components for engines; 
Shanghai (China); 29 May - 1 jun 1994. Order Number 
DE94017698. Source: OSTI; NTIS; GPO Dep. 

Creep behavior was investigated for a sintered Si,N4 ceramic 
following microwave annealing at 1400 and 1500C for 20 h. Re- 
sults of creep tests at 1200C showed that microwave annealing 
can enhance the creep resistance in terms of lowering creep rate 
and, hence, extending creep rupture life, but the 1400C annealing 
was most effective. X-ray diffraction analyses showed that the crys- 
talline second phase was transformed as a result of microwave 
annealing from single phase Y;9AloSiz0;3N4 to several different 
phases. The situation was further complicated by evolution of addi- 
tional phases during high temperature creep experiments. 


33632 (CONF-940627-5) Effects of neutron irradiation 
on the London penetration depth for polycrystalline 
Bi; gPbp 3St2CazCu30" superconductor. Ossandon, J.G. (Univ. 
de Talca (Chile). Facultad de Recursos Naturales); Thompson, 
J.R.; Sun, Y.R.; Christen, D.K.; Chakoumakos, B.C. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Grant 1930210. From 4. international conference and 
exhibition of the World Congress on Superconductivity; Orlando, FL 
(United States); 27 Jun - 1 jul 1994. Order Number DE94019335. 
Source: OSTI; NTIS; INIS; GPO Dep. 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


Magnetization studies of polycrystalline Bi; 3 Pb 3Sr2CapCu30j9 
superconductor, prior to and after neutron irradiation, showed an 
increase in J. due to irradiation damage. Analysis of the equilib- 
rium magnetization revealed significant increases in other more 
fundamental properties. In particular, the London penetration depth 
increased by ~15% following irradiation with 8 x 10'® neutrons/ 
cm*. Corresponding changes were observed in the upper critical 
magnetic field H.2. However, the most fundamental thermodynamic 
property, the superconductive condensation energy F., was unaf- 
fected by the moderate level of neutron-induced damage. 


33633 (CONF-940780—4) Materials support for the develop- 
ment of high temperature advanced furnaces (HITAF): A 
comparison of selected mechanical properties for three SiC- 
based ceramics. Breder, K.; Tennery, V.J. Oak Ridge National 
Lab., TN (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 10. annual coal preparation, utilization and environmental 
control contractors conference; Pittsburgh, PA (United States); 18- 
21 Jul 1994. Order Number DE94017752. Source: OSTI; NTIS; 
GPO Dep. 

Purpose of this project is to compare structural ceramic materials 
proposed for use in the air heater of a coal fired high temperature 
advanced furnace (HITAF) for power generation. The work will pro- 
vide necessary initial strength and statistical material parameters 
for design of a prototype system. Two teams are currently funded 
by Pittsburgh Energy Technology Center (PETC) under the Com- 
bustion 2000 program to develop such a system. One team is led 
by the United Technologies Research Corporation, and consists of 
UTC Turbo Power and Marine Division, Bechtel, Oak Ridge Na- 
tional Laboratory (ORNL) and a Joint Venture of Physical Sciences 
Inc. (PSI) Technologies, Reaction Engineering International (REI) 
and University of North Dakota Energy & Environmental Research 
Center (UNDEERC); the other team is led by Foster Wheeler De- 
velopment Corporation, and members are AiResearch Division of 
AlliedSignal Aerospace Systems & Equipment, Research Cottrell, 
TRW, General Electric and Bechtel. 


33634 (CONF-940865-4) Evolution of oxidation and creep 
damage mechanisms in HiPed silicon nitride materials. 
Wereszczak, A.A.; Ferber, M.K.; Kirkland, T.P.; More, K.L. Oak 
Ridge National Lab., TN (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Conference on plastic deformation of ceramics; 
Snowbird, UT (United States); 7-12 Aug 1994. Order Number 
DE95001360. Source: OSTI; NTIS; GPO Dep. 

Several yttria-fluxed, hot-isostatically pressed (HIPed) silicon 
nitrides have been tensile creep tested at temperatures representa- 
tive of gas turbine engines. Creep and oxidation assisted damage 
mechanisms concurrently evolve when these materials are tested 
at high temperatures and low stresses (i.e., long exposure times at 
temperature). Atmospheric creep testing results in creation of oxy- 
gen and yttrium gradients across the radial dimension. High 
concentrations of oxygen and yttrium coincide with dense popula- 
tions of lenticular-shaped cavities near the surface of crept 
specimens. The center of the tensile specimens was devoid of 
oxygen or yttrium; in addition, lenticular cavities were rare. The gra- 
dient in lenticular-cavity concentration is coincident with the oxygen 
and yttrium gradients. Stress corrosion cracking (SCC) also occurs 
in these HiPed silicon nitrides when they are subjected to stress at 
high temperatures in ambient air. The size of this damage zone in- 
creases when the temperature is higher and/or the applied stress 
is lower. Stress-corrosion cracking initiates at the surface of the 
tensile specimen and advances radially inwards. What nucleates 
SCC has not yet been identified, but it is believed to result from a 
stress-concentrator (e.g., machining damage) at the surface and its 
growth is a result of coalescence of microcracks and cavities. The 
higher concentration of oxygen and yttrium in the grain boundaries 
near the specimen’s surface lessens the local high temperature me- 
chanical integrity; this is believed to be associated with the growth 
of the SCC zone. This SCC zone continues to grow in size during 
tensile loading until it reaches a critical size which causes fracture. 


33635 (CONF-9410165—7) Transformation behavior in 
Al203-ZrO2 ceramic composites. Wang, X.L.; Fernandez-Baca, 
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J.A.; Hubbard, C.R.; Alexander, K.B.; Becher, P.F. Oak Ridge Na- 
tional Lab., TN (United States). 15 Aug 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Neutron scattering; Sendai (Japan); 11-14 Oct 
1994. Order Number DE95001359. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Neutron powder diffraction was used to investigate the tetragonal 
to monoclinic transformation of ZrOs in a Ai2O03-ZrO2 ceramic com- 
posite containing 40 vol % tetragonal ZrO2. The neutron diffraction 
data were analyzed using the Rietveld refinement technique, which 
allowed to determine the extent of the transformation as a function 
of temperature. The onset transformation temperature determined 
for this sample was 130 K. Below this temperature, the fraction of 
the monoclinic phase continued to increase to about 9 vol % at 80 
K and remained constant for temperatures below 80 K. The calcu- 
lated thermal expansion, using the refined lattice parameters, was 
found in excellent agreement with dilatometry data, confirming that 
the sharp increase in the thermal expansion upon cooling resulted 
from the tetragonal to monoclinic phase transformation in ZrO. 


33636 (CONF-941142-18) Strength testing of Ti-vapor- 
coated silicon nitride braze joints. Santella, M.L. Oak Ridge 
National Lab., TN (United States). [1994]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From American Society of Mechanical Engineers’ 
winter annual meeting; Chicago, IL (United States); 9-11 Nov 1994. 
Order Number DE94017858. Source: OSTI; NTIS; GPO Dep. 
Sintered silicon nitride was vacuum brazed to itself at 1130°C 
with a Au-25Ni-25Pd wt % filler metal. Wetting was obtained by 
coating the SisN, surfaces with titanium prior to brazing by elec- 
tron beam evaporation. The brazed joints were virtually free of 
porosity. Metaliographic analysis showed that Ti reacted with the 
SigN,4, to form a TIN reaction layer during brazing. Small amounts 
of Si and Ti dissolved in the filler metal layers but they did not ap- 
pear to influence the mechanical properties of the braze layer. 
Flexure bars were made from the brazed coupons and tested at 
room temperature, 600C, 700C, and 800C in air. At 700C and be- 
low, fracture of the test bars occurred in the SizN,, either near the 
brazed surfaces or at some distance into the monolithic material. 
The measured strength of joint specimens decreased slightly with 
increasing test temperature, and generally exceeded the intrinsic 
braze filler metal strength in this temperature range. It was also 
found that lapping the SigN,, prior to Ti coating reduced the num- 
ber of near-surface flaws and produced joints with higher average 
strength and lower scatter than those left in a ground condition. 
Specimens tested at 800C had very low strengths, and this behav- 
ior was related to the microstructure at the brazed SizN, surfaces. 


33637 (DOE/PC/91309-T13) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 
12, June 1—August 31, 1994. Pickrell, G.R.; Brown, J.J. Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA (United States). 
Dept. of Materials Science and Engineering. 1 Sep 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91309. Order Number DE95001190. Source: 
OSTI; NTIS; GPO Dep. 

High temperature alkali corrosion has been known to cause pre- 
mature failure of ceramic components used in advanced high 
temperature coal combustion systems such as coal gasification 
and clean-up, coal fired gas turbines, and high efficiency heat en- 
gines. The objective of this research is to evaluate the alkali 
corrosion resistance of the most commonly used structural ceram- 
ics including silicon carbide, silicon nitride, cordierite, mullite, 
alumina, aluminum titanate, zirconia, and fireclay glass. The study 
consists of identification of the alkali reaction products (phase equi- 
libria) and the kinetics of the alkali reactions. 


33638 (ECN-RX-93-081) Thermophysical and thermochem- 
ical properties of Bad and Sr0 from 5 to 1000K. Cordfunke, 
E.H.P. (Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands)); Laan, R.R. van der; Miltenburg, J.C. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jul 
1993. 21p. Order Number DE95703321. Source: OSTI; NTIS; INIS. 

The low temperature heat capacities from 5 to 350 K by adia- 
batic calorimetry and the high-temperature enthalpy increments 
from 470 to 877 K by drop calorimetry of BaO and SrO have been 
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measured. From the results smoothed thermochemical and thermo- 
physical functions have been calculated at selected temperatures 
up to 1000 K. For the standard entropies of BaO and SrO 
at 298.15 K the values (70.014+0.10) and (53.63+0.10) 


3xmol—'xK~—", respectively, have been found. (orig.) 


33639 (ECN-RX-—93-097) The behaviour of ceramic breeder 
materials with respect to tritium release and pellet/pebble me- 
chanical integrity. Kwast, H. (Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands)); Conrad, R.; May, R.; 
Casadio, S.; Roux, N.; Werle, H. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Nov 1993. 16p. (CONF- 
930928-: 6. international conference on fusion reactor materials, 
Stresa (Italy), 27 Sep - 1 oct 1993). Order Number DE95707603. 
Source: OSTI; NTIS; INIS. 

In-situ tritium release experiments have been performed in the 
HFR Petten. The sixth experiment, EXOTIC-6, contained pellets of 
LiAlOz, LigZrO3, LigZr207 and LigZrOg and pebbles of LigSiO, and 
Lis>ZrO3 which were irradiated to a lithium-burnup of 3%. A large 
number of temperature transients and purge gas composition 
changes were performed. From the temperature transients tritium 
residence times have been determined. Preliminary results were 
presented at the 17th Symposium on Fusion Technology SOFT, 
Rome 1992. In the present paper results of a further analysis of 
the residence times are presented as well as post-irradiation exam- 
inations results. The LiAlO2 pellets showed a better mechanical 
stability than the Li-zirconates pellets. The pebbles remained intact. 
The tritium residence times determined from the tritium inventories 
was in good agreement with those determined from temperature 
transients. No significant effect of burnup on the tritium residence 
time was observed. (orig.) 


33640 (ECN-RX-93-120) Plasma sprayed boron carbide 
coatings for first wall protection. Laan, J.G. van der (Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands)); 
Schnedecker, G.; Osch, E.V. van; Duwe, R.; Linke, J. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Dec 
1993. 20p. Sponsored by Commission of the European Communi- 
ties, Luxembourg (Luxembourg). (CONF-930928—: 6. international 
conference on fusion reactor materials, Stresa (Italy), 27 Sep - 1 
oct 1993). Order Number DE95703328. Source: OSTI; NTIS; INIS. 

Plasma sprayed boron carbide coatings have been manufactured 
by different suppliers onto substrates of type 316L stainless steel. 
The coating thickness ranges from 0.3 to 2.0 mm. The larger thick- 
nesses could only be achieved by application of an adaptive or 
gradient bondiayer between substrate and the boron carbide top 
coating. Measurements of thermal diffusivity of coating material are 
reported. Several high heat flux facilities have been used to study 
the thermal shock and erosion behaviour of the coated samples. A 
supporting numerical analysis of the thermal behaviour of the coat- 
ing under normal and off-normal heat loads is presented, focussing 
on the differences between electron beam and laser beam tests 
due to volumetric energy deposition. Some aspects of the applica- 
bility of plasma sprayed B,C coatings for First Wall protection in a 
next step device are discussed. (orig.) 


33641 (ETDE/DE-mf-95703486) Production of ceramics 
from aluminium titanate-mullite by the sol-gel process. Kim, Ik- 
Jin. Technische Hochschule Aachen (Germany). Fakultaet fuer 
Bergbau, Huettenwesen und Geowissenschaften. 18 Dec 1991. 
187p. (in German). Order Number DE95703486. Source: OSTI; 
NTIS (US Sales Only). 

The dissertation examines materials of the system ‘aluminium 
titanate-mullite’, which are produced by the sol-gel process. This 
enables the development of a predefined microstructure, i.e. prede- 
fined material characteristics. High strength and a high resistance to 
thermal shocks are particularly interesting. Powder characteristics, 
phase formation, structural properties, thermal expansion, tialite de- 
cay and its prevention by stabilisation, and thermomechanical 
characteristics are investigated and related to each other. (orig.) 


33642 (FRCEA-TH-402) Control and characterization of ce- 
ramics materials by photothermic radiometry. Egee, P. CEA 
Centre d'Etudes Scientifiques et Techniques d’Aquitaine, 33 - Le 
Barp (France); Reims Univ., 51 (France). 6 Jan 1993. 243p. (In 





French). Order Number DE95600166. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work studies, by photothermal radiometry, semi-transparent 
and scattering ceramic coatings with a model in an axisymetrical 
geometry. The equation of the radiative transfer is solved thanks to 
a ten flux-model in order to calculate the luminance field, the radia- 
tive flux and the source term with a method by finite differences or 
the Fourier transform. The term of the source is introduced into the 
heat equation to calculate the temperature field. Theoretical simula- 
tions show the influence of the experimental conditions and the 
characteristics of the sample. The optical properties, which are 
necessary for the preceding model, are determined by adjusting 
measures of hemispherical directional reflectivity and transmissiv- 
ity. The samples are then analyzed by photothermal radiometry 
under random noise excitation, which allows us to determine their 
harmonic response (amplitude and phase) in a large range of 
modulation frequencies. The confrontation between theory and ex- 
perimental presents a good agreement. The process allows us to 
characterize the properties of the coating, and to determine the 
thermal resistance equivalent to a flaw at the interface. (author). 
105 refs., 112 figs., 11 annexes. 


33643 (INIS-BR-3399) Preparation of stabilized zirconia (Zr 
Oz) with Yttria (Y2 O3) by simultaneous precipitation. Campos, 
M. de. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1993. 108p. (in Portuguese). Order Number 
DE95600163. Source: OSTI; NTIS (US Sales Only); INIS. 

The preparation of cubic or tetragonal partially stabilized zirconia 
with Yttria by simultaneous precipitation was studied. The metals 
Zr and Y, in nitric acid and hydrogen peroxide medium, were pre- 
cipitated with ammonia solution. The variables studied were: the 
pH of the aqueous medium (8, 9 e 10) and yttrium molar concen- 
tration (2, 3 and 5 mol %) in the final product. The resulting oxide 
samples were divided and calcined at 500, 700 and 900° C, sepa- 
rately. After that, all samples were sintered at 1500° C for one 


hour. For physico-chemical characterization were used techniques 
such as: ICP-AES, XRF, XRD, SEM etc. The results have showed 
that using this approach predominant cubic and/or tetragonal 
phases can be reached with theoretical density over 92% and 
grain size lower than 1 um. (author). 


33644 (INIS-BR-3400) Studies of binary  cerium(IV)- 
praseodymium(IV) and _ cerium(lV)-terbium(IV) oxides as 
pigments for ceramic applications. Furtado, L.M.L. Sao Paulo 
Univ., SP (Brazil). Inst. de Quimica. 1991. 105p. (In Portuguese). 
Order Number DE95600164. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A series of pigments of general composition Ce,_, Pr, Oo, and 
Cex Thy Oz, exhibiting radish and brown colors, respectively, and 
high temperature stability, were investigated. The pigments were 
obtained by dissolving pure lanthanide oxides in acids and precipi- 
tating the rare earths as mixed oxalates, which were isolated and 
calcined under air, at 1000 C. X-Ray powder diffractograms were 
consistent with a cubic structure for the pigments. Magnetic sus- 
ceptibility measurements, using Gouy method, indicated the 
presence of Pr(IV) ions in the Ce;_, Pr; Oo pigments and of Ter- 
bium predominantly as Thb(Ill) ions in the Ce-tb mixed oxides. A 
new method, based on suspension of solid samples in PVA-STB 
gels (STB = sodium tetradecaborate), was employed for the mea- 
surements of the electronic spectra of the pigments. The thermal 
behaviour of the pigments was investigated by calcination of ox- 
alates in the temperature range of 500 to 1200 C, from 10 to 60 
minutes. (author). 


33645 (INIS-mf—-14313, pp. 299-317) QA documentation in 
the manufacturing of nuclear fuels. Abdelrazek, |.D. Arab Atomic 
Energy Agency (AAEA), Tunis (Tunisia); Atomic Energy Establish- 
ment, Cairo (Egypt). 1993. 766p. (CONF-9309380—: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The manuscript introduces the different types of documents in- 
volved in the QA/QC concepts and procedures associated with the 
technology of the fabrication of pelletized type ceramic fuels of the 
Candu type, as adopted by AEA for its fuel development program. 
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It focusses on the Qualification plan-pelleting (QLPL-EG-01-90) 
and the manufacturing instruction-sintering pellets (M |-140-EG-01- 
90). The QA manuals and Qc procedures associated with the 
qualification plans are discussed in brief. 3 fig., 3 tab. 


33646 (Juel-2863) Flux line motion in thin superconduct- 
ing YBa.Cu307_, films by mechanical vibration experiments 
in a magnetic field. Huennekes, C. Forschungszentrum Juelich 
GmbH (Germany). Inst. fuer Festkoerperforschung; Technische 
Hochschule Aachen (Germany). Jan 1994. 109p. (In German). Or- 
der Number DE95703335. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Internal friction measurements were used to determine the reso- 
nance frequency and the damping in dependence of magnetic 
fields, temperature and amplitude. The results for epitaxial 
YBaCuO thin films were analized with the thermally assisted flux 
flow model (TAFF). (WL) 


33647 (KFK-5321) Mechanical and chemical properties of 
SiC fiber reinforced SiC. Halbritter, J.; Kleykamp, H.; Schauer, 
V.;  Skokan, A.; Zimmermann, H. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Materialforschung; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Kern- 
fusion. Apr 1994. 29p. (In German). Order Number DE95702813. 
Source: OSTI; NTIS (US Sales Only). 

The ultimate bending strength and shear strength and the Young 
modulus were determined at room temperature on one-dimensional 
and two-dimensional SiC fibre reinforced SiC. Further, the oxida- 
tion behaviour of these materials was investigated between 500 
and 1520 C by thermogravimetry, calorimetry, difference thermal 
analysis and room temperature X-ray diffraction. The experiments 
were supplemented by X-ray photoelectron spectroscopy of the tar- 
nishing reaction of 6H-SiC single crystals. The good mechanical 
properties and the remarkable corrosion resistance of the SiC- 
Nicalon fibres are deteriorated by the high porosity of both the SiC 
matrix and the entire SiC composite. (orig) 


33648 (PNL-SA-23282) Heterogeneous nucleation of cal- 
cium oxalate on native oxide surfaces. Song, L.; Pattillo, M.J.; 
Graff, G.L.; Campbell, A.A.; Bunker, B.C. Pacific Northwest Lab., 
Richland, WA (United States); Washington State Univ., Pullman, 
WA (United States). Apr 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830 ; 
FG06-89ER75522. (CONF-9404213-—1: Monitored retrievable stor- 
age spring meeting, San Francisco, CA (United States), 4-8 Apr 
1994). Order Number DE94018725. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The aqueous deposition of calcium oxalate onto colloidal oxides 
has been studied as a model system for understanding heteroge- 
neous nucleation processes of importance in biomimetic synthesis 
of ceramic thin films. Calcium oxalate nucleation has been moni- 
tored by measuring induction times for nucleation using Constant 
Composition techniques and by measuring nucleation densities on 
extended oxide surfaces using an atomic force microscope. Re- 
sults show that the dependence of calcium oxalate nucleation on 
solution supersaturation fits the functional form predicted by classi- 
cal nucleation theories. Anionic surfaces appear to promote 
nucleation better than cationic surfaces, lowering the effective en- 
ergy barrier to heterogeneous nucleation. 


33649 (PNL-SA-23531) Cation disorder in high-dose, 
neutror-irradiated spinel. Sickafus, K.E. (Los Alamos National 
Lab., NM (United States)); Larson, A.C.; Yu, N.; Nastasi, M.; Hol- 
lenberg, G.W.; Garner, F.A.; Bradt, R.C. Pacific Northwest Lab., 
Richland, WA (United States). Aug 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940416-26: 96. annual meeting of the 
American Ceramic Society, Indianapolis, IN (United States), 24-28 
Apr 1994). Order Number DE94018730. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The objective of this effort is to determine whether MgAl2O, 
spinel is a suitable ceramic for fusion applications. Here, the crys- 
tal structures of MgAl,O, spinel single crystals irradiated to high 
neutron fluences [>5-10°° n/m? (E, > 0.1 MeV)] were examined 
by neutron diffraction. Crystal structure refinement of the highest 
dose sample indicated that the average scattering strength of the 
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tetrahedral crystal sites decreased by ~ 20% while increasing by 
~ 8% on octahedral sites. Since the neutron scattering length for 
Mg is considerably larger than for Al, this results is consistent with 
site exchange between Mg** ions on tetrahedral sites and Al>* 
ions on octahedral sites. Least-squares refinements also indicated 
that, in all irradiated samples, at least 35% of Mg** and AlS*+ ions 
in the crystal experienced disordering replacements. This retained 
dpa on the cation sublattices is the largest retained damage ever 
measured in an irradiated spinel material. 


33650 (SAND—94-2276C) Ferroelectric thin film bismuth ti- 
tanate prepared from acetate precursors. Lu, Yanxia (Alfred 
Univ., NY (United States)); Hoelzer, D.T.; Schulze, W.A.; Tuttle, 
B.A.; Potter, B.G. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940839- 
1: 9. international symposium on the application of ferroelectrics, 
University Park, PA (United States), 7-10 Aug 1994). Order Num- 
ber DE95000538. Source: OSTI; NTIS; GPO Dep. 

Bismuth titanate (Bi,TizO,2) thin films were fabricated by spin 
coat deposition followed by rapid thermal processing (RTP). Ac- 
etate derived solutions for deposition were synthesized by blending 
bismuth acetate in aqueous acetic acid and then adding titanium 
acetate. A series of electrically insulating, semiconducting and con- 
ducting substrates were evaluated for Bi,TizO,2 film deposition. 
While X-ray diffraction and TEM analyses indicated that the initial 
perovskite crystallization temperature was 500°C or less for these 
BigTigQ42 films, a 700°C crystallization treatment was used to ob- 
tain single phase perovskite films. BigTigO42 film crystallographic 
orientation was shown to depend on three factors: substrate 
surface morphology, the number of coating layers and thermal pro- 
cessing. While preferred c-direction orientation was observed for 
Bi,TizO,2 films deposited on silver foil substrates, preferred a- 
direction orientation was obtained for films deposited on both Si 
and Pt coated Si wafers. The films were dense, smooth, crack free, 
and had grain sizes ranging from 20 nm to 100 nm. Film thickness 
and refractive index were determined using a combination of ellip- 
sometry, waveguide refractometry and TEM measurements. Both 
low field dielectric and ferroelectric properties were measured for 
an 800 nm thick film deposited on a Pt coated MgO substrate. A 
remanent polarization of 38 C/cm? and a coercive field of 98 kV/ 
cm were measured for this film that was crystallized at 700°C. 


33651 (UCRL-JC—117630) The influence of chemistry and 
microstructure on the fracture toughness of V-V3Si in-situ 
composites. Henshall, G.A. (Lawrence Livermore National Lab., 
CA (United States)); Strum, MJ.; Bewlay, B.P.; Sutliff, JA. 
Lawrence Livermore National Lab., CA (United States). 19 Aug 
1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9410203-1: 2. fa- 
tigue and fracture of ordered intermetallic materials, Rosemont, IL 
(United States), 3-6 Oct 1994). Order Number DE94018997. 
Source: OSTI; NTIS; GPO Dep. 

The room temperature fracture behavior is described for ductile- 
phase toughened V-V3Si in-situ composites produced by arc 
melting (AM), cold-crucible induction melting (IM), and cold-crucible 
directional solidification (DS). Composites were produced contain- 
ing a wide range of microstructures, interstitial impurity contents, 
and volume fractions of the ductile V-Si solid solution phase, de- 
noted (V). The fracture toughness of these composites generally 
increases as the volume fraction of (V) increases. For a given 
volume fraction of (V), the fracture toughness increases with de- 
creasing “effective” interstitial impurity content, [I]=[N]+1.3[O}+9[H]. 
In eutectic composites, as [I] decreases from 1400 ppm (AM) to 
400 ppm (IM), the fracture toughness increases from 10 to 20 MPa 
/m. The fracture toughness of the V-V3Si composites is further 
correlated with the mechanical properties of the component 
phases, SEM observations of the fracture surface characteristics, 
and electron back-scattering pattern measurements of the fracture 
facet crystallography. These correlations are discussed with re- 
spect to conventional ductile phase “bridging” theories. 


33652 (WSRC-MS-94-0259) Thermodynamic characteriza- 
tion of new palladium alloy tritides. Hoelder, J.S.; Wermer, J.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 9 
Aug 1994. 24p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC09-89SR18035. (CONF-9411129-1: In- 
ternational symposium on metal-hydrogen systems, Fuji-Yoshida 
(Japan), 6-11 Nov 1994). Order Number DE94018430. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The decay of tritium in a metal tritide generates *He in the lattice 
which tends to degrade the performance of the material over time. 
It is desired to develop a material which minimizes the tritium aging 
effects and may be tailored to a particular tritium processing appli- 
cation. Pd alloys with Ni and Co have been investigated, as Pd 
tritide is known to be resistant to tritium aging effects and alloying 
provides a means for adjusting the plateau pressure of the metal 
tritide. Sets of tritium desorption isotherms were acquired at tem- 
peratures between 273 and 338 K over the pressure range of 1 to 
900 kPa. The thermodynamic parameters of AH and AS for the 6- 
a phase transition of the metal tritides were determined across the 
plateau regions of the P-C-T curves. The average values of AH 
(kJ/mol-T) and AS (J/K/mol-T) were found to be 15.8 and 50.1 for 
Pd(2.8 wt. %)Ni, 13.7 and 50.3 for Pd(5.2 wt. %)Ni, 15.9 and 51.3 
for Pd(2.8 wt. %)Co, and 13.6 and 51.8 for Pd(5.2 wt. %)Co, re- 
spectively. 
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Refer also to citation(s) 32216, 32269, 32319, 32467, 32471, 
32508, 32509, 32526, 32929, 32930, 32932, 32934, 32935, 32936, 
32938, 32941, 32942, 32943, 33001, 33070, 33356, 33475, 33478, 
33534, 33596, 33618, 33621, 33627, 33635, 33764, 33803, 33855, 
33938, 33951, 34008, 34170, 34778, 34779, 34937, 34991 


33653 (ANL/CHM/CP-—83942) Positron annihilation studies 
of organic superconductivity. Yen, H.L. (Missouri Univ., Kansas 
City, MO (United States)); Lou, Y.; Ali, E.H. Argonne National Lab.., 
IL (United States); Missouri Univ., Kansas City, MO (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States);Department of the Air Force, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 ; FG02- 
84ER45170. (CONF-9405170—7: 10. international conference on 
positron annihilation, Beijing (China), 23-29 May 1994). Order 
Number DE94018371. Source: OSTI; NTIS; INIS; GPO Dep. 

The positron lifetimes of two organic superconductors, «- 
(ET)2Cu(NCS)> and «-(ET)>Cu[N(CN)2]Br, are measured as a 
function of temperature across T,. A drop of positron lifetime below 
T-is observed. Positron-electron momentum densities are mea- 
sured by using 2D-ACAR to search for the Fermi surface in 
«-(ET)2Cu[N(CN)2]Br. Positron density distributions and positron- 
electron overlaps are calculated by using the orthogonalized linear 
combination atomic orbital (OLCAO) method to interprete the tem- 
perature dependence due to the local charge transfer which is 
inferred to relate to the superconducting transition. 2D-ACAR re- 
sults in «-(ET)2Cu[N(CN)2jBr are compared with theoretical band 
calculations based on a first-principles local density approximation. 
Importance of performing accurate band calculations for the inter- 
pretation of positron annihilation data is emphasized. 


33654 (ANL/CHM/PP-—75532) Anomalous variation of the 
normal state resistance of «-(BEDT-TTF),CuN(CN)oBr with 
temperature and hydrostatic pressure. Small polaron. Thorn, 
R.J. Argonne National Lab., IL (United States). 4 Feb 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE95001130. Source: 
OSTI; NTIS; GPO Dep. 

Several radical organic cation conductors have resistances, 
R(T)’s which attain maxima as functions of temperature. In some 
cases, x-(BEDT-TTF)2CuN(CN)2Br for instance [Sushko et al., J. 
Phys. |. France, 1 (1991) 1375], the maxima are suppressed by 
hydrostatic pressure, and with sufficient pressure R(T) becomes 
classified as metallic in the sense that dR/dT > 0. These variations 
with temperature and pressure can be understood quantitatively in 
terms of two equivalent models: (a) one in which the electronic 
density of states g(e) is constant except that it is zero for Es<e<Eg 
and (b) the small polaron. The effect of pressure in this case is es- 
sentially to oxidize some cation or anion. 


33655 (ANL/ET/CP-82224) Role of internal stresses in frac- 
ture behavior of engineering composites. Singh, J.P.; Singh, D.; 





Kupperman, D.S.; Majumdar, S. Argonne National Lab., IL (United 
States). May 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9410184—3: The Metallurgical Society (TMS) conference on high 
performance composites, Rosemont, IL (United States), 10-15 Oct 
1994). Order Number DE95001106. Source: OSTI; NTIS; GPO 
Dep. 

Microstructure and fracture behavior of SiC(f)/SigN4 matrix com- 
posites, and of Ag-particulate/YBa.Cu,O0,[YBCO] superconductor 
matrix composites, together with internal residual strains in com- 
posite constituents, have been evaluated as a function of 
reinforcing-fiber, particulate content, and processing variables. 
Residual strains were measured by neutron diffraction with the 
Intense Pulsed Neutron Source and Powder Diffractometer at Ar- 
gonne National Laboratory. Internal radial strains on SiC fibers in 
SiC(f)/SigN4 composites decreased from 0.0015 at 8.4 vol.% fibers 
to 0.0010 at 23.3 vol.% fibers. This decrease in radial strain with 
increasing fiber volume fraction is expected to reduce frictional and 
hence interfacial sliding stresses between SiC fibers and SigN, 
matrix; this is in agreement with interfacial shear strengths mea- 
sured by the fiber pushout technique. Similar relationships between 
residual strain and interfacial shear strength was observed for 
composites hot isostatically pressed (HIPed). For YBCO-AG com- 
posites, tensile strain in the Ag phase was as high as 0.085%, 
whereas compressive strain in the YBCO phase reached 0.09%. 
The presence of compressive strain (stress) improved the strength 
of YBCO from 200 to 223 MPa. Implications of the effects of resid- 
ual stresses on interfacial characteristics and resulting composite 
mechanical properties and fracture behavior will be discussed. 
33656 


(ANVET/CP-83963) Elastic anisotropy in hot- 


pressed Si,N, composites: Role of in situ 6-SizN, grains and 
added 6-Si,N, whiskers. Manghnani, M.H. (Univ. of Hawaii, Hon- 
olulu, HI (United States). Mineral Physics Group); Fisher, E.S.; Li, 
F.Y.; Wang, RuJ.; Singh, J.P.; Routbort, J.L. Argonne National 
Lab., IL (United States). Energy Technology Div. Jun 1994. 14p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940416-25: 96. annual meet- 
ing of the American Ceramic Society, Indianapolis, IN (United 
States), 24-28 Apr 1994). Order Number DE94018387. Source: 
OSTI; NTIS; GPO Dep. 

The elastic anisotropy in hot-pressed samples of 6-SizN, mono- 
lithic polycrystalline composites and in composite with 5 to 35% 
B-SigN4 whiskers have been investigated at room temperature by 
high precision acoustic interferometry. All of the samples, including 
the monolithic SigN4, show anisotropy characterized as transverse 
isotropic about the hot-pressing (HP) direction and are described 
using the five elastic stiffness moduli for hexagonal symmetry. The 
principal anisotropy is revealed in the shear modulus difference, 
(Ceg — Ca4)/Ca4, which increases from 7% in the monolithic sam- 
ple to 15% in samples with 10% or more whiskers. All the stiffness 
moduli except for C4, increase with the addition of whiskers, 
Young’s modulus in the HP direction is 5% smaller than in the HP 
plane in all samples. The whiskers enhance the shear anisotropy 
produced by the in situ elongated 6-grains. 


33657 (ANL/MSD/CP-—84144) Low temperature tensile and 
fracture mechanical strength in mode | and mode I! of fiber re- 
inforced plastics following various irradiation conditions. 
Humer, K. (Atoministut der Oesterreichischen Universitaeten, Wien 
(Austria)); Weber, H.W.; Tschegg, E.K.; Egusa, S.; Birtcher, R.C.; 
Gerstenberg, H.; Goshchitskii, B.N. Argonne National Lab., IL 
(United States). Aug 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940843-8: 18. European symposium on fusion technology, 
Karlsruhe (Germany), 22-26 Aug 1994). Order Number 
DE94019269. Source: OSTI; NTIS; GPO Dep. 

The influence of radiation damage on the mechanical properties 
of fiber reinforced plastics (FRPs), which are considered as candi- 
date materials for the insulation of superconducting magnets for 
nuclear fusion reactors, has been investigated. In order to cover 
the material spectrum produced at present, different types of FRPs 
(epoxies, polyimides and bismaleimides as resins; two- and three- 
dimensional E-, S- or T-glass fabrics as reinforcements) have been 
included in the test program. 
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33658 (ANL/MSD/PP-77977) Extended-range order in 
glasses. Ellison, A.G.J. (Argonne National Lab., IL (United States)); 
Price, D.L.; Saboungi, M.L.; Hu, R.Z.; Egami, T.; Howells, W.S. Ar- 
gonne National Lab., IL (United States). Materials Science Div. 
Nov 1992. 12p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Grant DMR-90-01704. 
Order Number DE95001063. Source: OSTI; NTIS; GPO Dep. 

The origin of intermediate-range order (IRO) in glasses remains 
one of the outstanding problems in condensed matter physics since 
indirect early evidence for its manifestation was seen in the Raman 
spectra of some glasses. The most general and persistent evidence 
of IRO, however, is the first sharp diffraction peak (FSDP), the fea- 
ture observed at low wave-vector in the average structure factor 
S(Q) of many systems, including oxide, silicate and chalcogenide 
glasses and complex liquids. The FSDP is characterized by the 
fact that product of its wave vector Q; and the nearest-neighbor 
distance r, lies in the range 2.2—-2.8, implying correlation lengths of 
the order of 2.5 r;. The origin of the FSDP is controversial: it has 
been variously attributed to the presence of layer-like structures in 
the glass, to random packing of appropriate structural motifs, and 
to chemical ordering of voids and cations. Regardless of its origins, 
the FSDP clearly represents correlation lengths greater than those 
associated with the nominal building blocks of oxide and chalco- 
genide glasses. In this Letter, the authors report unambiguous 
evidence of structure extending well beyond the correlation length 
typical of the FSDP, based on recent neutron and anomalous x-ray 
scattering experiments on rubidium germanae glasses. They show 
that this structure is related to chemical ordering of the metal 
atoms and associated topological ordering of the oxygens. 


33659 (CONF-921101-143) Raman spectroscopy of C- 
irradiated graphite. Hembree, D.M. Jr.; Pedraza, D-F.; 
Romanoski, G.R.; Withrow, S.P.; Annis, B.K. Oak Ridge National 
Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
16. Materials Research Society (MRS) fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE94018705. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Highly oriented pyrolytic graphite samples were irradiated with 
C* ions at 35 keV in a direction normal to the basal plane and sub- 
sequently annealed up to 1373 K. Substantial surface topography 
changes were observed at fluences of 5 x 1018 ions/m* and 
higher using scanning electron and atomic force microscopies. In- 
tricate networks of surface cracks and ridges developed after high 
dose implantation. A systematic study of the irradiation effects was 
conducted using Raman spectroscopy. Microstructural changes in 
irradiated regions were first detected at a dose of 1 x 10” ions/ 
m? through the appearance of the Raman D-line at ~1360 cm-". 
The intensity of this line increases while that of the Raman G-line 
at 1580 cm—' decreases as the irradiation dose is increased or the 
irradiation temperature is decreased. After irradiation at 280K to a 
fluence of 5 x 10'® ions/m? or higher the first order spectrum ex- 
hibits one single line at a wavelength intermediate between the D- 
and G-lines. Damage recovery upon thermal annealing depends 
not only on the initial damage state but also on the annealing tem- 
perature sequence. Samples irradiated to a damage level where 
two distinct Raman peaks are no longer resolvable exhibited upon 
direct annealing at a high temperature two distinct Raman lines. By 
contrast, pre-annealing these highly irradiated specimens at lower 
temperatures produced less pronounced changes in the Raman 
spectra. Pre-annealing appears to stabilize damage structures that 
are more resistant to high-temperature annealing than those in- 
duced by irradiation. 


33660 (CONF-930405-57) Defects and diffusion in Si* im- 
planted GaAs. Jones, K.S. (Univ. of Florida, Gainesville, FL 
(United States). Dept. of Materials Science and Engineering); 
Robinson, H.G.; Haynes, T.E.; Deal, M.D.; Lee, C.C.; Allen, E.L. 
Oak Ridge National Lab., TN (United States). May 1993. 9p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. From Spring meeting of the Materials 
Research Society; San Francisco, CA (United States); 12-16 Apr 
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1993. Order Number DE94018711. Source: 
GPO Dep. 

The effect of extended defects on the diffusion of ion implanted 
species is an area of concern in the development of process simu- 
lators for GaAs. This study explores the effect of type 1 extended 
defects including voids and dislocation loops on the diffusion of Si 
implanted into GaAs. <100> Semi-insulating GaAs wafers were 
implanted with 1 x 10'4/cm? Si* at implant temperatures between 
—51 C and 80 C and at energies ranging from 20 keV to 200 keV. 
SIMS results show that the diffusivity of Si decreases with both in- 
creasing implant temperature and increasing implant energy. At the 
same time extrinsic dislocation loop concentrations also increased. 
For the implant conditions studied, no voids were observed. The 
diffusion results can only be reconciled with the TEM results if the 
dislocation loops are behaving in a reactive rather than proactive 
manner. In other words, the changes in vacancy concentration that 
are affecting the diffusivity are also affecting the loop concentra- 
““n. This model is supported by evidence that Si diffusivity is 
enhanced over the same time interval the dislocation loops are dis- 
solving which is consistent with the loops having a reactive role. It 
remains unclear whether the existence of loops significantly affects 
the total concentration of vacancies and thus diffusion by acting as 
a competing sink. 


OSTI; NTIS; INIS; 


33661 (CONF-930419-6) Microfriction studies of model 
self-lubricating surfaces. Blau, P.J. (Oak Ridge National Lab., TN 
(United States). Metals and Ceramics Div.); Yust, C.S. Oak Ridge 
National Lab., TN (United States). 6 May 1993. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From international conference on metallurgical 


coatings and thin films; San Diego, CA (United States); 19-23 Apr 
1993. Order Number DE94018665. Source: OSTI; NTIS; GPO Dep. 

Self-lubricating composites consist of at least one structural (ma- 
trix) phase and at least one phase to provide lubrication. Modeling 
the behavior of such composites involves ascertaining the frictional 
contributions of each constituent phase under varying conditions of 
lubricating films coverage. The ORNL friction microprobe (FMP), a 


specialized microcontact tribometer, was used to investigate the 
frictional behavior of both matrix and lubricant phases to support 
the development of self-lubricating, surfaces. Polished CVD-silicon 
carbide deposits and silicon wafers were used as substrates. The 
wafers were intended to simulate the thin silica films present on 
SiC surfaces at elevated temperature. Molybdenum disulfide, in 
both sputtered and burnished forms, was used as the model lubri- 
cant. The effects of CVD-SiC substrate surface roughness and 
method of lubricant film deposition on the substrate were studied 
for single passes of a spherical silicon nitride slider (NBD 200 ma- 
terial). In contrast to the smooth sliding exhibit by burnished, films, 
sputtered MoS. surfaces exhibited marked stick-slip behavior, indi- 
cating that the frictional behavior of solid lubricating coatings can 


be quite erratic on a microscale, especially when asperity contacts 
are elastically compliant. 


33662 (CONF-9308122-20) Gated ICCD photography of the 
KrF-laser ablation of graphite into background gases. Geohe- 
gan, D.B.; Puretzky, A.A.; Hettich, R.L.; Zheng, X.Y.; Haufler, R.E.; 
Compton, R.N. Oak Ridge National Lab., TN (United States). Jul 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO05-840R21400. From International Union of Ma- 
terials Research Societies on advanced materials; Tokyo (Japan); 
31 Aug - 4 sep 1993. Order Number DE94017882. Source: OSTI; 
NTIS; GPO Dep. 

The interaction of a laser-generated ablation plume with a back- 
ground gas is of current interest for several materials-fabrication 
applications. During pulsed laser deposition (PLD) of thin films by 
laser ablation, for example, an ambient back ground gas (pressure 
usually < 300 mTorr) is often employed. The dynamics of the KrF- 
laser ablation (® = 20 J cm—) of graphite into 300 Torr of He, Ne, 
Ar, and Xe has been studied by fast imaging of the visible plasma 
emission using a gated intensified CCD array (ICCD) camera sys- 
tem. In each case, the soot which was redeposited on the graphite 
rod following ablation was highly fullerene deficient compared to 
the material collected on a sample disk 1.5 cm from the rod, as de- 
termined by laser desorption Fourier Transform Mass Spectrometry 
(FTMS). The ICCD photographic investigations of the plasma 
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plume propagation in the different gases reveal three common 
phases to the expansions: (1) forward motion, deceleration and 
stopping of the leading edge of the plume, (2) an apparent re- 
flected shock within the piume which propagates backward and 
partially reflects from the rod surface, leaving “redeposited” mate- 
rial, (3) a secondary forward propagation and coalescence of the 
material reflected from the rod surface, resulting in continued ex- 
pansion and dissipation of the plasma and the appearance of 
glowing ultrafine particles. Detailed sequencing of the plasma ex- 
pansion into argon is presented here which shows at least two sets 
of reflected shocks. The possible explanation of the observed dif- 
ference in fullerene content is discussed on the basis of different 
plasma phases resulting in soot deposition on the rod and disk. 


33663 (CONF-9309259-6) Amorphization of sapphire dur- 
ing ion beam mixing. Joslin, D.L. (Univ. of Tennessee, Knoxville, 
TN (United States). Department of Materials Science and Engi- 
neering); McHargue, C.J.; White, C.W.; Evans, N.D. Oak Ridge 
National Lab., TN (United States); Oak Ridge Associated Universi- 
ties, Inc., TN (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; AC05-760R00033. From Nuclear instruments and methods in 
physics research on radiation effects in insulators; Nagoya (Japan); 
5-10 Sep 1993. Order Number DE94018713. Source: OSTI; NTIS; 
GPO Dep. 

Earlier studies indicated that implantation of zirconium into sap- 
phire at room temperature produced an amorphous layer at a 
critical composition of approximately 6.5% (cation). Further insight 
into the amorphization of sapphire has been provided by ion beam 
mixing studies. Bi-layer couples of ~80 nm thick polycrystalline 
ZrOz films deposited on the (0001) face of a-AlpOz single crystals 
were irradiated to 4 x 10'® ions/cm? with Kr (475 keV, 20°C), or 
Cr (340 keV, 20°C or ~900°C). Transmission electron microscopy 
showed the unirradiated couples to have sharp, planar interfaces 
between the films and substrates. Recoil mixing by both ion 
species gave Zr concentrations greater than 10% (cation) to depths 
of 10-20 nm. An amorphous layer containing Zr was present at the 
interface for samples irradiated at room temperature. The sample 
mixed at the elevated temperature contained a sharp interface sim- 
ilar to the as-deposited sample. The present results suggest that 
both irradiation-produced damage (defects) and certain chemical 
species are required to amorphize sapphire. 


33664 (CONF-931108-107) Enhanced ionic conduction at 
the film/substrate interface in Lil thin films grown on sap- 
phire(0001). Lubben, D.; Modine, F.A. Oak Ridge National Lab., 
TN (United States). Dec 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 29 Nov - 3 dec 1993. Order Number DE94017884. 
Source: OSTI; NTIS; GPO Dep. 

The ionic conductivity of Lil thin films grown on sapphire(0001) 
substrates has been studied in-situ during deposition as a function 
of film thickness and deposition conditions. Lil films were produced 
at room temperature by sublimation in an_ ultra-high-vacuum 
system. The conductivity of the Lil parallel to the film/substrate in- 
terface was determined from frequency-dependent impedance 
measurements as a function of film thickness using Au interdigital 
electrodes deposited on the sapphire surface. The measurements 
show a conduction of ~5 times the bulk value at the interface 
which gradually decreases as the film thickness is increased be- 
yond 100 nm. This interfacial enhancement is not stable but 
anneals out with a characteristic log of time dependence. Fully an- 
nealed films have an activation energy for conduction (oT) of 
~0.47+.03 eV, consistent with bulk measurements. The observed 
annealing behavior can be fit with a model based on dislocation 
motion which implies that the increase in conduction near the inter- 
face is not due to the formation of a space-charge layer as 
previously reported but to defects generated during the growth pro- 
cess. This explanation is consistent with the behavior exhibited by 
CaFz films grown under similar conditions. 


33665 (CONF-931108-110) Raman spectra of MOCVD- 
grown ferroelectric PbTiO; thin films. Feng, Z.C. (National Univ. 
of Singapore (Singapore). Dept. of Physics); Kwak, B.S.; Erbil, A.; 
Boatner, L.A. Oak Ridge National Lab., TN (United States). [1993]. 





13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 29 Nov - 3 dec 
1993. Order Number DE94018964. Source: OSTI; NTIS; GPO Dep. 

Lead titanate (PbTiIO3;) has been grown on a variety of sub- 
strates by using the metalorganic chemical vapor deposition 
(MOCVD) technique. The substrates employed included Si, GaAs, 
MgO, fused-quartz, sapphire, and KTaO3;. Raman spectra from 
these heterostructures are presented. All of the films exhibited the 
strong, marrow spectral features characteristic of PbTiO, 
perovskite-oxide crystals and indicative of high crystalline quality. 
The temperature behavior of the Raman modes, including the so- 
called “soft-mode,” was studied. A “difference-Raman” technique 
was used to distinguish the contributions of the PbTiO; film and 
the KTaO single-crystal substrate. 


33666 (CONF-931121-39) Dynamic measurement of the 
hoop modulus of a composite cylinder. Andriulli, J.B. Oak Ridge 
National Lab., TN (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Annual winter meeting of the American Society 
of Mechanical Engineers; New Orleans, LA (United States); 28 Nov 
- 3 dec 1993. Order Number DE94018958. Source: OSTI; NTIS; 
GPO Dep. 

Hoop modulus of a composite cylinder is measured by the 
impact-hammer modal-test method of a ring-segment specimen 
suspended in the near free-free boundary condition. The ring seg- 
ment is cut from one end of the composite cylinder forming a 
curved bar with curvature equal to the radius of the cylinder. Free- 
free axial resonances are imposed by striking one end of the 
curved bar with a hammer. Axial response is measured by a minia- 
ture accelerometer on either end of the bar. The axial modulus of 
the curved bar is determined from the bar material density and the 
axial resonances in a manner similar to that used to determine 
modulus from axial resonances of a straight bar. An algorithm is 
used to correct for the frequency shift of the axial modes due to 
the bar curvature. The use of higher-axial modes minimizes bar 
curvature effects on frequency and improves accuracy. The hoop 
modulus of the composite cylinder is assumed to be the same as 
that determined from the axial modulus of the curved bar (ring 
segment). The measurement method has been confirmed by con- 
ducting the procedure on straight and curved aluminum bars and 
ring segments of two different lengths and three different curva- 
tures. The method has been successfully demonstrated with 
aluminum and composite ring segments having circumferential arc 
lengths ranging from 60° to 305°. Both measured and computed 
results are compared and shown to be in good agreement. 


33667 (CONF-931197-3) Growth of multilayered epitaxial 
films by pulsed excimer laser ablation. Lowndes, D.H. Oak 
Ridge National Lab., TN (United States). Jun 1993. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Institute of Electrical and Electronics En- 
gineers/Lasers and Electro-Optics Society (IEEE/LEOS) annual 
meeting; San Jose, CA (United States); 15-19 Nov 1993. Order 
Number DE94018696. Source: OSTI; NTIS; GPO Dep. 

The characteristics of pulsed laser ablation for epitaxial film 
growth are reviewed. New developments in the growth of het- 
eroepitaxial multilayers, stabilization of metastable phases, and 


growth of semiconductor alloys with continuously variable composi- 
tion, are described. 


33668 


(CONF-9311131—4) The thermal conductivity of car- 
bon coated silicon carbide fibers embedded in a silicon 
carbide matrix. Beecher, S.C.; Dinwiddie, R.B.; Lowden, R.A. Oak 
Ridge National Lab., TN (United States). [1993]. 12p. Sponsored 


by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 22. international thermal conductivity con- 
ference; Tempe, AZ (United States); 7-10 Nov 1993. Order Number 
DE94017758. Source: OSTI; NTIS; GPO Dep. 

The room temperature thermal conductivity has been measured 
for a series of composite materials composed of carbon coated sili- 
con carbide (SiC) fibers embedded in a SiC matrix. The composite 
samples consisted of 0/30° bi-directional plain weave Nicalon 
fibers coated with varying thicknesses of pyrolitic carbon and infil- 
trated with SiC by the forced flow chemical vapor infiltration 
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process to form the matrix. The fiber volume fraction was held con- 
stant at 0.423 + 0.012 and the from 0.03 um to 0.983 um, with the 
fibers of one sample left uncoated. Results transverse to fiber 
direction show significant differences with the introduction and sub- 
sequent increase in the carbon coating thickness. The thermal 
conductivity decreased for all the coated samples compared to the 


uncoated sample coating thickness compared to the sample with 
the thinnest carbon coating. 


33669 (CONF-9311131-5) The thermal conductivity of sili- 
con nitride with molybdenum disilicide additions. Beecher, 
S.C.; Dinwiddie, R.B.; Abeel, A.M.; Lowden, R.A. Oak Ridge 
National Lab., TN (United States). [1993]. 10p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 22. international thermal conductivity con- 
ference; Tempe, AZ (United States); 7-10 Nov 1993. Order Number 
DE94017757. Source: OSTI; NTIS; GPO Dep. 

Room-temperature thermal conductivity has been measured for a 
series of silicon nitride (Siz,N,) matrix composites with molybdenum 
disilicide (MoSiz) additions of 2, 5 10, 25 and 50 wt. %. Included in 
these measurements were a pure MoSiz sample and a SizN, sam- 
ple containing only sintering aids. Aluminum oxide (Al,O3) and 
yttrium oxide (Y203) were added as the sintering aids, at approxi- 
mately 6 and 2 respectively. When the amount of MoSiz was 
increased to greater than 10 wt. %, the amount of the sintering 
aids necessary to densify the composite was decreased. No 
sintering aids were added to the pure MoSiz sample. Thermal con- 
ductivities of the SisN4 sample without MoSi2 and the pure MoSi. 
sample wee 36 W/m.K and 52 W/m.K respectively, which agree 
very well with the literature values for similar materials. No statisti- 
cally significant changes were observed in the thermal conductivity 
for those samples containing up to 10 wt. % MoSip. However, be- 
tween 10 and 25 wt. % MoSi. there was a dramatic decrease in 
the thermal conductivity from 37 to 20.9 W/m.K. The thermal con- 
ductivity then increased steadily with further additions of MoSio up 
to 52 W/m.K for the pure MoSiz specimen. 


33670 (CONF-940135-7) The effect of fiber coating thick- 
ness on the interfacial properties of a continuous fiber 
ceramic matrix composite. Lara-Curzio, E.; Ferber, M.K.; Low- 
den, R.A. Oak Ridge National Lab., TN (United States). [1994]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 18. annual conference on com- 
posites and advanced ceramics; Cocoa Beach, FL (United States); 
9-14 Jan 1994. Order Number DE94017886. Source: OSTI; NTIS; 
GPO Dep. 

The interfacial properties (coefficient of friction, residual clamping 
stress, residual axial stress, and debond stress) of a continuous 
fiber ceramic composite were determined by means of single-fiber 
push-out tests. The composite consisted of Nicalon™ fibers, that 
had been coated prior to matrix infiltration with carbon layers rang- 
ing in thickness from 0.03 to 1.2 wm, and a SiC matrix. It was 
found that the effective interfacial frictional stress decreased as the 
thickness of the carbon layer increased, from 24.6 + 9.9 MPa for a 
thickness of 0.03 Jim to 5.8 + 1.4 MPa for a thickness of 1.25 um. 
It was also found that both the coefficient of friction and the resid- 
ual clamping stress decreased as the thickness of the carbon layer 
increased. These results are explained in terms of the state of 
residual stresses in this composite and the role of the fiber surface 
topography during fiber sliding. 


33671 (CONF-940416-30) Fabrication of ceramic compos- 
ites: Forced CVI. Besmann, T.M.; McLaughin, J.C.; Lin, Hua-Tay. 
Oak Ridge National Lab., TN (United States). [1994]. 15p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 96. annual meeting of the American Ceramic 
Society; Indianapolis, IN (United States); 24-28 Apr 1994. Order 
Number DE95001076. Source: OSTI; NTIS; GPO Dep. 

Forced chemical vapor infiltration (CVI) is being developed as an 
efficient means for producing thick-wall ceramic matrix compo- 
nents. Recent efforts focussed on process scale-up, modeling and 
the properties of the resultant material. Disks 24.6 cm in diameter 
and 1.27 cm thick have been produced. Composites of Nicalon™ 
fibers and SiC matrix have exhibited 480 MPa strength in flexure. 


ERA Vol. 19, No. 12 275 





36 MATERIALS 
3606 Other Materials 


33672 (CONF-9404137-6) Measurement of the thermal 
properties of electrically conducting fluids using coated tran- 
sient hot wires. Perkins, R.A. (National Inst. of Standards and 
Technology, Boulder, CO (United States). Thermophysics Div.). Na- 
tional Inst. of Standards and Technology, Boulder, CO (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-89ER13992. From 12. sympo- 
sium on energy engineering sciences; Argonne, IL (United States); 
27-29 Apr 1994. Order Number DE94017816. Source: OSTI; NTIS; 
GPO Dep. 

Measurements of fluid thermal properties using the transient hot- 
wire technique are described. When bare hot wires are used in 
electrically conducting fluids there are additional measurement un- 
certainties due to the formation of electric double layers on the 
surfaces of the wires and the cell wall. If the electrical conductivity 
of the fluid is large enough there is also significant power genera- 
tion in the fluid. These measurement uncertainties can be 
eliminated by electrically insulating the hot wires with a thin film. 
The use of tantalum hot wires with an anodized layer of tantalum 
pentoxide is demonstrated with measurements on nonpolar argon 
and polar 1,1,1,2 tetrafluorethane (R134a). Although coated tanta- 
lum hot wires have been used previously in a transient mode to 
measure the thermal conductivity of liquids, this work is the first 
demonstration of the use of coated wires to measure thermal con- 
ductivity in the liquid, vapor, and supercritical gas phases. 


33673 (CONF-940529-25) Production and characterization 
of metallofullerene superatoms. Ying, Z.C.; Hettich, R.L.; Puret- 
zky, A.A.; Haufler, R.E.; Compton, R.N. Oak Ridge National Lab., 
TN (United States). [1994]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 
185. Electrochemical Society meeting; San Francisco, CA (United 
States); 22-27 May 1994. Order Number DE94017862. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Lanthanum metallofullerenes, with the La atoms presumably 
located inside the carbon cages, were produced using the laser va- 
porization method with optimum parameters, and concentrated 
using vacuum sublimation. The obtained material was analyzed us- 
ing Fourier transform mass spectrometry. The electron affinities of 
LaC,, (n = 60, 70 — 84) were determined, using the charge-transfer 
bracketing technique, to be in a range between 2.7 + 0.2 and 3.3 
+ 0.3 eV. The ionization potentials of these metallofullerenes were 
measured to be less than 6.2 eV. 


33674 (CONF-940723-29) Lead-indium phosphate glasses 
for optical applications. Sales, B.C.; Boatner, L.A.; Allison, S.W. 
Oak Ridge National Lab., TN (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Annual meeting of the Society of Photo- 
Optical Instrumentation Engineers; San Diego, CA (United States); 
24-29 Jul 1994. Order Number DE94019333. Source: OSTI; NTIS; 
GPO Dep. 

A new glass system based on a range of lead-indium phosphate 
compositions has been developed. These glasses have a relatively 
high index of refraction (1.8-1.9) in the visible region and exhibit 
moderate dispersion (typical Abbe number of 32). The ultraviolet 
absorption edge occurs near 300 nm and the glasses strongly ab- 
sorb in the infrared at wavelengths greater than 2,800 nm. The 
glasses can be prepared at relatively low temperatures (900—1,000 
C) and are easily poured at temperatures near 800 C due to their 
low melt viscosities. Lead-indium phosphate glasses exhibit good 
chemical durability and resistance to both weathering and intense 
gamma-irradiation. These materials have a glass transition temper- 
ature of 430 C, and thermal expansion coefficients in the range of 
11 to 12 x 10-®/C. The structure of these glasses consists of a 
distribution of chains of PO, tetrahedra held together by bonding 
between the non-bridging oxygen of the tetrahedra and the metal 
cations. The polyphosphate chain distribution was determined us- 
ing the technique of high-performance liquid chromatography. The 
high index of refraction of lead-indium phosphate glasses makes 
them attractive for several applications such as high-numerical- 
aperture optical fibers and specialty lenses. Optical fibers up to 60 
m in length have been drawn, and several simple lenses have 
been designed, ground, and polished. Preliminary results on the 
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ability to directly case optical components of lead-indium phos- 
phate glass are also discussed as well as the suitability of these 
glasses as a host medium for rare-earth ion lasers and amplifiers. 


33675 (CONF-940748-88) 21PF overpacks: Phenolic-foam 
induced corrosion. Kovac, F.M. Oak Ridge National Lab., TN 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Insti- 
tute of Nuclear Materials Management annual meeting; Naples, FL 
(United States); 17-20 Jul 1994. Order Number DE94018051. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The 21PF overpack was developed in the 1960s and approved 
for use in the 1970s by the US Department of Transportation 
(DOT). This package, used for the transport of uranium hexafluo- 
ride enriched >1%, has had a history of severe metal corrosion, 
water ingress, and subsequent leakage. Problems associated with 
corrosion and water leaking from 21PF overpacks caused the DOT 
to seek public comments and to undertake rulemaking action. As a 
result, the DOT required modifications and refurbishment of exist- 
ing overpacks, and specification changes for the fabrication of new 
21PF overpacks. Recent studies conducted by the roofing industry 
indicate that phenolic foam has caused severe corrosion in metal 
roofing structures, and its use is being curtailed. These findings 
need to be explored in order to determine if phenolic foam in 21PF 
overpacks causes corrosion and compromises the package in- 
tegrity. Metallic corrosion induced by phenolic foam may affect the 
continued use of the 21PF overpack because damage to the struc- 
tural integrity of the metal parts of the packaging will affect its 
ability to meet design specifications. 


33676 (CONF-9409105—4) A syncopated leap-frog algo- 
rithm for orbit consistent plasma simulation of materials 
processing reactors. Cobb, J.W.; Leboeuf, J.N. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 15. international conference on the numerical simulation of 
plasmas; Valley Forge, PA (United States); 7-9 Sep 1994. Order 
Number DE95000954. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present a particle algorithm to extend simulation ca- 
pabilities for plasma based materials processing reactors. The orbit 
integrator uses a syncopated leap-frog algorithm in cylindrical coor- 
dinates, which maintains second order accuracy, and minimizes 
computational complexity. Plasma source terms are accumulated 
orbit consistently directly in the frequency and azimuthal mode do- 
mains. Finally they discuss the numerical analysis of this algorithm. 
Orbit consistency greatly reduces the computational cost for a 
given level of precision. The computational cost is independent of 
the degree of time scale separation. 


33677 (CONF-941059-1) Approaches to the design of 
structural ceramics incorporating whiskers and particulate 
phases. Becher, P.F. (Oak Ridge National Lab., TN (United 
States). Metals and Ceramics Div.); Lin, H.T.; Hsueh, C.H.; Alexan- 
der, K.B.; Warwick, W.H.; Waters, S.B. Oak Ridge National Lab.., 
TN (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 3. 
conference on ceramic-ceramic composites; Mons (Belgium); 18-20 
Oct 1994. Order Number DE94018126. Source: OSTI; NTIS; GPO 
Dep. 

Advances in the technologically and commercially important ar- 
eas of energy production and conversion, transportation, chemical 
processing, manufacturing, electronics, and communications are 
predicted upon the development of materials with greatly improved 
performance. Many of these components will be exposed to tensile 
stresses, and possibly quite high temperatures, which will require 
that the materials be designed to (1) achieve greater fracture resis- 
tance, (2) resist deformation at elevated temperatures, and (3) 
achieve the main component function. Here, theoretical modeling 
and observations of crack propagation in ceramics and composites 
are combined to identify and characterize mechanisms that con- 
tribute to fracture resistance and strength. Materials processing 
studies can then be employed to (1) develop the microstructural 
features suggested by the models and (2) understand the mecha- 
nisms involved in the generation of such microstructures. In this 
paper, the authors address how these various aspects can be 





used to enhance the mechanical performance of zirconia tough- 
ened ceramics (specifically involving transformation toughening) 
and whisker-reinforced ceramics with comments on other compos- 
ites incorporating other discontinuous phases. 


33678 (CONF-9410184—1) Effect of fiber fabric orientation 
on the monotonic and fatigue behavior of a continuous fiber 
ceramic composite. Chawla, N. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Materials Science and Engineering); Liaw, 
P.K.; Lara-Curzio, E.; Lowden, R.A.; Ferber, M.K. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From The Metallurgical Society (TMS) conference on high perfor- 
mance composites; Rosemont, IL (United States); 10-15 Oct 1994. 
Order Number DE94018121. Source: OSTI; NTIS; GPO Dep. 

The monotonic fast fracture and fatigue behavior of a Nextel™ 
312 reinforced SiC matrix composite was investigated. Effect of 
fabric orientation with respect to the loading axis on the monotonic 
and fatigue behavior of the composite was examined. Two 
geometries were investigated: transverse, where fiber fabric is per- 
pendicular to loading direction; and edge-on where the fabric is 
parallel to the loading axis. The edge-on geometry showed higher 
flexure strengths than the transverse orientation. The different 
deformation mechanisms between the edge-on and transverse ori- 
entations were due to strong in-plane shearing of the fiber fabric 
and weak interlaminar shear of the plies, respectively. In cyclic fa- 
tigue, stress versus cycles (S-N) curves showed high fatigue 
endurance limits in both orientations, although the transverse orien- 
tation survived more cycles than the edge-on orientation at 
stresses slightly above the endurance limit. 


33679 (DOE/ER/13957-T1) Advanced diagnostics for 
plasma chemistry. Kruger, C.H. Stanford Univ., CA (United 
States). High Temperature Gasdynamics Lab. Mar 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-88ER13957. Order Number DE94018936. Source: 
OSTI; NTIS; GPO Dep. 

Since July 15, 1992, the High Temperature Gasdynamics Labo- 
ratory in the Department of Mechanical Engineering at Stanford 
University has been engaged in a four-year research program on 
Advanced Diagnostics for Plasma Chemistry. The goal of this pro- 
gram is to develop state-of-the-art laser-based diagnostics of 
molecular species in harsh chemical environments, particularly 
those encountered in plasma synthesis of new materials. Emphasis 
has been placed on exploiting a new nonlinear spectroscopy, 
degenerate four wave mixing, as well as linear laser induced fluo- 
rescence to accomplish these goals. The present submittal is a 
proposal for the continuation funding for the third year of this 
program, from July 15, 1994, until July 14, 1995. Section 2 sum- 
marizes the research accomplished during the first eighteen 
months of the program. Section 3 discusses the plans for continu- 
ing research activities. Publications and presentations to date 
resulting from this program are listed in Section 4. The proposed 
budget for the third year is given in Section 5. 


33680 


(DOE/ER/45114-6) Statistical mechanics of polymer 
systems: [Annual] progress report, [1989-1990]. Kovac, J. Ten- 
nessee Univ., Knoxville, TN (United States). Dept. of Chemistry. 15 
Feb 1990. 21p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG05-84ER45114. 
DE94017740. Source: OSTI; NTIS; GPO Dep. 

Dynamic Monte Carlo simulations were performed to obtain the 
dynamic scaling behavior of isolated, self-avoiding chains below 
the theta temperature. Simulations were conducted using both 
face-centered cubic and body-centered cubic lattice models, which 
use only one-bead elementary motions. Temperature effects were 
simulated by a nearest neighbor (square-well) interaction potential 
with a minimum energy «. The relaxation times of the normal 
modes and the scaling exponents obtained are consistent with the 
predictions of Brochard and DeGennes for gel mode formation. 
The scaling exponent relating relaxation times to mode number 
showed high correlation with coil density. Dynamic scaling results 
were model independent for a given value of ud where yp is the co- 
ordination number minus one and ¢ = — ckgT. 


Order Number 
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33681 (DOE/ER/45114-8) Statistical mechanics of polymer 
systems: Final. Kovac, J. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Chemistry. Jun 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-84ER45114. 
Order Number DE94017742. Source: OSTI; NTIS; GPO Dep. 
Work on computer simulation of polymer dynamics and the statis- 
tical mechanics of quenched systems carried out over seven years 
with the support of this grant is reviewed. The computer simulation 
work has focused on elucidation the roles of the excluded volume 
and the nearest-neighbor attractive interactions in the dynamics of 
polymers. To study quenched systems we have applied the formal- 
ism suggested long ago by Mazo to two model systems and found 
qualitative agreement with the properties of real glasses. 


33682 (DOE/ER/45477-2) Embedded microclusters in zeo- 
lites and cluster beam sputtering — simulation on paralie! 
computers: Progress report, September 1993-—September 
1994. Vashishta, P.; Kalia, R.K.; Greenwell, D.L. Louisiana State 
Univ., Baton Rouge, LA (United States). Sep 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-92ER45477. Order Number DE95000662. Source: OSTI; 
NTIS; GPO Dep. 

We have designed a time-space multiresolution approach for 
large-scale molecular-dynamics (MD) simulations involving long- 
range Coulomb forces and three-body interactions. This approach 
has been implemented on various parallel architectures including 
the 512-node Intel Touchstone Delta at Caltech and the 128- 
processor IBM SP1 at Argonne National Laboratory. Parallel MD 
simulations involving 1.12-million particles have been performed to 
investigate the pore interface growth and the roughness of fracture 
surfaces in porous silica. When the mass density is reduced to a 
critical value, pores grow catastrophically to cause fracture. The 
roughness exponent for internally fractured surfaces, a = 0.87 + 
0.02, supports experimental claims about the universality of a. A 
reliable interatomic potential has been developed for MD simula- 
tions Of SigN4. The nature of phonon densities-of-states due to 
low-energy floppy modes in crystalline and glassy states has been 
investigated. Floppy modes appear continuously in the glass as the 
connectivity of the system is reduced. In the crystal, they appear 
suddenly at 30% volume expansion. The density-of-states due to 
floppy modes varies linearly with energy, and the specific heat is 
significantly enhanced by these modes. Thermal conductivities of 
ceramic materials are calculated with a nonequilibrium MD method 
and the Kubo-Greenwood formula using a parallel eigensolver and 
the parallel MD approach. The calculations for amorphous silica 
agree well with experiments over a very wide range of tempera- 
tures above the plateau region. Currently, we are investigating 
thermal transport mechanisms in technologically important materi- 
als - porous glasses, nanophase ceramics, and Zeolites. 


33683 (DOE/PC/93225-3) High performance materials in 
coal conversion utilization: Technical progress report, April 1, 
1994—June 30, 1994. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. [1994]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-93PC93225. Order 
Number DE95000417. Source: OSTI; NTIS; GPO Dep. 

This is the third quarterly report concerning this three year grant 
on “High Performance Materials in Coal Conversion Utilization.” 
The grant is for a joint university/industry effort under the US De- 
partment of Energy (DOE) University Coal Research Program. The 
University of Tennessee Space Institute (UTSI) is the prime 
contractor and The University of Pennsylvania and Lanxide Corpo- 
ration are subcontractors. UTS! has completed one third of the 
planned laboratory exposure tests involving pulverized coal slag on 
the production of Lanxide DIMOS™ ceramic composite material. 
The upgrade of the MTS testing machine is underway and the 
strength testing (at temperature) of C-ring sections of the compos- 
ite will begin next quarter. 


33684 (ECN-C—93-087) Radiation damage in natural and 
synthetic halite. Progress report January 1992 - February 
1993. Garcia Celma, A. (ed.). Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Dec 1993. 100p. Contract 
CEC F11W-0235-E(TT). Order Number DE95703334. Source: 
OSTI; NTIS; INIS. 


ERA Vol. 19, No. 12 277 





36 MATERIALS 
3606 Other Materials 


This report complements the information presented in the report 
of December 1992 regarding the research performed at the ECN 
on radiation damage in salt. It consists of two parts. The first part 
regards the amount of stored energy which can be developed by 
gamma-irradiation on different types of halite and considers both 
the effect of low dose rates in developing radiation damage, and 
the possible saturation level of radiation damage in natural halite. 
The second part presents a model to simulate radiation damage 
development which incorporates some extensions in the Jain- 
Lidiard model. Due to malfunction of the Small Angle Neutron 
Scattering installation, neither the previously reported results nor 
the newly obtained can be trusted and therefore are not reported 
here. These results regard the shape, size and size distribution of 
radiation damage defects. (orig.) 


33685 (ECN-RX-93-002) The crystal structure of SrZrSi.07. 
Huntelaar, M.E. (Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands)); Cordfunke, E.H.P.; Viaanderen, P. van; ljdo, 
D.J.W. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Jan 1993. 16p. Order Number DE95707599. 
Source: OSTI; NTIS; INIS. 

Strontium zirconium disilicate, SrZrSi207, M,;=347.011, mono- 
clinic, P2,/c, T=295 K, a=7.7617(9), b=8.0713(10), c=10.0559(11) 
A, B=111.90(1) , V=584.51(7) A®, Z=4, D,=3.935(1) Mg.m-%, 
Dexp=3.928(22) Mg.m~* (T=294.85 K). Rietveld refinement using 
neutron powder diffraction data [A=2.5717(3) A, F(000)=252.45 fm, 
pR=0.11, 295 contributing reflections] resulted in Rwp=2.72%. The 
structure can be described by alternately stacking layers containing 
the ZrOg octahedra and layers formed by the Si2O7 groups, paral- 
lel to (001). Elongated cages are formed for Sr with distorted SrOg 
dodecahedrons. The Si207 groups are in a nearly eclipsed 
configuration. The title compound is isostructural with the high tem- 
perature form of NaFeP207. (orig.) 


33686 (ECN-RX—93-096) The effect of neutron irradiation 
on the trapping of tritium in carbon-based materials. Kwast, H. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Werle, H.; Glugla, M.; Wu, C.H.; Federici, G. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Nov 
1993. 18p. (CONF-930928-: 6. international conference on fusion 
reactor materials, Stresa (Italy), 27 Sep - 1 oct 1993). Order Num- 
ber DE95703275. Source: OSTI; NTIS; INIS. 

Carbon-based materials are considered for protection of plasma 
facing components in the next step fusion device. To investigate 
the effects of neutron damage on the tritium behaviour an experi- 
mental study on the tritium retention of various neutron irradiated 
graphites and carbon/carbon fibre composites was started. The ir- 
radiation dose of the specimens ranges from 10-° to 3.5 dpag 
and the irradiation temperature from 390 C to 1500 C. A compari- 
son of tritium retention in pre- and post-irradiated carbon-based 
materials as a function of the sample temperature is reported in 
this paper and the results are discussed. The first results indicate 
that the retention of tritium is higher in irradiated graphite than in 
unirradiated graphite and depends largely on the density and mi- 
crostructure. The retention is also influenced by the tritium-loading 
temperature. Graphite of type S 1611, irradiated at 400 C and 600 
C up to a damage of 0.1 dpa.g, retained about two times more tri- 
tium than the unirradiated material. (orig.) 


33687 (ECN-RX-93-102) Kinetic model calculations of 
coloid growth in NaCl. Soppe, W.J.; Prij, J. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Sep 1993. 17p. 
(CONF-9309259-: Nuclear instruments and methods in physics re- 
search on radiation effects in insulators, Nagoya (Japan), 5-10 Sep 
1993). Order Number DE95707601. Source: OSTI; NTIS; INIS. 
The formation of radiation damage in NaCl has generated inter- 
est because of the relevance of this damage to the disposal of 
radioactive waste in rock salt formations. In order to estimate the 
long-term behaviour of rock salt under irradiation, an accurate the- 
ory describing the major processes of radiation damage in NaCl is 
required. In 1977, Jain and Lidiard presented a rather simple 
model which, until now, has served as a means for long-term pre- 
dictions of near field radiation damage processes in rock salt 
repositories. Although the model of Jain and Lidiard describes 
many experimental results on colloid growth in NaCl rather well, it 
neglects the colloid nucleation stage and the effect of impurities on 
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colloid growth. The model presented in this paper is an extended 
version of the Jain-Lidiard model; its extensions comprise the effect 
of impurities and the colloid nucleation stage on the formation of 
radiation damage. The extended model has been tested against 
various experimental data obtained from the literature and ac- 
counts for several well known aspects of radiation damage in alkali 
halides which were not covered by the original Jain-Lidiard model. 
Using this extended model, we have calculated the amounts of 
NaCl that can be converted into metallic Na and molecular Cl. for 
various Dutch concepts for reprocessed high-level radioactive 
waste (HLW) repositories. The theory predicts that the concentra- 
tion of these defect aggregates in the rock salt, even very close to 
the HLW containers will be limited to a few mole %. (orig.) 


33688 (INIS-mf—14325) Preparation and characterisation of 
activated carbon. Badri bin Muhammad (Palm Oil Research Insti- 
tute of Malaysia, Bangi, Selangor (Malaysia)); Karen binti Badri; 
Mohd Zobir bin Hussein; Zulkarnain bin Zainal; W.M. Daud bin W 
Yunus; Ramli bin Ibrahim. No corporate text available. [1994]. 9p. 
(In Malay). (CONF-9112185—: National seminar on the assessment 
of IRPA research achievement in 5th Malaysian Plan: industrial 
sector, Kedah (Malaysia), 20-24 Dec 1991). Order Number 
DE95600171. Source: OSTI; NTIS (US Sales Only); INIS. 

Activated carbon was prepared from Agricultural wastes, such as 
coconut shell, Palm oil Shell and mangrove trunk by destructive 
distillation under vakuum. Chemical and Physical properties of the 
activated carbon were studied and some potentially useful applica- 
tion in the fields of chemistry was also carried out. 


33689 (JAERI-M-93-242) Molecular dynamics calculation 
of shear viscosity for molten salt. Okamoto, Yoshihiro (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Yokokawa, Mitsuo; Ogawa, Toru. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Dec 1993. 35p. (in 
Japanese). Order Number DE95703970. Source: OSTI; NTIS; INIS. 

A computer program of molecular dynamics simulation has been 
made to calculate shear viscosity of molten salt. Correlation func- 
tion for an off-diagonal component of stress tensor can be obtained 
as the results of calculation. Shear viscosity is calculated by inte- 
gration of the correlation function based on the Kubo-type formula. 
Shear viscosities for a molten KCl ranging in temperature from 
1047K to 1273K were calculated using the program. Calculation of 
10° steps (1 step corresponds to 5 x 10—'s) was performed for 
each temperature in the 216 ions system. The obtained results 
were in good agreement with the reported experimental values. 
The program has been vectorized to achieve a faster computation 
in supercomputer. It makes possible to calculate the viscosity using 
a large number of statistics amounting to several million MD steps. 
(author). 


33690 (Juel-2768) Reaction, growth and doping studies on 
the epitaxy of GaAs by inelastic electron scattering. Lohe, C. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Schicht- 
und lonentechnik; Technische Hochschule Aachen (Germany). May 
1993. 127p. (In German). Order Number DE95703556. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Surface 6-doping of Si in GaAs was studied with high-resolution 
EELS together with the surface reactions of TEGa and TDMAAs. 
Both metalorganics are adsorbated in a dissociative way. (WL) 


33691 (KFK-5265) Milling materials using CO, clusters. 
Henkes, P.R.W.; Krevet, B. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Mikrostrukturtechnik (IMT). Oct 1993. 
12p. (in German). Order Number DE95708476. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Sputter coefficient of accelerated CO, cluster ions hitting 
surfaces of various materials is investigated. For copper it varies 
proportional to the 2nd power of the energy between 155 and 260 
keV. The rate of erosion for different target materials varies by two 
orders of magnitude from tungsten to PMMA. Diamond is eroded 
fairly quickly, while aluminum is eroded less than corundum 
(Alz03). No simple correlation of the sputter coefficient on the bulk 
material properties is found. For copper the angular distribution of 
sputtered material is measured and found to be following roughly a 
cosine distribution. By using masks different microstructures have 





been produced in cobalt-samarium magnets, diamond and glass. 
(orig. 


33692 (LA-12841-MS) Global equation of state for a glassy 
material: Fused silica. Boettger, J.C. Los Alamos National Lab., 
NM (United States). Sep 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94018598. Source: OSTI; NTIS; GPO Dep. 

A new SESAME equation of state (EOS) for fused silica has 
been generated using the computer program GRIZZLY and will be 
added to the SESAME library as material number 7387. This new 
EOS provides better agreement with experimental data than was 
achieved by all previous SESAME EOSs for fused silica. Material 
number 7387 also constitutes the most realistic SESAME-type 
EOS generated for any glassy material thus far. 


33693 (LA-SUB—94-113) Response to granular media to dy- 
namic loading: Final report. Fourney, W.L. (Univ. of Maryland, 
College Park, MD (United States). Mechanical Engineering Dept.); 
Dick, R.D. Los Alamos National Lab., NM (United States). 15 
Oct 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94019173. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall objective of this project was to assist in the interpre- 
tation of measurements made of ground motion in the vicinity of a 
nuclear detonation. Examination of core samples taken from both P 
and N Tunnels indicate that the quality of the recovered samples 
varies greatly from very sound strong material to sand-like uncon- 
solidated material with virtually no strength. Computer studies of 
models which contained small layers of this unconsolidated mate- 
rial (or open joints) in an otherwise strong matrix have indicated 
that the effects of these discontinuities can be quite dramatic. It 
was the direct objective of this study to determine the effects that 
such inclusions would have on the transmission of stress and ve- 
locity pulses which result from the detonation of an explosive 
source. The immediate tasks of the current contract were to (1) de- 
termine - in a preliminary sense - the response of unconsolidated 
(sand like) material to large quasi-static compressive loads; (2) To 
investigate the response of some select geologic materials to inter- 
mediate strain rate loading; (3) To investigate from an experimental 
standpoint the response of weak layers of unconsolidated tuff to 
explosive loading; (4) To conduct numerical investigations of the 
response of weak layers of unconsolidated tuff to explosive load- 
ing; and (5) To review ground motion records from tests conducted 
in the Tunnel complex at the Nevada Test Site. Results obtained 
over the past funding period from investigations conducted for the 
above tasks will be reviewed in the sections that follow. 


33694 (LA-UR-94-2821) Characterization and performance 
of DLC films synthesized by plasma and ion beam techniques. 
Walter, K.C. (and others); Kung, H.; Levine, T. Los Alamos National 
Lab., NM (United States). [1994]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9409196-—1: 4. international conference on plasma surface 
engineering, Garmisch-Partenkirchen (Germany), 19-23 Sep 1994). 
Order Number DE94018287. Source: OSTI; NTIS; GPO Dep. 
Diamond-like carbon (DLC) films have been deposited on dissim- 
ilar substrates using three different deposition processes. Two 
well-studied methods, employing cathodic arcs and rf-plasma self- 
bias, have been used. These two processes differ in that cathodic 
arc processes use gas pressures less than 1 mtorr and deposit 
atomic ions with energies less than 100 eV, while rf-plasma self- 
bias processes use gas pressures greater than 1 mtorr and deposit 
molecular ions with energies greater than 100 eV. In addition, DLC 
films have been deposited using a new plasma-based, pulsed-bias 
process. The pulsed-bias process uses gas pressures greater than 
1 mtorr and deposits molecular ions with energies greater than 
1,000 eV. Both the self-bias and pulsed-bias processes utilized hy- 
drocarbon gases as the carbon source. Cathodic arc processes 
generally rely on the arc between two graphite electrodes as the 
carbon source. Deposited films from all three processes have been 
characterized using ion backscattering techniques, Elastic Recoil 
Spectrometry (ERS), Transmission Electron Microscopy (TEM) and 
Selected Area Diffraction (SAD). Films deposited using the ca- 
thodic arc process are virtually hydrogen free while the self-bias 
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and pulse-bias films contain up to 40% hydrogen. TEM results indi- 
cated the films are homogeneous and amorphous. The hardness, 
elastic modulus, coefficient of friction and wear rate of the films are 
also reported. 


33695 (LA-UR-94-2860) Modeling of nonlinear optic and 
ESR response of CDW MX materials. Saxena, A. (Los Alamos 
National Lab., NM (United States)); Gammel, J.T.; Bishop, A.R.; 
Shuai, Z.; Bredas, J.L.; Batistic, |.; Alouani, M. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9407117-2: International conference on science and tech- 
nology of synthetic metals, Seoul (Korea, Republic of), 24-29 Jul 
1994). Order Number DE94018301. Source: OSTI; NTIS; GPO 
Dep. 

We report results on the nonlinear optic and ESR response of 
the PtX MX chain materials calculated using a discrete, 3/4-filled, 
two-band, tight-binding Peierls-Hubbard model. We calculated elec- 
troabsorption (EA) spectra for the three PtX (X=Ci, Br, 1) 
charge-density-wave (CDW) materials and find good agreement 
with the experimental data. We also obtain EA spectra for localized 
defects in PtBr. In addition, the field orientation dependence of the 
electron spin resonance spectra associated with the spin carrying 
defects is calculated for PtX materials and compared with ESR 
data on photoinduced defects. 


33696 (LA-UR-94-2992) Kondo insulators. Fisk, Z. (National 
High Magnetic Field Lab., Tallahassee, FL (United States)); Sarrao, 
J.L.; Thompson, J.D. Los Alamos National Lab., NM (United 
States). [1994]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-94081 13— 
4: SCES ‘94, Amsterdam (Netherlands), Aug 1994). Order Number 
DE95001156. Source: OSTI; NTIS; INIS; GPO Dep. 

The Kondo insulating materials present a particularly simple limit- 
ing case of the strongly correlated electron lattice problem: one 
occupied f-state interacting with a single half-filled conduction 
band. Experiment shows that the solution to this problem has 
some remarkably simple aspects. Optical conductivity data display 
the strong coupling nature of this physics. 


33697 (LA-UR-94-3020) Tunable cw blue, green, orange 
and red upconversion fiber lasers at room temperature. Xie, 
Ping; Gosnell, T.R. Los Alamos National Lab., NM (United States). 
[1994]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-941062-1: Annual 
meeting of the Optical Society of America, Dallas, TX (United 
States), 2-7 Oct 1994). Order Number DE95000851. Source: 
OSTI; NTIS; GPO Dep. 

The authors report tunable cw laser actions at 491-493nm, 517- 
540nm, 605-622nm and 635-637nm in Pr+/Yb%+ doped ZBLAN 
optical fibers. A tunable Ti:AlbO3 laser was used as the pump 
source to simulate diode laser pumping. With 60 nW launched 
power, the excitation wavelength of the lasers was in the range of 
780nm to 880nm. 300mW Output power has been achieved at 
635nm with 760mW launched power at 860nm. With the pump 
wavelength at 860nm, the authors have also demonstrated stimu- 
lated emissions of 45mW at 615 nm with 430mW launched power, 
20mW at 520 and 4mW at 493nm with 200mW launched power. 


33698 (LA-UR-94-3178) MOCVD of gallium and caicium 
sulfides for improved phosphor processing. Peachey, N.M. 
(Los Alamos National Lab., NM (United States)); Samuels, J.A.; 
Espanoza, B.F.; Adams, C.D.; Smith, D.C.; Dye, R.C.; Tuenge, 
R.T.; Schaus, C.F.; King, C.N. Los Alamos National Lab., NM 
(United States). [1994]. 11p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941016—1: Materials week, Rosemont, IL (United States), 
3-7 Oct 1994). Order Number DE95000918. Source: OSTI; NTIS; 
GPO Dep. 

Recently, doped calcium thiogallate (CaGa2S,) phosphors have 
been investigated for use in electroluminescent flat panel displays. 
The current technique used for the deposition of thin film calcium 
thiogallate is sputtering. Unfortunately, this requires a high temper- 
ature annealing process to provide the desired crystallinity of the 
phosphor. Recent efforts have focused on the possible use of 
metal-organic chemical vapor deposition (MOCVD) to produce the 
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CaGa2S, layer. The use of MOCVD provides an attractive alterna- 
tive to sputtering since it does not require heating above the 
melting temperatures of the glass substrates used for the display 
panels. To accomplish this, the deposition of both GazS3 and CaS 
is investigated as these compounds are intermediate steps in the 
development of the phosphor deposition. Uniform, crystalline films 
of both GapS3 and CaS were deposited and the process shows 
promise for successful deposition of the CaGazS, phosphor. 


33699 (LBL-35201) Ultrafast nonlinear optical response of 
Fano resonances in gallium arsenide under high magnetic 
field. Siegner, U. (Univ. of California, Berkeley, CA (United States). 
Dept. of Physics); Mycek, M.A.; Chemla, D.S. Lawrence Berkeley 
Lab., CA (United States). May 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9405219-6: International quantum electronics conference, 
Anaheim, CA (United States), 8-13 May 1994). Order Number 
DE94018181. Source: OSTI; NTIS; GPO Dep. 

Fano interference results from the coupling between a discrete 
energy level and a continuum of states whose energies overlap. In 
the linear absorption spectrum, a Fano resonance manifests itself 
in an asymmetric lineshape with a minimum at the energy where 
the contributions of the discrete state and the continuum interfere 
destructively. Using femtosecond spectroscopy, the authors study 
for the first time, the dynamics of the coherent emission from Fano 
resonances and compare it to that from an isolated Lorentzian line. 
They find that despite the very narrow frequency lineshape, the 
coupling to the continuum induces an almost instantaneous nonlin- 
ear optical response. Experiments are carried out in bulk GaAs, 
where an applied magnetic field leads to the formation of discrete 
magneto-exciton states. The higher-order magneto-excitons ener- 
getically overlap with the 1-dimensional continua of states with k 
parallel to the field and Fano resonances are formed. The zero 
field absorption spectrum of the sample shows that the heavy hole 
(hh) and light hole (Ih) exciton resonances are split due to uniaxial 
strain. The typical Fano lineshape is clearly observed both for hh 
and Ih magneto-excitons at B = 10T. The temporal behavior of the 
polarization stimulated from Fano and Lorentzian resonances is 
studied by transient four-wave-mixing (FWM) experiments with co- 
circularly polarized 100-fs pulses. 


33700 (LBL-35207) Ultrafast magnetoexciton dynamics in 
GaAs. Mycek, M.A. (Univ. of California, Berkeley, CA (United 
States). Dept. of Physics); Siegner, U.; Chemla, D.S. Lawrence 
Berkeley Lab., CA (United States). May 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9405219-3: International quantum electronics 
conference, Anaheim, CA (United States), 8-13 May 1994). Order 
Number DE94018175. Source: OSTI; NTIS; GPO Dep. 

A bulk semiconductor provides an excellent system for optically 
studying the ultrafast dynamics of Coulomb correlated magnetoex- 
citons. The applications of magnetic field to a 3-D system 
quantizes the energy levels of states with momentum perpendicular 
to B and, in contradistinction to experiments performed on 2-D 
quantum well systems, leaves a 1-D continuum of states with mo- 
mentum parallel to B. The presence of the continuum states has a 
dramatic influence on both the linear and nonlinear optical proper- 
ties. Thus, the experiments described blow track the evolution of 
the semiconductor from a 3-D to a 1-D system and reveal surpris- 
ing optical properties not observed in the previously reported 
studies in quantum wells. Using ultrashort pulsed wave mixing 
spectroscopy, the authors investigate coherent emission from mag- 
netoexcitons in GaAs. By spectrally resolving the emission, they 
relate the non periodic beat observed temporally to quantum inter- 
ferences, which they attribute to Coulomb interactions between 
magnetoexcitons. Contrary to experiments in quantum wells, these 
interactions persist for fields strengths up to 10T. 


33701 (LBL-35219) Carrier dynamics in InGaAs: Quantum 
wells vs bulk. Bolton, S.R. (Lawrence Berkeley Lab., CA (United 
States)); Sucha, G.; Chemla, D.S.; Siveo, D.L.; Cho, A.Y. Lawrence 
Berkeley Lab., CA (United States). May 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-940582-6: CLEO ‘94: conference on lasers 
and electro-optics, Anaheim, CA (United States), 8-13 May 1994). 
Order Number DE94018205. Source: OSTI; NTIS; GPO Dep. 
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Using femtosecond infrared continuum, we investigate carrier 
thermalization in L=100A, 600A and 6000A InGaAs layers. Surpris- 
ingly, we find that the thermalization time, ~400 fs, is independent 
of L. In contrast, the initial dynamics for <100fs exhibits significant 
L-dependence. 


33702 (LBL-35308) Nonlinear optical studies of polymer 
interfaces. Shen, Y.R. (Univ. of California, Berkeley, CA (United 
States). Dept. of Physics). Lawrence Berkeley Lab., CA (United 
States). Nov 1993. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9311234-1: POLIMEX ‘93 symposium, Cuncum Quintana Roo 
(Mexico), 1-3 Nov 1993). Order Number DE94018199. Source: 
OSTI; NTIS; GPO Dep. 

Second-order nonlinear optical processes can be used as effec- 
tive surface probes. They can provide some unique opportunities 
for studies of polymer interfaces. Here the author describes two 
examples to illustrate the potential of the techniques. One is on the 
formation of metal/polymer interfaces. The other is on the alignment 
of liquid crystal films by mechanically rubbed polymer surfaces. 


33703 (LBL-35941) Energies of x conduction band minima 
in disordered and ordered GalnP, alloys. Uchida, K. (Univ. of 
California, Berkeley, CA (United States). Dept. of Materials Science 
and Mineral Engineering); Yu, P.Y.; Weber, E.R.; Noto, N. 
Lawrence Berkeley Lab., CA (United States). Jul 1994. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9408155—1: 22. international conference 
on physics of semiconductors, Vancouver (Canada), 15-19 Aug 
1994). Order Number DE94018211. Source: OSTI; NTIS; GPO 
Dep. 

A pressure-induced change from a direct bandgap to an indirect 
bandgap semiconductor has been observed in both partially or- 
dered and disordered GalnP*. By extrapolating back to ambient 
pressure the indirect T-X band gap energy has been deduced. It 
was found that the T-X conduction band separation remains almost 
constant between the ordered and disordered phases. A phe- 
nomenological model is proposed to explain this result. 


33704 (LBL-35942) Deep levels in AgGaSeo. Choi, |.H.; Yu, 
P.Y. Lawrence Berkeley Lab., CA (United States). Aug 1994. 
10p. Sponsored by USDOE, Washington, DC (United 
States);Government of the Republic of Korea, Seoul (Korea, Re- 
public of). DOE Contract AC03-76SF00098. (CONF-940846-2: 6. 
international conference on high pressures in semiconductor 
physics, Vancouver (Canada), 22-24 Aug 1994). Order Number 
DE94018209. Source: OSTI; NTIS; INIS; GPO Dep. 

The photoluminescence spectra of AgGaSez obtained at 77 K is 
reported. Two emission peaks have been observed and their pres- 
sure dependence studied. One of these peaks has been identified 
with emission involving one of the two deep level peak D, and Do 
observed previously in absorption measurement [App. Phys. Lett. 
64,1717 (1994)]. A simple model for the capture of carriers into 
these deep levels has been proposed. 


33705 (NREL/TP-413-7061, pp. 9-12) Recent results on ef- 
fects of transition metals and hydrogen in EFG polycrystalline 
silicon. Kalejs, J.P. (Mobil Solar Energy Corp., Billerica, MA 
(United States)). National Renewable Energy Lab., Golden, CO 
(United States). Aug 1994. (CONF-9308193-—Summ.: 4. interna- 
tional conference on circulating fluidized beds, Champion, PA 
(United States), 1-5 Aug 1993). In The role of point defects and 
defect complexes in silicon device processing: Summary report 
and papers. 118p. Order Number DE94011873. Source: OSTI; 
NTIS; GPO Dep. 

The limits placed by transition metals on EFG polycrystalline sili- 
con bulk lifetime are reviewed. While primary recombination activity 
from Ti, V and Mo arises from isolated sites, there is evidence that 
Fe and Cr form pairs with boron to produce additional lifetime limit- 
ing recombination centers. Concentrations of the transition metals 
obtained from DLTS measurements are related to diffusion length 
for EFG silicon. The available evidence suggests that hydrogen 
passivation does not restore the bulk lifetime in the presence of 
transition metal recombination centers. 7 refs., 1 fig., 1 tab. 





33706 (NREL/TP—413-7061, pp. 33) Characterization of car- 
bon in EFG silicon using the G-Center. Sawyer, W.D. (Mobil 
Solar Energy Corp., Billerica, MA (United States)); Davies, G.; 
Park, S.C.; Higgs, V. National Renewable Energy Lab., Golden, 
CO (United States). Aug 1994. (CONF-9308193—Summ.: 4. inter- 
national conference on circulating fluidized beds, Champion, PA 
(United States), 1-5 Aug 1993). In The role of point defects and 
defect complexes in silicon device processing: Summary report 
and papers. 118p. Order Number DE94011873. Source: OSTI; 
NTIS; GPO Dep. 

Edge-defined film-fed growth silicon (EFG) silicon contains a 
high carbon concentration. In this article the authors characterize 
the carbon concentration by irradiating EFG silicon samples with 2 
MeV electrons which creates the well known G-Center defect. Pre- 
vious studies of the G-Center in CZ and FZ silicon provide detailed 
knowledge of the kinetics of its formation during electron irradiation 
as well as its destruction by annealing. In addition, it is possible to 
calculate the adsorption strength of the G-center as a function of 
radiation dose and of carbon, oxygen and boron concentration. It is 
shown that the G-Center kinetics of formation and destruction in 
EFD silicon are the same as those measured in CZ and FZ silicon. 
It is demonstrated that the absorption strength of the G-Center in 
EFG silicon agrees with similar measurements made on CZ and FZ 
silicon. From these quantitative measurements it is concluded that 
the carbon concentration in EFG silicon behaves exactly as similar 
carbon concentrations contained in CZ and FZ silicon and that 
there are no interstitial silicon traps specific to EFG silicon. 2 refs. 


33707 (NREL/TP-413-7061, pp. 35-49) Diffusion- 
segregation equation for simulation in heterostructures. Tan, 
T.Y. (Duke Univ., Durham, NC (United States)); Gafiteanu, R.; You, 
H.M.; Goesele, U. National Renewable Energy Lab., Golden, CO 
(United States). Aug 1994. Contract DAALO3-89-K-0119. (CONF- 
9308193—Summ.: 4. international conference on circulating 
fluidized beds, Champion, PA (United States), 1-5 Aug 1993). In 
The role of point defects and defect complexes in silicon device 
processing: Summary report and papers. 118p. Order Number 
DE94011873. Source: OSTI; NTIS; GPO Dep. 

The diffusion-segregation equation, which treats the diffusion and 
segregation processes simultaneously, has been derived recently. 
This equation is applicable to all cases for which the segregation 
phenomenon occurs. The authors first review the derivation of this 
equation and then show some examples of using it to simulate the 
diffusion-segregation processes in heterostructures, including real 
and hypothetical cases. The diffusion-segregation species can be 
either impurity atoms or point defects, and the host crystal can be 
either a single phase containing inhomogeneities or consisting of 
heterostructures. 14 refs., 8 figs. 


33708 (NREL/TP-413-7061, pp. 57-64) The effect of resis- 
tivity on the minority carrier lifetime of chromium doped 
P-type silicon. Mishra, K. (MEMC Electronic Materials, Inc., St. 
Peters, MO (United States)). National Renewable Energy Lab., 
Golden, CO (United States). Aug 1994. (CONF-9308193—Summ.: 
4. international conference on circulating fluidized beds, Champion, 
PA (United States), 1-5 Aug 1993). In The role of point defects and 
defect complexes in silicon device processing: Summary report 
and papers. 118p. Order Number DE94011873. Source: OSTI; 
NTIS; GPO Dep. 

The effect of CrB pair dissociation on the minority carrier lifetime 
in p-type silicon is studied using the surface photovoltage (SPV) 
and DLTS methods. Experiments were conducted using Cr doped 
samples (0.5x10'*-5x10'? cm-%) with resistivity ranging from 1 
ohmem to 50 ohmem. The minority carrier lifetime, increased after 
the dissociation of CrB by a factor ranging approximately from 2.0 
to 10. The resistivity dependence of the minority carrier lifetime in 
Cr doped samples can be successfully predicted according to the 
Shockley-Reed-Hall(SRH) model. Lifetime effects of CrB and FeB 
pair dissociation are compared. 12 refs., 4 figs. 


33709 (NREL/TP-413-7061, pp. 65-84) The structural, 
chemical, and electrical properties of He-implantation-induced 
nanocavities in silicon. Seager, C.H. (Sandia National Labs., Al- 
buquerque, NM (United States)); Myers, S.M.; Follstaedt, D.M.; 
Stein, H.J.; Wampler, W.R. National Renewable Energy Lab., 
Golden, CO (United States). Aug 1994. (CONF-9308193—Summ.: 


36 MATERIALS 
3606 Other Materials 


4. international conference on circulating fluidized beds, Champion, 
PA (United States), 1-5 Aug 1993). In The role of point defects and 
defect complexes in silicon device processing: Summary report 
and papers. 118p. Order Number DE94011873. Source: OSTI; 
NTIS; GPO Dep. 

Si implanted with He to doses of about 2 x 10'© cm-? and 
greater and annealed at high temperatures develops a layer of 
internal nanocavities near the end of the He range. Above an an- 
nealing temperature of 700°C, all the implanted He escapes from 
these implanted samples, and the resultant internal cavity surfaces 
can be shown to possess a high density of chemically reactive Si 
dangling orbitals. These structures, in addition to possessing a va- 
riety of interesting electronic properties, have recently been shown 
to hold great promise as getters for removing undesirable impuri- 
ties from the silicon matrix. Here we describe some of the structure 
features of these nanocavities and studies which have been used 
to accurately determine the binding energy of H and Cu to Si 
atoms at the cavity walls. Recently, we have also demonstrated 
that these nanocavities capture large densities of majority carriers 
in n- and p-type silicon. These electrical measurements have 
demonstrated that the noncavity electronic states possess both ac- 
ceptor and donor levels in the Si forbidden gap. The approximate 
location of these levels has been determined by a variety of differ- 
ent types of capacitance transient spectroscopy. 13 refs., 11 figs. 


33710 (NREL/TP-451-7163) Microscopic origins of 
metastable effects in a-Si:H and deep defect characterization 
in a-Si,Ge:H alloys: Final subcontract report, February 1, 
1991—January 31, 1994. Cohen, J.D. (Univ. of Oregon, Eugene, 
OR (United States)). National Renewable Energy Lab., Golden, CO 
(United States). Sep 1994. 45p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94011887. Source: OSTI; NTIS; GPO Dep. 

This research supported by NREL Subcontract XG-1-10063-1 
over the past three years has involved, first of all, a fairly complete 
characterization of a two series of a-Si; _,.Ge,:H samples: a series 
of 9 films grown at the University of Delaware by the photo-CVD 
method (for 0.29 < x < 0.62) and series of 6 films grown at 
U.S.S.C. by the glow discharge method (for 0.20 < x < 0.50). 
Both these series of samples seem to represent what is close to 
the “state-of-the-art” in current a-Si,Ge:H alloys. The authors de- 
tailed comparison of the properties of the glow discharge material 
with the photo-CVD samples show remarkable similarities rather 
than significant differences. In particular, measurements of these 
samples: (1) allowed the assignment of defect energy levels from a 
detailed analysis of transient sub-band-gap photocapacitance and 
photocurrent spectra. (2) The authors found the density of deep de- 
fects to increase exponentially with the germanium content. (3) The 
authors found that the trapping lifetimes related yr products for 
holes decrease in direct proportion to the density of midgap defects 
in these samples, at least up to Ge fractions of 50at.%. (4) The au- 
thors have also made significant progress toward identifying both 
the optical and thermal defect transitions in the a-Si,Ge:H alloys. 


33711 (PNL-SA-24865) High temperature corrosion and 
crack growth of SIC/SIC at variable oxygen partial pressures. 
Jones, R.H.; Henager, C.H. Jr.; Windisch, C.F. Jr. Pacific North- 
west Lab., Richland, WA (United States). Jun 1994. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9406261—1: Japan-USA semi- 
nar development and environmental characteristics of new 
materials, Mt. Hood, OR (United States), 7-9 Jun 1994). Order 
Number DE94018715. Source: OSTI; NTIS; GPO Dep. 

Thermal gravimetric analysis (TGA) and subcritical crack growth 
(SCG) measurements of chemical-vapor-infiltrated (CVI)-SiC matrix, 
reinforced with Nicalon fibers and with a 1-ym-thick C fiber/matrix 
interface, have been conducted at 1100 C over O./Ar mixtures 
ranging from 0.25% to 20.0% O2. The TGA and interface recession 
measurements both gave linear reaction kinetics for O2 concentra- 
tions of 2.0% or less and a reaction order of unity. Subcritical 
crack-growth measurements demonstrated that crack velocity in 
the stress intensity-independent Stage 2 regime increases with in- 
creasing O2/Ar ratio. Also, The transition from Stage 2 to the 
stress intensity-dependent Stage 3 regime is shifted to lower stress 
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intensities with increasing O2/Ar ratio. A time-dependent crack- 
growth model that incorporates creep of the bridging SiC fibers and 
the removal of the C interfacial layer by oxidation successfully ex- 
plains the subcritical crack-growth characteristics. 


33712 (SAND-93-4010C) Solgel-derived silica films with 
tailored microstructures for applications requiring organic 
dyes. Logan, M.N. (Sandia National Labs., Albuquerque, NM 
(United States)); Prabakar, S.; Brinker, C.J. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940411-52: Spring meeting of the Materials 
Research Society, San Francisco, CA (United States), 4-8 Apr 
1994). Order Number DE94018886. Source: OSTI; NTIS; GPO 
Dep. 

A three-step sol-gel process was developed to prepare organic 
dye-doped thin films with tailored porosity for applications in 
chemical sensing and optoelectronics. Varying the acid- and base- 
catalyzed hydrolysis steps of sols prepared from tetraethoxysilane 
with identical final H2O/Si ratios, dilution factors and pH resulted in 
considerably different distributions of the silicate polymers in the 
sol (determined by @°Si NMR) and considerably different structures 
for the polymer clusters (determined by SAXS). During film forma- 
tion these kinetic effects cause differences in the packing and 
collapse of the silicate network, leading to thin films with different 
refractive indices and volume fraction porosities. Under conditions 
where small pore-plugging species were avoided, the porosities of 
as-deposited films could be varied by aging the sol prior to film de- 
position. This strategy, which relies on the growth and aggregation 
of fractal polymeric clusters, is compatible with the low temperature 
and near neutral pH requirements of organic dyes. 


33713 (SAND—94-0729C) Simulation of concrete perfora- 
tion based on a continuum damage model. Chen, E.P. (Sandia 
National Labs., Albuquerque, NM (United States). Solid and Struc- 
tural Mechanics Dept.). Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9410205—1: International Union of Theological & Applied 
Mechanisms symposium on size-scale effects in the failure mecha- 
nisms of materials and structures, Torino (Italy), 3-7 Oct 1994). 
Order Number DE95000544. Source: OSTI; NTIS; GPO Dep. 

Numerical simulation of dynamic fracture of concrete slabs, im- 
pacted by steel projectiles, was carried out in this study. The 
concrete response was described by a continuum damage model. 
This continuum damage model was originally developed to study 
rock fragmentation and was modified in the present study with an 
emphasis on the post-limit structural response. The model was im- 
plemented into a transient dynamic explicit finite element code 
LS-DYNA2D and the code was then used for the numerical simula- 
tions. The specific impact configuration of this study follows the 
experiment series conducted by Hanchak et al. Comparisons be- 
tween calculated results and measured data were made. Good 
agreements were found. 


33714 (SAND—94-1976C) Optical determination of conduc- 
tion and valence-band dispersion curves in_ strained 
single-quantum wells. Jones, E.D. (Sandia National Labs., Albu- 
querque, NM (United States)); Dawson, L.R.; Klem, J.F.; Lyo, S.K.; 
Heiman, D.; Liu, X.C. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Grant DMR- 
9201614. (CONF-9408155-5: 22. international conference on 
physics of semiconductors, Vancouver (Canada), 15-19 Aug 1994). 
Order Number DE94018892. Source: OSTI; NTIS; GPO Dep. 
Conduction and valence-band dispersion curves determined by 
magnetoluminescence are presented for n-type InGaAs/GaAs 
strained-single-quantum well structures. The magnetic field range 


was 0 to 30 tesla, and the temperature varied between 4.2 and 
77.4 K. 


33715 (SAND-94-2099C) Giant effective mass deviations 
near the magnetic field-induced minigap in double quantum 
wells. Harff, N.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Simmons, J.A.; Lyo, S.K.; Klem, J.F.; Goodnick, 
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S.M. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9408155-6: 22. 
international conference on physics of semiconductors, Vancouver 
(Canada), 15-19 Aug 1994). Order Number DE94018889. Source: 
OSTI; NTIS; GPO Dep. 

The authors report major deviations in the electron effective 
mass m* near the partial energy gap, or minigap, formed in 
strongly coupled double quantum wells (QWs) by an anticrossing 
of the two QW dispersion curves. The anticrossing and minigap 
are induced by an in-plane magnetic field B), and give rise to large 
distortions in the Fermi surface and density of states, including a 
Van Hove singularity. Sweeping B), moves the minigap through the 
Fermi level, with the upper and lower gap edges producing a sharp 
maximum and minimum in the low-temperature in-plane conduc- 
tance, in agreement with theoretical calculations. The temperature 
dependence of Shubnikov-de Haas (SdH) oscillations appearing in 
a titted magnetic field yield a decreased m* < 1/3 m*gaa, near the 
upper gap edge, and indicate an increase in m* near the lower gap 


edge. 


33716 (SAND-94-2100C) Study of CuPt-type ordering and 
dopant effect of Ing sGap 5P/GaAs using spectroscopic ellip- 
sometry. Lee, H. (Univ. of Illinois, Urbana, IL (United States). 
Dept. of Physics and Materials Research Lab.); Klein, M.V.; Olson, 
J.M.; Hsieh, K.C. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Grant N00014- 
90-J-1267; Grant N00014-89-J-1157; Grant DMR-89-205 
(CONF-9408155-3: 22. international conference on physics of 
semiconductors, Vancouver (Canada), 15-19 Aug 1994). Order 
Number DE94018890. Source: OSTI; NTIS; GPO Dep. 

The CuPt-type ordering and dopant effects of Ino 5Gao.5P/GaAs 
epitaxial layers have been studied using spectroscopic ellipsometry 
and transmission electron microscopy. The degree of ordering was 
estimated by both transmission electron diffraction and direct band 
edge, Ey. Conventional lineshape fitting of E;, E,;+A,, and E2 gaps 
using the second derivative of pseudo dielectric functions shows 
that the peak position and oscillator strength of the E; gap are ba- 
sically a function of CuPt-type ordering whereas their broadening 
and phase depend mainly on carrier concentration. The decrease 
of E, gap is explained in terms of CuPt-type ordering. In contrast 
to the E, gap, all the lineshape parameters of the E, gap depend 
mainly on CuPt-type ordering. This difference is discussed in terms 
of apparent “CuAu-type ordering” or Y2 structure which was ob- 
served by transmission electron diffraction. 


33717 (SAND-—94-2115C) Magneto-optical studies of com- 
pound semiconductors. Jones, E.D.; Kiem, J.F.; Lyo, S.K. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406259-1: 1994 conference 
on magneto-optic materials, Los Alamos, NM (United States), 16 
Jun 1994). Order Number DE94018743. Source: OSTI; NTIS; 
GPO Dep. 

A simultaneous determination of both the conduction and 
valence-band dispersion curves (and masses) from a_ single 
compound semiconductor quantum-well structure using mag- 
netoluminescence is discussed. Data from InGaAs/GaAs 
strained-single-quantum wells and GaAs/AiGaAs lattice matched 
quantum wells are presented. The conduction bands are found to 
be parabolic for densities approaching densities of 1 x 10'* cm-?. 
However, the valence bands are highly nonparabolic and strongly 
affected by heavy-hole light-hole interactions. 


33718 (SKB-TR-93-33) Evolution of models for conversion 
of smectite to non-expandable minerals. Pusch, R. (Clay 
Technology AB (Sweden)). Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Dec 1993. 145p. Order 
Number DE95601621. Source: OSTI; NTIS; INIS. 

Hydrothermal alteration of smectite has long been regarded as 
conversion to illite and chlorite as concluded from investigations of 





Gulf sediments. As manifested by statements given earlier at vari- 
ous _ international scientific meetings and in the literature, 
smectite-to-illite conversion (S—1) has been assumed to be a solid- 
state reaction with layer-by-layer alteration via mixed layer I/S to 
illite. In the last 10 years this opinion has successively changed 
and in recent years the concept of dissolution of smectite and ac- 
cessory minerals and precipitation of illite and possibly /S has 
been favored by many investigators. The present report reports 
laboratory and field investigations on bentonite and also calcula- 
tions based on geochemical codes, which all support the 
dissolution/precipitation process. Applying Pytte’s model for calcu- 
lating the rate of conversion to illite, one finds good agreement with 
a number of experiments and field data, and this model is there- 
fore recommended for practical use. 


33719 (SVF-513) Welding of polyethylene pipes for gas 
distribution. Final report. Leijstroem, H. (Studsvik Material AB, 
Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk Forskn- 
ing, Stockholm (Sweden). Feb 1994. 103p. (in Swedish). 
Project Vaermeforsk-G1-108. (STUDSVIK-M-—94-51). Order Number 
DE95707431. Source: OSTI; NTIS. 

The report covers a literature survey and an experimental inves- 
tigation within the area of welding of polyethylene pipes for gas 
distribution. The literature survey describes different welding 
methods as butt fusion and electro fusion. Advantages and disad- 
vantages of the welding methods are compared from a technical 
and an economical point of view. Test methods and methods to 
perform quality control are also describes as well as advantages 
and limitations to determine the long-term performance for these 
methods. The experimental investigation was focused towards 
pressure testing of butt fused and electro fused pipe specimens. In 
all, 63 pipe specimens were pressure tested at 95 degrees C (de- 
tergent) and at 110 degrees C (air). Butt fused pipes were welded 
by varying the welding pressure as well as the welding temperature 
and electro fused pipes by varying the welding voltage. Three kinds 
of electro fusion fittings were used. Totally, 129 pipe samples were 
welded from three different pipe dimensions. The results obtained 
show that it is possible to produce welds that have the same, or 
even better, long-term properties compared to non welded refer- 
ence pipes. At present, no failures have been caused by a butt 
fused weld during the pressure tests. For electro fused pipe speci- 
mens most of the failures occurred in the pipe material itself, not in 
the fittings. However, pressure tests at 95 degrees C always failed 
at the electro fusion fitting. No differences were observed in failure 
time between samples welded by using different welding voltages. 
Nor tensile testing or measuring of internal (frozen-in) stresses 
showed any differences between butt fused welds welded at differ- 
ent conditions. It was not possible to correlate judgements of weld 
quality according to an optical thin layer test method to pressure 
tests results obtained up to now. 105 refs, 13 figs, 19 tabs 


33720 (UCRL-ID-118134) Emittance of investment casting 
molds. Havstad, M.A. Lawrence Livermore National Lab., CA 
(United States). 15 Jul 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94018577. Source: OSTI; NTIS; GPO Dep. 

This document describes measurements of the directional spec- 
tral emittance of four ceramic mold materials. The work was 
performed with the samples at ~ 900°C in a vacuum vessel 
pumped to ~3 x 10-®Torr. Results conform to expectations de- 
rived from prior work done with similar samples. 


33721 (UCRL-JC—116590) Progress towards the synthesis 
of polymeric nitrogen. Lorenzana, H.E.; McMahan, A.K.; Yoo, 
C.S.; Barbee, T.W. Ill. Lawrence Livermore National Lab., CA 
(United States). Jun 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9406246-1: Air Force high energy density materials contractors 
conference, Crystal Bay, NV (United States), 5-7 Jun 1994). Order 
Number DE94017547. Source: OSTI; NTIS; GPO Dep. 

Current conventional energetic compounds rely on strong cova- 
lent bonds within individual molecules for energy storage. A new 
class of energetic compounds has been recently proposed that 
entirely replaces weak van der Waals interactions with strong cova- 
lent bonds arranged in a continuous, uniform network, thus 
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tremendously enhancing the energy per volume. In particular, re- 
cent theoretical calculations have suggested that a phosphorus-like 
or polymeric form of nitrogen may exist metastably at atmospheric 
pressure as a hard, insulating solid with an enhanced energy per 
unit volume. It is predicted that the polymeric phase of nitrogen 
should be stable at high pressure. And therefore the megabar dia- 
mond anvil cell might provide the ideal vehicle for carrying out 
proof-of-existence experiments. currently, the authors are bringing 
to bear technologies for achieving multimegabar pressures and 
temperatures of several thousand K. These conditions are neces- 
sary to rearrange the bonds of strongly covalent systems into 
highly energetic configurations. There is no doubt that the transfor- 
mations will show strong hysteresis making the initial synthesis 
difficult, but for these very same reasons, these new compounds 
potentially will be metastable at ambient conditions in their 
energetic state. They discuss their results and progress to date, in- 
dicating that they are well on their way to understanding the high 
pressure equation-of-state of sold No. 


33722 (UCRL-JC—117162) Fracture behavior of laminated 
discontinuously reinforced aluminum material. Osman, T.M. 
(Case Western Reserve Univ., Cleveland, OH (United States). 
Dept. of Materials Science and Engineering); Lewandowski, J.J.; 
Lesuer, D.R.; Syn, C.K.; Hunt, W.H. Jr. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9409179-3: 4. international conference of 
aluminum alloys, Atlanta, GA (United States), 11-16 Sep 1994). 
Order Number DE94017307. Source: OSTI; NTIS; GPO Dep. 

Laminated metallic composites are being developed for applica- 
tions which require high specific stiffness and fracture resistance. 
Recent work with laminated discontinuously reinforced aluminum 
(DRA) materials has demonstrated the potential for marked 
improvements in stable crack growth resistance via extrinsic tough- 
ening. The purpose of this work is to compare the fracture 
mechanisms and fracture resistance of laminated DRA materials to 
unlaminated DRA materials. In particular, the production of exten- 
sive stable crack growth and the associated improvement in 
damage tolerance in DRA laminates is documented. 


33723 (UCRL-LR-115144) Mean carrier transport proper- 
ties and charge collection dynamics of single-crystal, natural 
type lla diamonds from ion-induced conductivity measure- 
ments. Han, S.S. Lawrence Livermore National Lab., CA (United 
States). Sep 1993. 239p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95000630. Source: OSTI; NTIS; GPO Dep. 

lon-induced conductivity has been used to investigate the detec- 
tor characteristics of diamond detectors. Both integrated-charge, 
and time-resolved current measurements were performed to exam- 
ine the mean carrier transport properties of diamond and the 
dynamics of charge collection under highly-localized and high- 
density excitation conditions. The integrated-charge measurements 
were conducted with a standard pulse-counting system with 241Am 
radioactivity as the excitation source for the detectors. The time- 
resolved current measurements were performed using a 70 GHz 
random sampling oscilloscope with the detectors incorporated into 
high-speed microstrip transmission lines and the excitation source 
for these measurements was an ion beam of either 5-MeV He* or 
10-MeV Si+. The detectors used in both experiments can be de- 
scribed as metal-semiconductor-metal (MSM) devices where a 
volume of the detector material is sandwiched between two metal 
plates. A charge collection model was developed to interpret the 
integrated-charge measurements which enabled estimation of the 
energy required to produce an electron-hole pair (eg) and the mean 
carrier transport properties in diamond, such as carrier mobility and 
lifetime, and the behavior of the electrical contacts to diamond. 
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33724 (DOE/ER-0144/12) Research in the chemical scl 
ences: Summaries of FY 1994. USDOE Office of Scientific and 
Technical Information, Oak Ridge, TN (United States). Dec 1994. 
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153p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94015427. Source: OSTI; NTIS; GPO Dep. 

This summary book is published annually on research supported 
by DOE's Division of Chemical Sciences in the Office of Energy 
Research. Research in photochemical and radiation sciences, 
chemical physics, atomic physics, chemical energy, separations 
and analysis, heavy element chemistry, chemical engineering sci- 
ences, and advanced batteries is arranged according to national 
laboratories, offsite institutions, and small businesses. Goal is to 
add to the knowledge base on which existing and future efficient 
and safe energy technologies can evolve. The special facilities 
used in DOE laboratories are described. Indexes are provided (top- 
ics, institution, investigator). 


33725 (IFP—41256) Hydrodynamic modelling within the cat- 
alytic packed bed reactors. Boisson, N. Institut Francais du 
Petrole (IFP), 92 - Rueil-Malmaison (France); Lyon-1 Univ., 69 - 
Villeurbanne (France). Jan 1994. 175p. (in French). Order Number 
DE95700156. Source: OSTI; NTIS (US Sales Only). 

The purpose of this work is to understand and predict the opera- 
tion of catalytic chemical reactors. The adopted solution consists of 
a macroscale description based on spatially averaged conservation 
equations. For a reactive flow, the total mass, partial mass, total 
momentum and total energy conservation equations are 
established according to the two fiuids model. The first gradient hy- 
pothesis on the averaged variables is adopted for the volume 
fluctuations tensors mean value modeling. A model taken from the 
literature is discussed and modified in order to take into account 
the channelling effect due to catalyst grain packing heterogeneity 
near a wall. A parametric study is performed in order to character- 
ize the shape and size of inlet and outlet chambers, packing height 
and flow rate influence on the hydrodynamics. The case of a reac- 
tive flow is then considered in order to study the operation of a 
pilot reactor and an industrial unit. In the first kind of reactor, which 
is boundary heated, the effect of the radial heat gradient and of the 
channelling effect are clearly shown. In the case of the industrial 
reactor, the thermal conductivity discontinuity occurring between 
the full gas chambers and the two phase domain poses conver- 
gence problems. (author). 134 refs., 43 figs., 6 annexes. 
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Refer also to citation(s) 32135, 32145, 32198, 32402, 32410, 
32430, 32442, 32457, 32559, 32826, 32839, 33795, 33830, 34134, 
34135, 34150, 34238, 34486, 34774, 34778 


33726 (ANL/ACL-93/2) Analytical Chemistry Laboratory, 
progress report for FY 1993. Argonne National Lab., IL (United 
States). Dec 1993. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95000834. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to summarize the activities of the 
Analytical Chemistry Laboratory (ACL) at Argonne National Labora- 
tory (ANL) for Fiscal Year (FY) 1993 (October 1992 through 
September 1993). This annual report is the tenth for the ACL and 
describes continuing effort on projects, work on new projects, and 
contributions of the ACL staff to various programs at ANL. The An- 
alytical Chemistry Laboratory is a full-cost-recovery service center, 
with the primary mission of providing a broad range of analytical 
chemistry support services to the scientific and engineering pro- 
grams at ANL. The ACL also has research programs in analytical 
chemistry, conducts instrumental and methods development, and 
provides analytical services for governmental, educational, and in- 
dustrial organizations. The ACL handles a wide range of analytical 
problems. Some routine or standard analyses are done, but it is 
common for the Argonne programs to generate unique problems 
that require development or modification of methods and adaption 
of techniques to obtain useful analytical data. The ACL is adminis- 
tratively within the Chemical Technology Division (CMT), its 
principal ANL client, but provides technical support for many of the 
technical divisions and programs at ANL. The ACL has four techni- 
cal groups—Chemical Analysis, Instrumental Analysis, Organic 
Analysis, and Environmental Analysis—which together include about 
45 technical staff members. Talents and interests of staff members 
cross the group lines, as do many projects within the ACL. 
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33727 (ANL/ER/CP-83877) Radiochemical method develop- 
ment. Erickson, M.D.; Aldstadt, J.H.; Alvarado, J.S.; Crain, J.S.; 
Orlandini, K.A.; Smith, L.L. Argonne National Lab., IL (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9406250-1: Conference on hazardous waste remediation, 
Bozeman, MT (United States), 8-10 Jun 1994). Order Number 
DE94018378. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have developed methods for chemical characteriza- 
tion of the environment under a multitask project that focuses on 
improvement of radioanalytical methods with an emphasis on faster 
and cheaper routine methods. The authors have developed im- 
proved methods for separation of environmental levels of 
technetium-99, radium, and actinides from soil and water; separa- 
tion of actinides from soil and water matrix interferences; and 
isolation of strontium. They are also developing methods for simul- 
taneous detection of multiple isotopes (including nonradionuclides) 
by using a new instrumentai technique, inductively coupled plasma- 
mass spectrometry (ICP-MS). The new ICP-MS methods have 
greater sensitivity and efficiency and could replace many radiomet- 
ric techniques. They are using flow injection analysis to integrate 
and automate the separation methods with the ICP-MS methodol- 
ogy. The final product of all activities will be methods that are 
available (published in the U.S. Department of Energy's analytical 


methods compendium) and acceptable for use in regulatory situa- 
tions. 


33728 (ANL/MSD/PP-73474) Observation of the electron 
ridge Fermi surface in YBajCu,07_, by positron annihilation. 
Smedskjaer, L.C. (Argonne National Lab., IL (United States)); 
Fang, Y.; Bailey, K.G.; Welp, U.; Bansil, A. Argonne National Lab.., 
IL (United States); Northeastern Univ., Boston, MA (United States). 
Dept. of Physics. Apr 1991. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38 ; FG02- 
85ER45223. NSF Contract STC-8809854 (UW). Order Number 
DE95001129. Source: OSTI; NTIS; GPO Dep. 

Positron annihilation (two-dimensional-angular-correlation) experi- 
ments on an untwinned single crystal of metallic YBazCu307_, 
sample are reported in the c-projection. The measurements were 
carried out at room temperature and involved 94 Mcounts. An anal- 
ysis of the spectra reveals clearly for the first time the presence of 
the electron ridge Fermi surface associated with the one- 
dimensional chain bands, and orthorhombic anisotropies in 


momentum density in good agreement with the band theory predic- 
tions. 


33729 (ANL/MSD/PP-75778) A temperature dependent 2D- 
ACAR study of untwinned metallic YBagCu,07_,. Smedskjaer, 
L.C. (Argonne National Lab., IL (United States)); Welp, U.; Fang, 
Y.; Bailey, K.G.; Bansil, A. Argonne National Lab., IL (United 
States). Feb 1992. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95001128. Source: OSTI; NTIS; GPO Dep. 

The authors have carried out 2D-ACAR measurements in the c- 
axis projection on an untwinned single crystal of YBazCu307_, as 
a function of temperature, for five temperatures ranging from 30K 
to 300K. These temperature dependent 2D-ACAR spectra can be 
approximated by a superposition of two temperature independent 
spectra with temperature dependent weighting factors. The authors 
discuss how the temperature dependence of the data can be ex- 
ploited to obtain a ‘background corrected’ experimental spectrum, 
which is found to be in remarkable accord with the corresponding 
band theory based predictions, including for the first time the over- 
all amplitude of the anisotropy in the 2D-ACAR. The corrected data 


also show clear signatures of the ridge Fermi surface and an indi- 
cation of the pillbox surface. 


33730 (BNL-60755) Resonance Raman spectroscopy of 
volatile organics - Carbon tetrachloride. Barletta, R.E. 
(Brookhaven National Lab., Upton, NY (United States). Dept. of 
Advanced Technology); Veligdan, J.T. Brookhaven National Lab., 
Upton, NY (United States). Sep 1994. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95000627. Source: OSTI; NTIS; INIS; GPO Dep. 





Volatile organic chemicals are a class of pollutants which are 
regulated at very low levels by the EPA. Consequently a need ex- 
ists as a part of site remediation efforts within DOE to develop 
technologies which will allow for the in situ monitoring of these 
chemicals. Resonance Raman spectroscopy is a_ potential 
technique to accomplish this if the resonance enhancement is suffi- 
ciently high. Carbon tetrachloride was selected as a test case. 
Measurements under resonance conditions at 248 nm showed an 
enhancement factor of 2 x 10*. Using this value an estimate of the 
sensitivity for both in situ and remote monitoring of CCI* was 
made. It was concluded that resonance Raman could be used to 
detect these chemicals at levels of regulatory interest. Future effort 
directed towards the development of a suitable probe as well as a 
field-portable system would be desirable. Such effort could be di- 
rected towards the solution of a particular monitoring problem 
within a DOE waste remediation project. Once developed, how- 
ever, it should be easily generalized to the analysis of other VOC's 
in other environments. 


33731 (CEA-CONF—11819) Pulse column hydrodynamics 
for liquid-liquid extraction with truncated-disc packing. Bracou, 
H. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement); Hanssens, A.; 
Gourdon, C.; Casamatta, G. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment. 1993. 5p. (in French). (CONF-9309287-: 4. French 
congress on process engineering, Grenoble (France), 21-23 Sep 
1993). Order Number DE95600045. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experimental installation is composed of a stainless steel 
truncated disc packing with 25% of axial transparency, 25 mm of 
distance between the plates and 50 mm of diameter (DT 25/25/50 
stainless steel). The phase system used during these tests is the 
hydrogenated tetra-propylene (HTP dispersed phase) /water (con- 
tinuous phase) in continuous aqueous operating "FAC” method. 
The aim of this work is to gather the whole requisite data to the 
modelization stage based on the extrapolation of a mathematical 
tool, type population evaluation with a double object to supply the 
basis information useful for the model, and to establish an experi- 
mental data base for the model validation. 9 refs., 4 figs. 


33732 (CONF-9303258—1) The Fifth International Sympo- 
sium on Advanced Nuclear Energy Research - neutrons as 
microscopic probes. Hayter, J.B. Oak Ridge National Lab., TN 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 5. in- 
ternational symposium on advanced nuclear energy research; Mito 
(Japan); 10-12 Mar 1993. Order Number DE94018944. Source: 
OSTI; NTIS; INIS; GPO Dep. 

New neutron sources being planned, such as the Advanced 
Neutron Source (ANS) or the European Spallation Source (ESS), 
will provide an order of magnitude flux increase over what is avail- 
able today, but neutron scattering will still remain a signal-limited 
technique. At the same time, the development of new materials, 
such as polymer and ceramic composites or a variety of complex 
fluids, will increasingly require neutron-based research. This paper 
will discuss some of the new techniques which will allow us to 
make. better use of the available neutrons, either through improved 
instrumentation or through sample manipulation. Discussion will 
center primarily on unpolarized neutron techniques since polarized 
neutrons will be the subject of the next paper. 


33733 (CONF-9306210-2) Cavity-QED enhancement of flu- 
orescence yields in microdroplets. Barnes, M.D. (Oak Ridge 
National Lab., TN (United States). Analytical Chemistry Div.); Whit- 
ten, W.B.; Ramsey, J.M. Oak Ridge National Lab., TN (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 1993 
Edgewood Research, Development and Engineering Center sci- 
ence conference on obscuration and aerosol research; Aberdeen, 
MD (United States); 21-25 Jun 1993. Order Number DE94018662. 
Source: OSTI; NTIS; GPO Dep. 

Measurements of the integrated fluorescence yield of Rhodamine 
6G (R6G) in levitated microdroplets (4 to 16 um diameter) display 
a size dependence which is attributed to a decreased probability 
per excitation cycle of photochemical bleaching as a result of 
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cavity-enhanced spontaneous emission rates. The average number 
of fluorescence photons detected per molecule in 4 um droplets 
(where emission rate enhancement has been previously demon- 
strated) is shown to be approximately a factor of 2 larger than the 
yield measured for larger droplets where emission rate enhance- 
ment does not occur. Within some simple approximations, these 
results suggest that essentially no emission rate inhibition occurs in 
this system. A mechanism based on spectral diffusion is postulated 
for the apparent absence of cavity-inhibited emission and is illus- 


trated by Monte Carlo calculations using time-dependent lineshape 
functions. 


33734 (CONF-940706—1) Application of diode lasers to the 
isotopically selective determination of uranium in oxides by 
optogalivanic spectroscopy. Young, J.P.; Barshick, C.M.; Shaw, 
R.W.; Ramsey, J.M. Oak Ridge National Lab., TN (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 7. international 
symposium on resonance ionization spectroscopy and its applica- 
tions; Bernkastel-Kues (Germany); 3-8 Jul 1994. Order Number 
DE94018045. Source: OSTI; NTIS; GPO Dep. 

We have observed isotopically selective diode laser-excited opto- 
galvanic effects in uranium at 778.42 and 776.19 nm. The samples 
were natural abundance uranium oxide, as well as depleted (0.3% 
2351), natural (0.7% 795U) and enriched (9.75% 2°°U) uranium 
metal or powders. The measurements were carried out in a 
demountable-cathode glow discharge cell. Preliminary evaluations 
of precision for uranium isotopic ratios measured using this tech- 
nique suggest that it should have broad analytical applications for 
uranium and other amenable actinides or lanthanides. 


33735 (CONF-940853-9) Magnetic flocculation of paramag- 
netic particles. Tsouris, C.; Scott, T.C. Oak Ridge National Lab., 
TN (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Summer meeting of the American Institute of Chemical Engineers; 
Denver, CO (United States); 14-17 Aug 1994. Order Number 
DE94018144. Source: OSTI; NTIS; GPO Dep. 

An experimental apparatus has been assembled for the floccula- 
tion study of paramagnetic particles under the influence of a strong 
magnetic field. A magnetic field of strength up to 6 T is generated 
by a cryogenic magnet operating near liquid helium temperatures. 
Experimental information is obtained from fluctuation and intensity 
measurements of light passing through a particle suspension lo- 
cated in a uniform magnetic field. Particle flocculation is described 
by a Brownian flocculation model in which hydrodynamic, van der 
Waals, double-layer, and magnetic forces are incorporated for the 
estimation of the particle flocculation rate. A population-balance 
model is employed in conjunction with the flocculation model to 
predict the evolution of the particle size and composition or mag- 
netic susceptibility with time. The effects of magnetic-field strength, 
magnetic susceptibility of the particles, particle size, and zeta 
potential are investigated. Results show that particle size and mag- 
netic susceptibility each play an important role in the selective 
flocculation of particles of different properties. 


33736 (DOE/ER/60447-T2) [Atom-counting standards and 
Doppler-free resonance ionization mass _ spectroscopy]: 
[Progress report]. Hutchinson, J.M.R.; Inn, K.G.W. National Bu- 
reau of Standards, Washington, DC (United States). [1988]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-86ER60447. Order Number DE94018562. Source: 
OSTI; NTIS; GPO Dep. 

This program has two components: quantification and improve- 
ment of ultrasensitive techniques, and development of isotopic ratio 
standards in the ultrasensitive range of 10-'° and lower. Data 
sheets were developed. 


33737 (DOE/ER/60447-T3) [Improvement of ultrasensitive 
techniques isotopic biasing in the RIS process ionization effi- 
ciencies and selectivities]. National Inst. of Standards and 
Technology, Gaithersburg, MD (United States). [1989]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al05-86ER60447. Order Number DE94018563. Source: OSTI; 
NTIS; GPO Dep. 
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Work in improvement of ultrasensitive (RIMS) techniques, RIS 
schemes and atomic data, and development of isotopic ratio stan- 
dards and standards for ultratrace analysis is reported. 


33738 (DOE/ER/60447-T5) I, Improvement of Resonance 
lonization Spectroscopy (RIS) techniques; Il, Atomic data for 
RIS; Ill, Standards for ultratrace analysis: Progress report. Na- 
tional Inst. of Standards and Technology, Gaithersburg, MD (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-86ER60447. Order Number 
DE94018565. Source: OSTI; NTIS; GPO Dep. 

(I) Work focused on converting the VG SIMS system into a dual 
purpose instrument for analysis in SIMS or SIRIS mode, and on a 
glow discharge source for the NIST magnetic sector mass spec- 
trometer. lonization efficiencies and selectivities are being studied. 
(Il) The first two groups of 10 elements each have been published; 
draft data sheets have been completed for a third group of 5 ele- 
ments; the data base of published and unpublished RIS work has 
been expanded. (Ill) Dilution checks are being performed on the 
36C} standard. 


33739 (DOE/ER/60447-T6) Study of laser resonance ion- 
ization mass spectrometry using a glow discharge source. 
Xiong, X. (National Inst. of Standards and Technology, Gaithers- 
burg, MD (United States)); Hutchinson, J.M.R.; Fassett, J.D.; 
Lucatorto, T.B.; Schima, F.J.; Bowman, W.A.; Hess, K.R. National 
Inst. of Standards and Technology, Gaithersburg, MD (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-86ER60447. Order Number 
DE94018566. Source: OSTI; NTIS; GPO Dep. 

The mass spectra of a metal alloy sample consisting of Al, Cu 
and Fe were studied using both glow discharge mass spectrometry 
(GDMS) and resonance ionization mass spectrometry (RIMS). 
Particular emphasis was placed on the reduction of isobaric inter- 
ferences and discrimination between those ions formed by the 
discharge and those formed by the laser radiation. 


33740 (DOE/ID/12779-1) Development of active-transport 
membrane devices. Laciak, D.V. Air Products and Chemicals, 
Inc., Allentown, PA (United States). Jul 1994. 144p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC36- 
891D12779. Order Number DE94015947. Source: OSTI; NTIS; 
GPO Dep. 

This report introduces the concept of Air Products’ AT mem- 
branes for the separation of NH3 and CO, from process gas 


streams and presents results from the first year fabrication concept 
development studies. 


33741 (INIS-mf—13969, pp. 267-270) A quick method for the 
determination of °°Sr in aqueous samples. Vincze, A. (Physical 
Chemistry Dept., Technical Univ. Budapest, Egry J. u. 20-22, H- 
1111 Budapest (Hungary)); Hartmann, P.; Solymosi, J.; Nagy, L.G.; 
Volent, G. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 16 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A novel, relatively simple procedure has been developed for the 
determination of ®Sr in aqueous samples. The method is based 
on the assumption that the radiochemical equilibrium is already es- 
tablished in the sample, the daughter element of °°Sr, the *Y is 
then separated and its beta-activity measured. The separation of 
%Y in aqueous solution is based on the special selective ion- 
exchange behaviour of the mixture of yttrium-oxalate and 
yttrium-ammonium-oxalate salts. In appropriate conditions (e.g., 
pH, oxalate concentration, mass ratio of the salts) the quantitative 
exchange (95-100%) of the °°Y can be achieved. The contamina- 
tion experiments proved a good selectivity of the method. 


33742 


(INIS-mf-14317) Determination of phosphorus in 
kiwicha using analysis for activation with fast neutrons. Be- 
jarano P, R. Universidad Nacional de Ingenieria, Lima (Peru); 
Instituto Peruano de Energia Nuclear, Lima (Peru). 1990. 83p. (In 
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Spanish). Order Number DE95600025. Source: OSTI; NTIS (US 
Sales Only); INIS. 

in this study it has been used the technique of activation analy- 
sis with fast neutrons for nondestructive of Phosphorus in Kiwicha 
(amaranthus caudatus |.), as an alternative to the conventionally 
used technique of spectrophotometry. The samples are irradiated 
during five minutes in the IPEN’s neutron generator under a fast 
flow of around 10°n/cm*.s after 30 seconds of the irradiation end, 
and are counted for 10 minutes in a Nal(Tl) detector type well 
jointed to a multichannel analyzer. The testing of method exact- 
ness was carried out analyzing the IAEA’s H5 and H8 reference 
materials, obtaining a good correspondence with the certified val- 
ues. The reproducibility of the method was carried out analyzing by 
repetition a pure standard sample of phosphorus. In the analysis of 
8 samples of kiwicha it was found that the phosphorus content is in 
the rank of 0.3% to 0.5%. (author). 31 refs., 12 tabs., 19 figs. 


33743 (INIS-mf-14332) Radiation vulcanization of natural 
rubber latex. Wan Manshol bin Wan Zin (Unit Tenaga Nukiear, 
Bangi, Selangor (Malaysia)); Norjanah binti Mohid. No corporate 
text available. [1994]. 25p. (CONF-9112185—: National seminar on 
the assessment of IRPA research achievement in 5th Malaysian 
Plan: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95600026. Source: OSTI; NTIS (US Sales Only); INIS. 
This paper describes the experimental techniques and the re- 
sults of radiation vulcanization of natural rubber latex carried out 
on several high ammonia latices available in the country. The effi- 
ciency of various sensitisers and stabilisers used were evaluated in 
terms of the gamma radiation dose required to produce the maxi- 
mum tensile strengths. The extent of crosslinking of RVNRL 
sample films were estimated by equilibrium swelling ratio measure- 
ments. The stability of pre-irradiated and post-irradiated samples 
were monitored using viscosity measurements as the parameter. 


33744 (INIS-mf-14338) Simultaneous multi-element atomic 
absorption system using photodiode array detector. Tong, S.L. 
(Malaya Univ., Kuala Lumpur (Malaysia)); Chin, K.S. No corporate 
text available. [1994]. 19p. (CONF-9112185—: National seminar on 
the assessment of IRPA research achievement in 5th Malaysian 
Plan: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95600027. Source: OSTI; NTIS (US Sales Only); INIS. 

A photodiode array (PDA) detector-multichannel analyser (MCA) 
system has been coupled to a flame and a graphite furnace atom- 
iser and tested for simultaneous multielement atomic absorption 
analysis. Multielement hollow cathode lamps (HCL) are used as 
light source. Spectral lines are dispersed through a spectrograph 
with triple gratings and detected by a 25.4 mm PDA detector con- 
sisting of 1024 elements. The optical MCA system is capable of 
recording multiple spectra spanned by the spectrograph/PDA. The 
transmitted intensity spectra obtained for the standard and analyte 
solutions during flame or graphite furnace atomisation are con- 
verted to absorbance spectra using the MCA software provided. 
Results from the comparison studies show that the linear range 
and sensitivities for Ni-Co-Fe and Cu-Cr obtained from the simulta- 
neous measurements are within the same order of magnitudes as 
those from conventional single element determinations using pho- 
tomultiplier tube detection. The study also shows that non-atomic 
absorption can be readily corrected by a two-line method where 
non-atomic absorption lines can be chosen from the spectra 
recorded simultaneously. The proposed system has been evalu- 
ated for the determination of trace elements using NBS standard 
reference water SRM 1643b. 


33745 (INIS-mf—-15026) Applicability of X-ray fluorescence 
analysis for heavy metal monitoring in sediments and sus- 
pended matter of surface bodies of water. Umweltplanung, 
Arbeits- und Umweltschutz, v. 160. Kallenberg, U. Hessische Lan- 
desanstalt fuer Umwelt, Wiesbaden (Germany); Siegen Univ. 
(Gesamthochschule) (Germany). 1993. 93p. (In German). Order 
Number DE95702870. Source: OSTI; NTIS (US Sales Only); INIS. 

Among the modern physical-chemical methods of analysis, X-ray 
fluorescence analysis is one of the most important owing to its 
wide spectrum of applications, especially as a precise and reliable 
method for monitoring heavy metals in air, water, and soil. The au- 
thors investigated whether it is also suitable for routine monitoring 





of heavy metals in sediments and suspended matter in accordance 
with the specifications of the Sewage Sludge Ordinance. (orig.) 


33746 (IWG-LMNPP-94/3, pp. 183-192) Chemical composi- 
tion determination of Bohunice 1 and 2 RPVs and hardness 
measurements of RPVs material. Kupca, L. (Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia)); Brezina, M.; Beno, P.; 
Kniz, |. International Atomic Energy Agency, Vienna (Austria); 
Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. (CONF- 
9403162—: International workshop on WWER-440 reactor pressure 
vessel embrittlement and annealing, Zavazna Poruba (Slovakia), 
29-31 Mar 1994). In International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing. Working matenal: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The base informations of all activities concerning the material 
properties recovery performed before and after annealing proce- 
dure on the first two units V-230 type in NPP V-1, are the topic of 
this paper. The samples of weld and base metal from both RPVs 
NPP V-1 were prepared by special apparatus in the very narrow 
gap between the outside surface of the RPV and the reactor ther- 
mal shielding in the reactor cavity, from the critical circumferential 
weld joint no.4. The chemical composition of the samples was 
analyzed in Nuclear Power Plants Research Institute (VUJE) labo- 
ratories. Except these results achieved from the analysis of the 
irradiated samples are presented the evaluation results of the 
chemical composition influence on the RPVs materials brittle frac- 
ture temperatures. All these results which served as input data for 
the irradiation embrittlement recovery evaluation of the both RPV 
NPP V-1 in Jaslovske Bohunice, are presented in the form of the 
trend curves for both RPVs. (author). 10 refs, 7 figs, 1 tab. 


33747 (KFK-5302) Development and characterization of a 
fiber optic sensor for a quantitative in-situ determination of 
aqueous solutions of chlorinated hydrocarbons. Conzen, J.P. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ra- 
diochemie; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer 
Chemie; Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Schadstoffbeherrschung in der Umwelt (PSU). Apr 1994. 151p. 
(In German). Order Number DE95702814. Source: OSTI; NTIS 
(US Sales Only). 

A fiber optic chemical sensor for determination of chlorinated hy- 
drocarbons in aqueous solutions has been developed. Based on 
the evanescent wave principle, a quartz glass fiber with a poly- 
dimethysiloxane cladding is used as an in-situ measuring probe. 
This cladding fulfills various functions. It protects the brittle fiber 
core against fracture induced by mechanical stress. Moreover, as a 
lower refractive index medium, it causes total reflection in the fiber 
and acts as a hydrophobic membrane that enriches non-polar 
organic compounds, whereas polar species like water cannot pene- 
trate. The measuring principle is based on a reversible enrichment 
of the analyte molecules, which leads to an interaction with the 
evanescent field at the core/cladding interface. Coupled to an NIR 
spectrometer, the sensor has a potential for remote in-situ mea- 
surements of organic pollutants in drainage waters originating from 
contaminated areas. The limits of detection reached with this de- 
vice are found in the low mg.I—' range. (orig.) 


33748 (LA-12843-MS) Plutonium solution analyzer. Burns, 
D.A. Los Alamos National Lab., NM (United States). Sep 1994. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95000782. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A fully automated analyzer has been developed for plutonium so- 
lutions. It was assembled from several commercially available 
modules, is based upon segmented flow analysis, and exhibits pre- 
cision about an order of magnitude better than commercial units 
(0.5%-0.05% RSD). The system was designed to accept unmea- 
sured, untreated liquid samples in the concentration range 40-240 
g/L and produce a report with sample identification, sample con- 
centrations, and an abundance of statistics. Optional hydraulics 
can accommodate samples in the concentration range 0.4-4.0 g/L. 
Operating at a typical rate of 30 to 40 samples per hour, it con- 
sumes only 0.074 mL of each sample and standard, and generates 
waste at the rate of about 1.5 mL per minute. No radioactive 
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material passes through its multichannel peristaltic pump (which re- 
mains outside the glovebox, uncontaminated) but rather is handled 
by a 6-port, 2-position chromatography-type loop valve. An accom- 
panying computer is programmed in QuickBASIC 4.5 to provide 
both instrument control and data reduction. The program is truly 
user-friendly and communication between operator and instrument 
is via computer screen displays and keyboard. Two important 
issues which have been addressed are waste minimization and op- 
erator safety (the analyzer can run in the absence of an operator, 
once its autosampler has been loaded). 


33749 (LA-12847-MS) Design and development of the 
associated-particle three-dimensional imaging technique. 
Ussery, L.E.; Hollas, C.L. Los Alamos National Lab., NM (United 
States). Oct 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94018631. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors describe the development of the “associated- 
particle” imaging technique for producing low-resolution 
three-dimensional images of objects. Based on the t(d,n)*He reac- 
tion, the method requires access to only one side of the object 
being imaged and allows for the imaging of individual chemical ele- 
ments in the material under observation. Studies were performed 
to (1) select the appropriate components of the system, including 
detectors, data-acquisition electronics, and neutron source, and (2) 
optimize experimental methods for collection and presentation of 
data. This report describes some of the development steps in- 
volved and provides a description of the complete final system that 
was developed. 


33750 (LA-UR-94-2890) The Double Eagle Space Experi- 
ment (DESE) beamline design. Todd, A.M.M. (Grumman 
Research and Development Center, Princeton, NJ (United States)); 
Berwald, D.; Bruhwiler, D.L. Los Alamos National Lab., NM (United 
States) [1994] 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125-26: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018319. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The beamline design for the Double Eagle Space Experiment 
(DESE) is described. DESE seeks to map the lunar surface mate- 
rial composition using an active particle beam probe. The 425 
MHz, 11.8 m straight beamline delivers a 13 mA, 5.11 MeV neutral 
hydrogen beam with an equivalent rms divergence of ~40 prad. 
The authors studied the beam propagation through the output op- 
tics components to the lunar surface and find an adequate return 
signal for the DESE mapping mission. 


33751 (LBL-35220) Advances in ultrafast scanning probe 
microscopy. Weiss, S. (California Univ., Berkeley, CA (United 
States). Dept. of Physics); Botkin, D.; Ogletree, D.F.; Salmeron, 
M.; Chemla, D.S. Lawrence Berkeley Lab., CA (United States). 
May 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Contract NO000-14.93.105.36. 
(CONF-940593—14: 9. international conference on ultrafast phe- 
nomena, Dana Point, CA (United States), 1-5 May 1994). Order 
Number DE94018180. Source: OSTI; NTIS; GPO Dep. 

We review the development of the ultrafast scanning tunneling 
microscope. Experimental results on the tunneling gap response to 
a short voltage pulse excitation are presented. 


33752 (LBL-35803) Progress in ultrafast scanning probe 
microscopy. Weiss, S.; Botkin, D.; Ogletree, D.F.; Salmeron, M.; 
Chemla, D.S. Lawrence Berkeley Lab., CA (United States). May 
1994. 4p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Contract N000-14.93.105.36. 
(CONF-9410192-1: Lasers and Electro-Optics Society annual 
meeting, Boston, MA (United States), 31 Oct - 3 nov 1994). Order 
Number DE94018179. Source: OSTI; NTIS; GPO Dep. 

We demonstrate simultaneous picosecond time and atomic 
space resolution measurements. The room temperature quantum 
mechanical capacitance of the STM point contract is observed for 
the first time. The potential for ultrafast movies of surface dynamics 
on atomic scale is discussed. 
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33753 (OAEP-—1-130) Determination of quartz in lignite by 
X-ray diffraction. Sangariyavanich, A.; Sriratprasit, N. Office of 
Atomic Energy for Peace, Bangkok (Thailand). Dec 1987. 15p. (In 
Thai). Order Number DE95601257. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Contents of quartz in lignite were determined by internal stan- 
dard and matrix flushing method comparatively. A set of standard 
comprised 0.99, 1.86, 5.05, 8.69, 9.95, 15.09 and 30.09 percent of 
quartz, with 8 percent of hematite in the matrix of calcium carbon- 
ate and 17 percent fluorite was added as internal standard. In the 
matrix flushing method, fluorite was used as flushing agent. Practi- 
cally, the ratio of the intensity of peak (101) of quartz to peak (111) 
of fluorite at the weight fraction 1:1 (flushing constant) is 1.304+- 
.0.34. The contents determined by this method agree with the 
internal standard. Thus, matrix flushing is more convenient for 
quartz determination. 


33754 (OAEP-81) The determination of pesticide residues 
in local vegetables by means of neutron activation technique. 
Mongkoiphantha, S.; Karasuddhi, P.; Yamkate, P.; Serichareon- 
satit, N. Office of Atomic Energy for Peace, Bangkok (Thailand). 
1975. 21p. Order Number DE95601258. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Analytical methods based on neutron activation have been de- 
veloped for studying pesticides residues of bromine, arsenic and 
mercury in local vegetables and fruits. The concentration of 
bromine, arsenic and mercury in samples are enriched prior to 
neutron irradiations by a technique of dry-ashing and freeze-drying 
for the determination of arsenic, bromine and mercury respectively. 
The element bromine is determined instrumentally while arsenic 
and mercury are determined destructively using a distillation tech- 
nique. The limit of detection under the conditions used for bromine, 
arsenic and mercury as obtained are 0.01, 0.001 and 0.0001 mi- 
crogram respectively. A total of 45 varieties of vegetables and 20 
varieties of fruits are analyzed. The results of the investigation and 
the concentration range in part per million of bromine, arsenic and 
mercury are also presented. 


33755 (OAEP-82) Isotope exchange in some solid com- 
plexes of rhodium (ill). Bhothipiti, S. Office of Atomic Energy for 
Peace, Bangkok (Thailand). 1975. 31p. Order Number 
DE95601253. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermal isotopic exchange in the complexes 
of _ trans-(Rh(en)2xCle)Cl, trans-(Rh(NH3)4xClo)Cl.H2O and 
(Rh(NH3)sxCl)Clp were studied at 175, 200, and 225 C. In each 
case, initially faster exchange followed by slower exchange was 
observed. At 225 C, haif-times for the slower isotopic exchange in 
trans-(Rh(en)2xClz)Cl and (Rh(NH3)s5xCl)Clo were 1980 and 89 
hours, and for trans-(Rh(NH3)4xCl)ClxH2O at 200 C was 642 
hours. For (Rh(NH3)5xCl)C12 an activation energy of 88 kj mole~' 
was found. Neutron irradiation of trans-(Rh(en)2xCl.)Cl for between 
24 hours and one week in J, position of the Herald reactor induced 
only a small exchange of the C1-36 (approx. 5%). Annealing at 
225 C of pre-neutron irradiated samples showed a small increase 
in the rate of exchange compared with non-irradiated samples. Co- 
60 gamma irradiation for 24 hours to 500 hours at a dose rate of 3 
Marad h~" induced isotopic exchange in these complexes. Plot of 
in (1-F) against dose showed a linear dependence in each case. 
Half-dose for trans-(Rh(en)2xClz)Cl, trans-(Rh(NH3)4xClo)Cl.H2O 
and (Rh(NH3)s5xCl) Clo were 2505, 3000 and 3375 Mrad. After pre- 
irradiation with Co-60 gamma radiation, trans-(Rh(en)2xCl2)Cl and 
trans-(Rh(NH3)4xCl2)CI.H2O showed limited rapid exchange on an- 
nealing at 225 and 200 C. This occurred to a greater extent with 
trans-(Rh(NH3)4xCl2)Cl.H20. Slower exchange followed with simi- 
lar rates to those found for thermal isotopic exchange. For 
(Rh(NH3)5xCl)Clo, annealing at 225 C of pre Co-60 gamma irradi- 
ated samples showed the same rate of exchange. 


33756 (OAEP-85) Bench-scale studies on the separation 
of rare earths by ion-exchange. Aroonrung-Areeya, A.; Sirisena, 
K. Office of Atomic Energy for Peace, Bangkok (Thailand). 1977. 
72p. (In Thai). Order Number DE95601285. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The method of ion exchange was applied to the separation of 
mixtures of rare earth oxides into the pure components. The 
method consists of eluting a band of mixed rare earths adsorbed 


288 ERA Vol. 19, No. 12 


on a cation-exchange resin through a second cation-exchange bed 
in the copper" state. The eluent consists of an ammonia buffered 
solution of ethylenediamine tetraacetic acid. The mixed rare earth 
oxide used as testing material was obtained from the digestion of 
Thai monazite. The amounts varied from 1, 5 to 50 grams. The pu- 
rity of the rare earth fractions were analyzed by the method of 
X-ray fluorescence. The Cu.EDTA was recovered by the addition of 
lime. It was found that gram quantities of pure rare earths could be 
obtained by this method. 


33757 (OAEP-86) A preliminary study of the concentration 
of mercury, bromine, cobalt and zinc in some common marine 
fish in polluted and non-polluted areas in the gulf of Thailand 
by neutron activation technique. Mongkolphantha, S. (Office of 
Atomic Energy for Peace, Bangkok (Thailand)); Yamkate, P.; Ra- 
jatatibodee, V.; Karasuddhi, P.; Menasveta, D.; Wongratana, T. 
Office of Atomic Energy for Peace, Bangkok (Thailand). Oct 1978. 
23p. (In Thai). Order Number DE95601260. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The technique of neutron activation is used in a preliminary 
study of the concentration of mercury, bromine, cobalt and zinc in 
five common species of marine fish viz. squid., scad, chub mack- 
erel, thread fin bream and lattice monacle bream caught from both 
polluted and non-polluted areas in the Gulf of Thailand during the 
year 1974-1975. The muscle tissue of individual fish is selected 
and used for the investigation. Fish samples were freeze-dried 
prior to neutron irradiation. The elements bromine cobalt and zinc 
are determined instrumentally while mercury is determined destruc- 
tively using a distillation technique. The limit of detection under the 
conditions used for mercury, bromine, cobalt and zinc are 0.0001, 
0.01, 0.01 and 0.01 microgram respectively. The results of this in- 
vestigation show no significant difference in concentration of these 
determined elements in fish caught from polluted and non-polluted 
areas and could be tabulated. 


33758 (OAEP-90) Variation of radiocarbon in unhusked 
rice harvested in Japan during 1965-1978. Wannapong, P. Office 
of Atomic Energy for Peace, Bangkok (Thailand). 1979. 13p. (in 
Thai). Order Number DE95601261. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The variation of radiocarbon in unhusked rice harvested in Japan 
during 1965 to 1978 was studied. Carbon in the rice was converted 
to methane gas through the system developed by the Radiochem- 
istry Inc., U.S.A. and the C-14 radioactivity was then measured by 
an internal gas proportional counter. The results showed that the 
concentration of radiocarbon has been decreasing significantly year 
by year since 1965 in accordance with the decreasing concentra- 
tion of radiocarbon in the atmosphere since 1964. This should 
result from the nuclear test ban agreement in 1963. 


33759 (PCCF-T-—94-03) Low level transuranic wastes assay 
by photon interrogation and neutron counting: application to 
the concrete packages. Lyoussi, A. Clermont-Ferrand-2 Univ., 63 
- Aubiere (France). Feb 1994. 230p. (In French). Order Number 
DE95600047. Source: OSTI; NTIS (US Sales Only); INIS. 

The present document presents an active detection method for 
radioactive wastes embedded in high-density matrices, mainly con- 
crete packages. The high density of the packages, as well as their 
high water content (up to 25%), means only high-energy neutrons 
or gamma particles have a high enough range to activate the en- 
closed actinides. Our aims were to evaluate the feasibility of 
dosing transuranians by induced photofission, and to optimize an 
experimental system with a view to improving detection limits. The 
system uses a pulsed electron beam from a linear accelerator 
(LINAC) to produce high-energy photon bursts from a metallic con- 
verter. The photons induce fissions in TRU. When a fission is 
induced in trace amounts of TRU contaminants in waste material, it 
provides ‘signatures’ from fission products that can be used to as- 
say the material before disposal. We give here the results from 
counting photofission-induced delayed neutrons from 2®Pu, 25U 
and 25° in three sample matrices: glass, polyethylene and con- 
crete. We counted delayed neutrons emitted after each pulse of 
the LINAC using the 'Sequential PHoton Interrogation and Neutron 
Counting Signatures’ (SPHINCS) technique which had been devel- 
oped in this thesis work. The experimental process described 
below (SPHINCS) is one of the first to use a LINAC assay method 





combined with sequential detection using delayed neutrons. The 
SPHINCS process enhances the available counts by a factor about 
20 compared with the counting of delayed neutrons only after the 
irradiation period. The electron linear accelerator operates at 15 
MeV, 140 mA, and 2.5 us wide pulse at a 50 Hz rate. Finally, use 
of an electron linear accelerator as a particle source, experimental 
and electronics details, measurements results and their interpreta- 
tion and the future experimental works are discussed. (author). 


33760 (PNL-9874) Review and assessment of technolo- 
gies for the separation of cesium from acidic media. Orth, R.J.; 
Brooks, K.P.; Kurath, D.E. Battelle Pacific Northwest Lab., Rich- 
land, WA (United States). Sep 1994. 59p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95000317. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary literature survey has been conducted to identify 
and evaluate methods for the separation of cesium from acidic 
waste. The most promising solvent extraction, precipitation, and ion 
exchange methods, along with some of the attributes for each 
method, are listed. The main criteria used in evaluating the separa- 
tion methods were as follows: (1) good potential for cesium 
separation must be demonstrated (i.e., cesium decontamination 
factors on the order of 50 to 100). (2) Good selectivity for cesium 
over bulk components must be demonstrated. (3) The method 
must show promise for evolving into a practical and fairly simple 
process. (4) The process should be safe to operate. (5) The 
method must be robust (i.e., capable of separating cesium from 
various acidic waste types). (6) Secondary waste generation must 
be minimized. (7) The method must show resistance to radiation 
damage. The most promising separation methods did not neces- 
sarily satisfy all of the above criteria, thus key areas requiring 
further development are suggested for each method. The report 
discusses in detail these and other areas requiring further develop- 
ment, as well as alternative solvent extraction, precipitation, ion 
exchange, and ‘other’ technologies that, based on current informa- 
tion, show less promise for the separation of cesium from acidic 
wastes because of significant process limitations. When appropri- 
ate, the report recommends areas of future development. 


33761 (PNL-SA-24320) Using 15-crown-5, 18-crown-6 and 
dicyclohexano-18-crown-6 for Am, Ce, Eu and Cm extraction 
from acid solutions. Romanovski, V.V. (St. Petersburg Technolog- 
ical Institute (Russian Federation)); Proyaev, V.V.; Wester, D.W. 
Pacific Northwest Lab., Richland, WA (United States). Aug 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940815-96: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94018918. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The extraction from nitric acid of Am, Eu, Ce, Cmi(Ill) tracers by 
15-crown-5 (15C5), 18-crown-6 (18C6), dicyclohexano-18-crown-6 
(DCH18C6) as well as mixtures of crown ethers and chlorinated 
cobalt dicarbollide (ChCoD) in nitrobenzene solutions has been in- 
vestigated. It was revealed that 18C6 is selective for Ce, Am and 
Cm compared with Eu. The addition of 18C6 to a solution of 
ChCoD allows Am and Cm to be separated from lanthanides by 
using this extractant more efficiently. The separation factors of Ce, 
Am, Cm and Eu are increased as a function of the ionic strength of 
the aqueous phase for extraction by mixtures of 18C6 and ChCoD 
and of DCH18C6 and ChCoD. 


33762 (PNL-SA-24448) Analysis of radioactive mixed haz- 
ardous waste using derivatization gas chromatography/mass 
spectrometry, liquid chromatography, and liquid chromatogra- 
phy/mass spectrometry. Campbell, J.A.; Lerner, B.D.; Bean, 
R.M.; Grant, K.E.; Lucke, R.B.; Mong, G.M.; Clauss, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940815—95: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94018917. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Six samples of core segments from Tank 101-SY were analyzed 
for chelators, chelator fragments, and several carboxylic acids by 
derivatization gas chromatography/mass spectrometry. The major 
components detected were ethylenediaminetetraacetic acid, 
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nitroso-iminodiacetic acid, nitrilotriacetic acid, citric acid, succinic 
acid, and ethylenediaminetriacetic acid. The chelator of highest 
concentration was ethylenediaminetetraacetic acid in all six sam- 
ples analyzed. Liquid chromatography was used to quantitate low 
molecular weight acids including oxalic, formic, glycolic, and acetic 
acids, which are present in the waste as acid salts. From 23 to 
61% of the total organic carbon in the samples analyzed was ac- 
counted for by these acids. 


33763 (SAND-—93-4026) Trace water vapor determination in 
corrosive gases by infrared spectroscopy. Stallard, B.R. (San- 
dia National Labs., Albuquerque, NM (United States)); Rowe, R.K.; 
Garcia, M.J.; Haaland, D.M.; Espinoza, L.H.; Niemezyk, T.M. San- 
dia National Labs., Albuquerque, NM (United States). Dec 1993. 
70p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94018496. Source: 
OSTI; NTIS; GPO Dep. 

To extend the life of gas delivery systems and improve wafer 
yields, there is a need for an in-line monitor of HO contamination. 
Goal of this project is to develop such an instrument, based on in- 
frared spectroscopy, that has a detection limit of 30 ppB or better 
and costs $50K or less. This year’s work considered the applica- 
tion of Fourier transform infrared (FTIR) spectroscopy to H2O 
detection in N2 and HCI. Using a modified commercial FTIR spec- 
trometer and a long-path gas cell, a detection limit of about 10 ppB 
was demonstrated for H2O in No and HCI. This includes about a 
factor of three improvement achieved by applying quantitative mul- 
tivariate calibration methods to the problem. Absolute calibration of 
the instrument was established from absorptivities of prominent 
HO bands between 3600 and 3910 cm—'. Methods are described 
to minimize background moisture in the beam path. Spectral re- 
gion, detector type, resolution, cell type, and path length were 
optimized. Resolving the narrow HzO bands (FWHM ~ 0.20 cm-") 
is not necessary to achieve optimal sensitivity. In fact, optimal sen- 
sitivity is achieved at 2 to 4 cm—' resolution, allowing the use of 
an inexpensive interferometer. A much smaller, second generation 
instrument is described that will have a conservatively estimated 
detection limit of 1 ppB. Since the present laboratory instrument 
can be duplicated in its essential parts for about $90K, it is realistic 
to project a cost of $50K for the new instrument. An accessory for 
existing FTIR spectrometers was designed that may be marketed 
for as little as $10K. 


33764 (SAND—94-1129C) Characterization of 
poly(tetrafluoroethylene) surfaces by atomic force microscopy 
- results and artifacts. Howard, A.J. (Sandia National Labs., Albu- 
querque, NM (United States)); Rye, R.R.; Kjoller, K. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406268—1: Atomic force scan- 
ning tunneling microscopy symosium, Natick, MA (United States), 
7-9 Jun 1994). Order Number DE95000742. Source: OSTI; NTIS; 
GPO Dep. 

The surfaces of virgin and chemically etched 
poly(tetrafluoroethylene) (PTFE) have been studied using atomic 
force microscopy (AFM) in both contact and tapping modes. While 
attempting to perform AFM in contact mode on this relatively soft 
polymeric material, tip-induced imaging artifacts (presumably due 
to blunt tips and tip-to-surface interactions) were identified when 
the results were compared to scanning electron microscopy (SEM) 
surface images. When subsequent AFM imaging was performed in 
tapping mode it was apparent that these tip-induced artifacts were 
eliminated. Comparable tapping mode AFM and SEM images were 
obtained for even the highly porous, unstable surface that results 
from sodium naphthalenide etching of PTFE. AFM imaging in 
tapping mode of virgin and etched PTFE surfaces shows the three- 
dimensional character of the etched surface necessary for 
mechanical interlocking and resultant strong adhesion. 
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Refer also to citation(s) 32132, 32166, 32311, 32499, 32512, 
32535, 32536, 32845, 32915, 32920, 32921, 33550, 33581, 33673, 
33680, 33681, 33689, 33718, 33728, 33729, 33755, 34242, 34260, 
34262, 34376, 35052 
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33765 (AAA-KTF/FKF-93/9) Plug flow reactor studies on 
the ammonia - nitric oxide reaction: Influence of mixing condi- 
tions and the presence of nitrous oxide. Chowdhury, K. Aabo 
Akademi, Turku (Finland). Combustion Chemistry Research Group. 
1993. 26p. Project KTM-LIEKKI2-201. Order Number DE95700209. 
Source: OSTI; NTIS. 

LIEKKI2 Research Programme. 

The report presents results of laboratory plug flow reactor stud- 
ies on the Selective Non-catalytic Reduction (SNR) of NO by NHs. 
The study includes two parts. By injecting reactants in various pos- 
sible ways, the question how well the reactants mix before the 
reaction commences was studied. Second, since a significant 
amount of nitrous oxide, N2O. is always present in the flue gases 
of FRC and CFBC, the effect of N20 on the SNR process was 
studied. The work is a part of the project 201, 'Gas-Phase Reac- 
tions at Combustion and Gasification’ in LIEKKI 2, the Combustion 
and Gasification Research Program of Finland. 


33766 (ANL/CHM/PP-72141) Intermolecular interactions 
invoiving C-H bonds, 3, Structure and energetics of the inter- 
action between CH, and CN~. Novoa, J.J. (North Carolina State 
Univ., Raleigh, NC (United States). Dept. of Chemistry); Whangbo, 
Myung-Hwan; Williams, J.M. Argonne National Lab., IL (United 
States); North Carolina State Univ., Raleigh, NC (United States). 
Dept. of Chemistry. [1991]. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38 
FG05-86ER45258. Order Number DE95001058. Source: OSTI; 
NTIS; GPO Dep. 

On the basis of SCF and single reference MP2 calculations, the 
full potential energy surface of the interaction between CH, and 
CN~- was studied using extended basis sets of up to near Hartree- 
Fock limit quality. Colinear arrangements C-N~.--H-CH3 and 
N-C—..-H-CHg are found to be the only two energy minima. The 
binding energies of these two structures are calculated to be 2.5 
and 2.1 kcal/mol, respectively, at the MP2 level. The full vibrational 
analyses of two structures show a red shift of about 30 cm~" for 
the vs C-H stretching. 


33767 (ANL/CHM/PP-75382) An improved and facile 
method for the synthesis of 1,1-bis(4-hydroxyphenyl)-2- 
phenylethylene and its derivatives. Shafii, B. (Argonne National 
Lab., IL (United States)); Atcher, R.W.; DeSombre, E.R. Argonne 
National Lab., IL (United States). [1994]. 12p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Health and 
Human Services, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95001125. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The synthesis of 1,1-bis(4-hydroxyphenyl)-2-phenylethylene, 
which is of biological interest, has been reported by several authors 
in the past. In this article an improved method is introduced. Differ- 
ent (and commercially available) starting materials are adopted. 
Also a protective group which is easily attached and removed is 
used. This procedure provides milder reaction conditions and better 
yields while the number of steps involved in the synthesis of the 
compound are reduced. Furthermore, the reactions are clean and 
formation of byproducts which lead to poorer yields are avoided. 


33768 


(ANU/IPNS/CP-83105) Hydrogen vibrational density 
of states of adsorbed water on rare-earth modified zirconia. 
Loong, C.K. (Argonne National Lab., IL (United States)); Iton, L.E.; 
Ozawa, Masakuni. Argonne National Lab., IL (United States). 20 
Jul 1994. 9p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-31109-ENG-38. (CONF-9410165-—5: 
Neutron scattering, Sendai (Japan), 11-14 Oct 1994). Order Num- 
ber DE95001127. Source: OSTI; NTIS; GPO Dep. 

Rare-earth (RE) doped ZrO. prepared by a method of coprecipi- 
tation from aqueous solution shows many properties such as good 
thermal stability and large surface area (~80 m?/g) that are suit- 
able for use as catalyst supports and sorbents for a variety of 
molecules. The authors have measured the vibrational densities of 
States of surface hydroxyl groups as well as physisorbed water 
molecules in Lap 4Zrp 901.95 and Ndo ;Zro.9O;.95 by inelastic neu- 
tron scattering. The spectrum of dry RE-ZrO. exhibits a peak at 
about 455 meV characteristic of the O-H stretch vibrations of sur- 
face hydroxyl groups. At a submonolayer coverage of HzO this 
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peak broadens and shifts to a slightly lower energy. At higher cov- 
erage three bands, corresponding to the O-H stretch (~430 meV), 
H-O-H bend (~200 meV) and librational motion (~80 meV), were 
observed. The decreasing energy and larger width of the OH 
stretch band with increasing H2O coverage indicate the influence 
of hydrogen bonding on the motion of water molecules. 


33769 (ANL/MSD/CP-84189) Structure of ionic interfaces 
from an absolutely convergent solution of the Madelung prob- 
lem. Wolf, D. Argonne National Lab., IL (United States). Sep 1994. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9403159—-1: International 
symposium on interfaces in ionic materials, Schloss Ringberg (Ger- 
many), 6-11 Mar 1994). Order Number DE94019268. Source: 
OSTI; NTIS; GPO Dep. 

The classic Madelung problem, i.e., the divergence associated 
with the r—' term in the Coulomb potential of condensed ionic sys- 
tems, was cast into an absolutely convergent form that is readily 
evaluated by direct lattice summation, revealing a net r—° range of 
this potential. The realization that Coulomb interactions in con- 
densed systems can actually be rather short ranged (if the system 
is overall neutral) permits novel physical insights into their structure 
and energetics to be gained. As an example, it was demonstrated 
that an understanding of the range and the nature of the conver- 
gence of the Coulomb potential leads naturally to the prediction, 
verified by computer simulations for rocksalt-structured surfaces, 
that all surfaces in predominantly ionic materials should be funda- 
mentally reconstructed. The work also provides a conceptual 
framework for the theoretical treatment of polar surfaces and inter- 
faces, as demonstrated for the case of the (111) stacking fault and 
of the (111) twin boundary in the rocksalt structure. 


33770 (CEA-N-2737) Adjustment of activity coefficients as 
a function of changes in temperature, using the SIT: SIT: Spe- 
cific Interaction Theory. Giffaut, E.; Vitorge, P.; Capdevila, H. 
CEA Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. Stockage Dechets. Nov 1993. 29p. (in French). Or- 
der Number DE95600050. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The aim of this work is to propose and to check approximations 
to calculate from only a few experimental measurements, ionic 
strength, |, and temperature, T, influences on Gibbs energy, G, 
redox formal potential, E, and standard equilibrium constant, K. Se- 
ries expansions versus T are first used: S and Cp/2T, are typically 
the -G first and second order terms. In the same way, -AH and 
T?ACp/2 are the first and second order terms of R in K expansions 
versus 1/T. This type of approximation is discussed for the E of the 
M4+/MS+, MO,2+/MO,* and MO,(CO3)34-/MO2(CO3)3°~ couples 
(M = U or Pu) measured from 5 to 70 deg C, for the standard AG 
of some solid U compounds, calculated from 17 to 117 deg C, and 
for ACp, AG and lg K of the CO2(aq//HCO3~- equilibrium from 0 to 
150 deg C. Excess functions, X®*, are then calculated from activity 
coefficients, y: enthalpy, H, or heat capacity, Cp, adjustment as a 
function of | changes is needed only when the + adjustment as a 
function of T changes is needed. The SIT coefficient, «, variations 
with T, are small and roughly linear for the above redox equilibria 
and for chloride electrolytes mean +: first order expansion seems 
enough to deduce e, and then the excess functions G®*, S®* and 
H®, in this T range; but second order expansion is more consis- 
tent to estimate Cp®. (authors). 25 refs., 3 tabs., 1 fig. 


33771 (CONF-940414-5) Production of SoFi9, S2OF,>) and 
S202F 19 by spark discharges in SF,*. Sauers, |. (Oak Ridge Na- 
tional Lab., TN (United States)); Mahajan, S.M.; Cacheiro, R.A. 
Oak Ridge National Lab., TN (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 7. international symposium on gaseous 
dielectrics; Knoxville, TN (United States); 24-28 Apr 1994. Order 
Number DE95001421. Source: OSTI; NTIS; GPO Dep. 
Measurements have been made of the spark yield of SF1. and 
S2OF io as a function of O2 and H2O concentration. In addition the 
formation of S2O2F;9 is reported. The spark yield of SoF4o9 is re- 
duced when either oxygen or water is added to SF,. On the other 
hand the yield of S2OF;o is increased when either oxygen or water 
is added, oxygen having the greater effect. A simple model is pre- 
sented based on a common SFz precursor to SoFy9 and SOF j5 





showing good agreement with the yields of both byproducts in O2/ 
SFg and H2O/SF, mixtures. The yield of SoFi9 is found to be 
greatest when the spark chambers is very dry and the electrodes 
are well conditioned. 


33772 (CONF-940526-8) Use of a biparticle fluidized-bed 
bioreactor for the continuous and simultaneous fermentation 
and purification of lactic acid. Kaufman, E.N.; Cooper, S.P.; 
Clement, S.L.; Little, M.H. Oak Ridge National Lab., TN (United 
States). [1994]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 16. sym- 
posium on biotechnology for fuels and chemicals; Gatlinburg, TN 
(United States); 9-13 May 1994. Order Number DE95000955. 
Source: OSTI; NTIS; GPO Dep. 

A continuous biparticle fluidized bed reactor is developed for the 
simultaneous fermentation and purification of lactic acid. In this 
processing scheme, bacteria are immobilized in gelatin beads and 
are fluidized in a columnar reactor. Solid particles with sorbent ca- 
pacity for the product are introduced at the top of the reactor, and 
fall counter currently to the biocatalyst, effecting in situ removal of 
the inhibitory product, while also controlling reactor pH at optimal 
levels. Initial long-term fermentation trials using immobilized Lacto- 
bacillus delbreuckii have demonstrated a 12 fold increase in 
volumetric productivity during adsorbent addition as opposed to 
control fermentations in the same reactor. Unoptimized regenera- 
tion of the loaded sorbent has effected at least an 8 fold 
concentration of lactic acid, and a 68 fold enhancement in separa- 
tion from glucose compared to original levels in the fermentation 
broth. The benefits of this reactor system as opposed to conven- 
tional batch fermentation are discussed in terms of productivity and 
process economics. 


33773 (CONF-9410114—1) Molecular-based study of solu- 
tions in supercritical solvents. Shah, V.M. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Chemical Engineering); Lee, 
L.L.; Cochran, H.D. Oak Ridge National Lab., TN (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 3. international symposium 
on supercritical fluids; Strasbourg (France); 17-19 Oct 1994. Order 
Number DE94019326. Source: OSTI; NTIS; GPO Dep. 

Behavior and properties of solutions in supercritical (SC) sol- 
vents are related to microscopic structures, and the structure and 
properties of typical attractive SC solutions have been well-studied 
both experimentally and theoretically. New and interesting proper- 
ties, however, have been uncovered in recent studies of dilute 
repulsive and weakly attractive SC solutions. Such repulsive and 
weakly attractive solutions are encountered in practice when rela- 
tively volatile substances are present in a SC solvent. Specific 
examples of practical importance include organic molecules in SC 
water and light gases in SC carbon dioxide. We report a study of 
the microscopic structure and thermodynamic properties of these 
less-known repulsive and weakly attractive SC mixtures. Results 
are based on integral equation calculations for model systems and 
illustrate the qualitative behaviors that may be expected in practice. 
The results are based on Ornstein-Zernike integral equation calcu- 
lations in the Percus-Yevick approximation applied to dilute, binary 
Lennard-Jones mixtures. The microscopic structures calculated 
(pair correlation functions) are related to the thermodynamic prop- 
erties through the fluctuation integrals of Kirkwood-Buff theory. 
Whether the system behaves as a repulsive mixture or a weakly 
attractive mixture depends on size of solute molecule and strength 
of its intermolecular attraction relative to the solvent molecule as 
well as on the temperature and density of the system relative to 
the critical temperature and density of the solvent. 


33774 (DOE/CE/23810-38C) Accelerated screening meth- 
eds for determining chemical and thermal stability of 
refrigerant-lubricant mixtures part li: Experimental compar- 
isons and verification of methods: Quarterly technical 
progress report, October 1, 1993-March 31, 1994. Kauffman, R. 
(Dayton Univ., OH (United States). Research Inst.).  Air- 
Conditioning and Refrigeration Technology Inst., Inc., Arlington, VA 
(United States); Dayton Univ., OH (United States). Research Inst. 
Jul 1994. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91CE23810. Order Number 
DE95000743. Source: OSTI; NTIS; GPO Dep. 
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ARTI MCLR Project No. 655-51500. 

The research reported herein continued to concentrate on in situ 
conductivity measurements for development into an accelerated 
screening method for determining the chemical and thermal stabili- 
ties of refrigerant/lubricant mixtures. The work reported herein was 
performed in two phases. In the first phase, sealed tubes were pre- 
pared with steel catalysts and mixtures of CFC-12, HCFC-22, 
HFC-134a, and HFC-32/HFC-134a (zeotrope 30:70) refrigerants 
with oils as described in ANSI/ASHRAE Method 97-1989. In the 
second phase of work, modified sealed tubes, with and without 
steel catalysts present, were used to perform in situ conductivity 
measurements on mixtures of CFC-12 refrigerant with oils. The 
isothermal in situ conductivity measurements were compared with 
conventional tests, e.g., color measurements, gas chromatography, 
and trace metals to evaluate the capabilities of in situ conductivity 
for determining the chemical and thermal stabilities of refrigerant/ 
lubricant mixtures. Other sets of tests were performed using 
ramped temperature conditions from 175°C (347°F) to 205°C 
(401°F) to evaluate the capabilities of in situ conductivity for de- 
tecting the onset of rapid degradation in CFC-12, HCFC-22 and 
HFC-134a refrigerant mixtures with naphthenic oil aged with and 
without steel catalysts present. 


33775 (DOE/ER/13323-T2) Highly nucleophilic acetylide, 
vinyl, and vinylidene complexes: Final progress report, 1 Jan- 
uary 1991-31 March 1994. Geoffroy, G.L. Pennsylvania State 
Univ., University Park, PA (United States). Dept. of Chemistry. 4 
Oct 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER13323. Order Number 
DE95000404. Source: OSTI; NTIS; GPO Dep. 

In the course of this research the authors found that the anionic 
alkynyl complex [Cp'(CO)(PPh3)Mn-C=C-CH3]~ can be generated 
in situ by the addition of two equivalents of n-BuLi to a solution of 
the carbene complex Cp’(CO)(PPh3)Mn=C(OMe)CH2CHg3. It was 
also found that the highly nucleophilic propynyl complex 
[Cp(CO)(PPh3)Mn-C=C-Me]— reacts with a variety of aldehydes 
and ketones in the presence of BF3-Et2O to give, after quenching 
with MeOH, a series of cationic vinyicarbyne complexes of the 
general form [Cp(CO)(PPh3)Mn=C-C(Me)=C(R)(R’)JBF,. The 
cationic alkylidyne complexes [Cp(CO)>M=C-CH2R]* [M = Re, R = 
H, M = Mn, R = H, Me, Ph] have been found to undergo facile de- 
protonation to give the corresponding neutral vinylidene complexes 
Cp(CO)2M=C=C(H)R. The authors have also investigated reactions 
relevant to the halide promoted Fe and Ru catalyzed carbonylation 
of nitroaromatics. The final part of this work has involved investiga- 
tions of metal-oxo complexes. 


33776 (DOE/ER/13612-T1) Infrared study of carbon de- 
posits on bimetallic catalysts: Final report, 1 September 
1986-30 May 1994. Eischens, R.P. Lehigh Univ., Bethlehem, PA 
(United States). Zettlemoyer Center for Surface Studies. [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13612. Order Number DE95000902. Source: 
OSTI; NTIS; GPO Dep. 

The study investigated coke deposited on alumina, on platinum/ 
alumina, and on bimetallic/alumina catalysts. The interest in coke 
is based on coke deposition being the limited factor in the pro- 
cesses used to produce gasoline. The success of the bimetallic 
catalysts can be related to their effect on coke deposition. The 
consensus view has been that coke deposits on catalysts are a 
complex species composed of carbon and hydrogen in which the 
hydrogen/carbon ratio is inversely related to the temperature to 
which the coke has been heated. A new factor was introduced 
when infrared studies detected bands at 1580 and 1470 cm’, 
Isotropic substitution studies showed that these bands are due to 
an oxygenated species similar to a carboxylate. During the fifth 
year of the project, it was shown that the oxygen needed to con- 
vert hydrocarbons to carboxylate are provided by the more basic 
hydroxyls on the alumina surface. Carboxylates were not observed 
in coke deposited on zeolites under conditions which produced car- 
boxylates on alumina. This difference is attributed to the absence 
of strongly basic hydroxyl groups in zeolites. During the final sixth 
year this work was extended to show that treatment of alumina 
with hydrogen sulfide eliminates carboxylate formation. Results 
from this study are discussed. 


ERA Vol. 19, No. 12 291 





40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


33777 (DOE/ER/13954-T2) Correlations between surface 
structure and catalytic activity/selectivity: Progress report, 
January 1, 1994-December 31, 1994. Goodman, D.W. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chem- 
istry. Sep 1994. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13954. Order Number 
DE94019023. Source: OSTI; NTIS; GPO Dep. 

The primary focus of this research is to address those issues 
which are keys to understanding the relationship between surface 
properties and catalytic activity/selectivity. These issues also im- 
pact the understanding of the origins of the enhanced catalytic 
properties of mixed-metal catalysts. The experimental approach uti- 
lizes a microcatalytic reactor contiguous to a surface analysis 
system, an arrangement which allows in vacuo transfer of the cata- 
lyst from one chamber to the other. Surface techniques being used 
include Auger (AES), ultraviolet and X-ray photoemission spec- 
troscopy (UPS and XPS), temperature programmed desorption 
(TPD), low energy electron diffraction (LEED), high resolution elec- 
tron energy loss spectroscopy (HREELS), infrared reflection 
absorption spectroscopy (IRAS), and scanning tunneling and 
atomic force microscopy (STM and AFM). This research program 
builds upon previous experience relating the results of single crys- 
tal kinetic measurements with the results obtained with supported 
analogs. As well, the authors are exploiting recent work on the 
preparation, the characterization, and the determination of the 
catalytic properties of ultra-thin metal and metal oxide films. Specif- 
ically, the program is proceeding toward three goals: (1) the study 
of the unique catalytic properties of ultrathin metal films; (2) the in- 
vestigation of the critical ensemble size requirements for principal 
catalytic reaction types; and (3) the modelling of supported cata- 
lysts using ultra-thin planar oxide surfaces. 


33778 (DOE/ER/45372-7) Energetics, bonding mechanism 
and electronic structure of ceramic/ceramic and metal/ceramic 
interfaces: Annual progress report, April 1, 1994—September 
30, 1994. Freeman, A.J. Northwestern Univ., Evanston, IL (United 
States). Dept. of Physics and Astronomy. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER45372. Order Number DE95000601. Source: OSTI; NTIS; 
GPO Dep. 

New efforts have been directed toward understanding the elec- 
tronic structure and properties of the metal/ceramic interface. The 
authors studied the structure and electronic structure properties of 
the Ag/CdO (100) interface employing the total energy FLAPW thin 
film method. In addition, the structural, electronic, and magnetic 
properties of the metal-ceramic interfaces between palladium, 
rhodium, or ruthenium and magnesium oxide were investigated by 
the FLAPW method. 


33779 (DOE/PC/89868-11) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, April 1, 1992—June 30, 1992. Bukur, D.B. Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering. 15 Jul 1992. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89868. Order Number 
DE95000886. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced slurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 
systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 


Supported and unsupported iron/copper/potassium catalysts are 
presented. 


33780 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, July 1, 1992-September 30, 1992. Bukur, D.B. Texas A and 
M Unw., College Station, TX (United States). Dept. of Chemical 
Engineering. 23 Oct 1992. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89868. Order 
Number DE95000887. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced slurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 


(DOE/PC/89868-12) Development of improved iron 


systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 
supported and unsupported iron/copper/potassium catalysts are 
presented. 


33781 (DOE/PC/89868-13) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, October 1, 1992-December 31, 1992. Bukur, D.B. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chemi- 
cal Engineering. 29 Jan 1993. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89868. 
Order Number DE95000888. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced slurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 
systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 
supported and unsupported iron/copper/potassium catalysts are 
presented. 


33782 (DOE/PC/89868-14) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, January 1, 1993—March 31, 1993. Bukur, D.B. Texas A and 
M Univ., College Station, TX (United States). Dept. of Chemical 
Engineering. 20 Apr 1993. 3i1p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89868. Order 
Number DE95000889. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced siurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 
systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 
supported and unsupported iron/copper/potassium catalysts are 
presented. 


33783 (DOE/PC/89868-15) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, April 1, 1993-June 31, 1993. Bukur, D.B. Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering. 15 Jul 1993. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89868. Order Number 
DE95000824. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced slurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 
systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 
supported and unsupported iron/copper/potassium catalysts are 
presented. 


33784 (DOE/PC/89868-16) Development of improved iron 
Fischer-Tropsch catalysts: Quarterly technical progress re- 
port, July 1, 1993-September 30, 1993. Bukur, D.B. Texas A and 
M Univ., College Station, TX (United States). Dept. of Chemical 
Engineering. 21 Oct 1993. 170p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-89PC89868. Order 
Number DE95000890. Source: OSTI; NTIS; GPO Dep. 

Texas A&M Research Foundation Project 6464. 

The objective of proposed research is the development of cata- 
lysts with enhanced slurry phase activity and better selectivity to 
fuel range products, through a more detailed understanding and 
systematic studies of the effects of pretreatment procedures and 
promoters/binders (silica) on catalyst performance. Studies of both 
supported and unsupported iron/copper/potassium catalysts are 
presented. 


33785 (DOE/PC/92122-T7) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction: Technical 
progress report, April 1994—June 1994. Schmidt, E.; Song, C.; 
Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Jul 
1994. 19p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC22-92PC92122. 
DE95001171. Source: OSTI; NTIS; GPO Dep. 

Coal liquefaction involves cleavage of methylene and dimethy- 
lene bridges connecting polycyclic aromatic units. The selected 
compound for model coal liquefaction reactions is 4-(1- 
naphthylmethyl)bibenzyl (NMBB). This report describes the 
synthesis and screening of several iron containing complexes as 
precursors of dispersed catalysts for hydrocracking of NMBB. Ex- 
periments were carried out at 400°C for 30 min under 6.9 MPa Hp 
pressure. All catalyst precursors converted NMBB predominately 
into naphthalene and 4-methylbibenzyl. Small amounts of sec- 
ondary products were formed by hydrogenation, isomerization and 
fragmentation of the primary products. The greatest activity among 
the tested catalysts was found using superfine iron oxide with 
added sulfur. An experiment of the high surface Fe2O, without 
added sulfur gave only moderate conversion. Organometallics with 
relatively high volatility show higher activity than the inorganic sys- 
tem iron oxide. The thiocubane type cluster Cp4Fe4S,4 showed the 
lowest activity. The beneficial effect of sulfur was also demon- 
strated in a reaction of iron pentacarbony! and NMBB. A sulfur-free 
run showed substantially smaller conversion, whereas an experi- 
ment with added sulfur gave 15.6 % higher conversion. The 
catalytic activity of Cp2Fe2(CO), is the highest among the sulfur- 
free catalyst precursors. 


33786 (GS}-94-41(prepr.)) First spatial isotopic separation 
of relativistic uranium projectile fragments. Magel, A. 
(Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Geissel, H.; Voss, B.; Armbruster, P.; Aumann, T. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jul 1994. 16p. Order Number DE95702651. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Spatial isotopic separation of relativistic uranium projectile frag- 
ments has been achieved for the first time. The fragments were 
produced in peripheral nuclear collisions and spatially separated in- 
flight with the fragment separator FRS at GSI. A two-fold 
magnetic-rigidity analysis was applied exploiting the atomic energy 
loss in specially shaped matter placed in the dispersive central fo- 
cal plane. Systematic investigations with relativistic projectiles 
ranging from oxygen up to uranium demonstrate that the FRS is a 
universal and powerful facility for the production and in-flight sepa- 
ration of monoisotopic, exotic secondary beams of all elements up 
to Z=92. This achievement has opened a new area in heavy-ion 
research and applications. (orig.) 


33787 (INIS-mf-14327) Hydrometailurgical recovery of nio- 
bium from columbite. Hamzah bin Darus (Science Univ. of 
Malaysia, Minden, Pulau Pinang (Malaysia)). No corporate text 
available. [1994]. 8p. (CONF-9112185—: National seminar on the 
assessment of IRPA research achievement in 5th Malaysian Plan: 
industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order Num- 
ber DE95600051. Source: OSTI; NTIS (US Sales Only); INIS. 

A novel hydrometallurgical process for recovering niobium from 
columbite has been investigated. The process involves three major 
unit operations; leaching, solvent extraction and precipitation. The 
leaching process developed using HF/HCi mixture shows high effi- 
ciency of about 97% from columbite when the HF/HCI ratio is 14:8 
after 5 hrs leaching at L/S ratio 2.5. Niobium is further extracted 
using TBP from aqueous leached solution and subsequent precipi- 
tation with addition of HNO sub 3 yields 48% of niobium from the 
leached solution with purity of 98.5%. The organic extract is further 
washed with aqueous 4M HCI to recover 100% of the niobium with 
purity of 81.9%. The combination of this three unit operations allow 
the recovery of 62% of niobium in precipitates of purity between 
80-99%. 


Order Number 


33788 (INIS-mf-14343) Digoxin radioimmunoassay kit. The 
Bulletin of the Department of Medical Sciences, v. 321. Charoen- 
siriwatana, W.; Janejai, N.; Thavaranantha, D.; Arpornsuwan, T.; 
Tankananond, W. Ministry of Public Health, Bangkok (Thailand). 
Health Science Research Div. Mar 1990. 17p. (in Thai). Order 
Number DE95601309. Source: OSTI; NTIS (US Sales Only); INIS. 

The study was made with an objective of research in methodol- 
ogy on self-production of digoxin radioimmunoassay kit. The 
development had been done successfully in the second antibody 
liquid phase technique with 10 times cheaper in price. The assay 
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showed good precision and reproducibility with 93.6% of the recov- 
ery result. Additionally, the anti-digoxin serum composed in this kit 
was very highly specific to digoxin i.e. only 0.7% cross-reactivity to 
digitoxin. The stability study showed that the shelf-life of the kit 
was up to 2 months at 4°C storage. Therefore, the kit appeared 
suitable for routine clinical diagnosis of serum digoxin. 


33789 (KFK-5275) A theoretical relation between the form 
factor concept and the fractal description of irregularily 
shaped particles. Naumann, K.H.; Bunz, H. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Lab. fuer Aerosolphysik und 
Filtertechnik (LAF). Apr 1994. 26p. (In German). Order Number 
DE95707995. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes a theoretical concept that establishes a 
complete link between the form factor characterization and the 
fractal description of irregularily shaped particles. Of central 
importance is the approximate consideration of hydrodynamic inter- 
actions between the primary particles within the framework of the 
Kirkwood-Riseman theory, resulting in a clear distinction between 
the geometric and the hydrodynamic radius of the agglomerates. 
Furthermore, special attention is given to the description of the 
density decay in the outer regions of the particles. Using connectiv- 
ity arguments it is shown that the case of particles with very low 
fractal dimension (e.g. chainlike species) requires a specific treat- 
ment. (orig./HP) 


33790 (LA-UR-94-2936) Report on DOE - industry work- 
shop on Computer-Aided Catalyst Design (CACD). Hay, P.J. 
(comp.). Los Alamos National Lab., NM (United States). 1 Jul 
1994. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9404206-1: Com- 
puter aided catalyst design (CACD), Washington, DC (United 
States), 25 Apr 1994). Order Number DE94018311. Source: OST]; 
NTIS; GPO Dep. 

Representatives from industry, national laboratories, and the 
DOE met to review the status of the DOE-sponsored Computer- 
Aided Catalyst Design (CACD) program and to assess current 
industrial needs in CACD. Of the 40 participants at the workshop, 
nearly half were from industry representing 12 companies—Arco 
Chemical, Amoco Chemical, Biosym, Dow, DuPont, Exxon, Ford, 
General Motors, Mobil, Monsanto, W.R. Grace and Union Carbide— 
that included nine of the largest chemical producers in the U.S. 
representing $61 billion in chemical sales in 1993. An overview of 
developments in catalyst modeling at the national laboratories was 
presented, and current CACD-related activities at each of the com- 
panies were described by the industrial participants. The CACD 
program is addressing important industry needs and is having a 
significant impact despite the current limited scope and budget. 
The industrial participants urged the program to continue to target 
specific areas and to encourage collaborative work among the 
national labs. Industrial participants expressed strong interest in in- 
creased interactions with CACD activities at the national labs, 
where competencies in theory, modeling, and simulation comple- 
ment the traditional strengths of catalysis expertise in industry. The 
chemical, refining and automotive industries face continual eco- 
nomic and environmental pressures for now or improved catalytic 
processes that are more efficient and produce fewer undesirable 
byproducts. CACD is viewed as an effective means to enhance ex- 
perimental catalysis research. The industrial participants attested to 
the importance of developing and applying catalysis modeling ca- 
pabilities. The companies represented at the meeting had varying 
degrees of activity in this area, and many already had significant 
interactions with national labs. As potential users of this technol- 
ogy, they strongly endorsed the work in the CACD program in the 
development of modeling capabilities. 


33791 (LBL-35673) Electronic structure of Cg fullerites 
and nanotubes. Louie, S.G. Lawrence Berkeley Lab., CA (United 
States). May 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Grant DMR91- 
20269. (CONF-9403164—1: 1994 international winterschool on 
electronic properties of novel materials, Kirchberg/Tirol (Austria), 5- 
21 Mar 1994). Order Number DE95000784. Source: OSTI; NTIS; 
GPO Dep. 
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The authors present results on the electron excitation energies of 
solid Cg calculated using a first-principles quasiparticle theory. 
The effects of electron correlations and molecular orientational dis- 
orders are included. The single-particle properties of solid Ceo are 
found to be well described in a quasiparticle band picture with ori- 
entation disorders. Electron-hole interactions are shown to be very 
strong in optical processes resulting in Frenkel excitons and siz- 
able difference between the optical and photoemission gaps. The 
electronic and structural properties of carbon and other nanotubes 
are also investigated. Total energy results predict that the tubules 
are stable with respect to the formation of strips down to very small 
radii. Hybridization of the o* and 7* states is shown to be as im- 
portant as band-folding effects in determining the metallicity of 
small radius tubules. 


33792 (LBL-35954) Transition metal oxides deposited on 
rhodium and platinum: Surface chemistry and catalysis. Boffa, 
A.B. (Univ. of California, Berkeley, CA (United States). Dept. of 
Chemistry). Lawrence Berkeley Lab., CA (United States). Jul 1994. 
202p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE95000793. 
Source: OSTI; NTIS; GPO Dep. 

The surface chemistry and catalytic reactivity of transition metal 
oxides deposited on Rh and Pt substrates has been examined in 
order to establish the role of oxide-metal interactions in influencing 
catalytic activity. The oxides investigated included titanium oxide 
(TiOx), vanadium oxide (VOx), iron oxide (FeOx), zirconium oxide 
(ZrOx), niobium oxide (NbOx), tantalum oxide (TaOx), and tungsten 
oxide (WOx). The techniques used to characterize the sample 
included AES, XPS, LEED, TPD, ISS, and STM. After characteriza- 
tion of the surface in UHV, the sample was enclosed in an 
atmospheric reaction cell to measure the influence of the oxide de- 
posits on the catalytic activity of the pure metal for CO and CO2 
hydrogenation. The oxide deposits were found to strongly enhance 
the reactivity of the Rh foil. The rates of methane formation were 
promoted by up to 15 fold with the maximum in rate enhancement 
occurring at oxide coverages of approximately 0.5 ML. TiOx TaOx, 
and NbOx were the most effective promoters and were stable in 
the highest oxidation states during both reactions (compared to 
VOx, WOx, and FeOx). The trend in promoter effectiveness was 
attributed to the direct relationship between oxidation state and 
Lewis acidity. Bonding at the metal oxide/metal interface between 
the oxygen end of adsorbed CO and the Lewis acidic oxide was 
postulated to facilitate C-O bond dissociation and subsequent hy- 
drogenation. 192 refs. 


33793 (NEI-FI-233) Numerical strategies in solving gas- 
liquid reactor models. Romanainen, J. Aabo Akademi, Turku 
(Finland). Lab. of Industrial Chemistry. 1994. 199p. Order Number 
DE95700248. Source: OSTI; NTIS. 

Gas-liquid reactions are frequently used in industry to carry out 
€.g. various oxidation, hydrogenation and chlorination processesor 
absorption, where reacting components are used to enhance ab- 
sorption. The modeling of the two phenomena present in gas-liquid 
reactors - the reaction enhanced mass transfer through the phase 
interface and the bulk phase reactions - leads into specified mathe- 
matical problems depending on the reactor type. This study 
provides some insight on the numerical strategies and methods 
available for solving the mathematical problems arising from gas- 
liquid reactor modeling. The numerical aspects of various solution 
Strategies and discretization methods are considered for both 
Steady state and dynamic reactor models. The modeling and the 
numerical solution of isothermal tank reactors and bubble column 
reactors was studied with various reaction kinetics including a sin- 
gle first order irreversible reaction, some autocatalytic reactions 
and two competitive-consecutive second order reactions. Conclu- 
sions and recommendations are given on the applicability of 
various strategies and discretization methods. Simultaneous and 
sequential strategies were tested together with discretization meth- 
ods based both on finite difference and orthogonal collocation. A 
novel outlet boundary condition for the axial dispersion model was 
introduced. Also a simple grid refinement scheme for the finite dif- 
ference discretization was presented. Some important gas-liquid 
reactions are by absorption in alkaline liquids. 
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33794 (ORNL/TM-12800) Catalyzed reduction of nitrate in 
aqueous solutions. Haas, P.A. Oak Ridge National Lab., TN 
(United States). Aug 1994. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE94017660. Source: OSTI; NTIS; INIS; GPO Dep. 

Sodium nitrate and other nitrate salts in wastes is a major 
source of difficulty for permanent disposal. Reduction of nitrate us- 
ing aluminum metal has been demonstrated, but NH3, hydrazine, 
or organic compounds containing oxygen would be advantageous 
for reduction of nitrate in sodium nitrate solutions. Objective of this 
seed money study was to determine minimum conditions for reduc- 
tion. Proposed procedure was batchwise heating of aqueous 
solutions in closed vessels with monitoring of temperatures and 
pressures. A simple, convenient apparatus and procedure were 
demonstrated for observing formation of gaseous products and col- 
lecting samples for analyses. The test conditions were 250°C and 
1000 psi max. Any useful reduction of sodium nitrate to sodium hy- 
droxide as the primary product was not found. The nitrate present 
at pHs < 4 as HNO3 or NH4NOz is easily decomposed, and the 
effect of nitromethane at these low pHs was confirmed. When 
acetic acid or formic acid was added, 21 to 56% of the nitrate in 
sodium nitrate solutions was reduced by methanol or formalde- 
hyde. With hydrazine and acetic acid, 73 % of the nitrate was 
decomposed to convert NaNO; to sodium acetate. With hydrazine 
and formic acid, 36% of the nitrate was decomposed. If these 
products are more acceptable for final disposal than sodium nitrate, 
the reagents are cheap and the conversion conditions would be 
practical for easy use. Ammonium acetate or formate salts did not 
significantly reduce nitrate in sodium nitrate solutions. 


33795 (PNL-9445) Chemical structure and dynamics: An- 
nual report 1993. Colson, S.D. Pacific Northwest Lab., Richland, 
WA (United States). Jul 1994. 58p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE95001117. Source: OSTI; NTIS; GPO Dep. 

The Chemical Structure and Dynamics program responds to the 
need for a fundamental, molecular-level understanding of chemistry 
at the wide variety of environmentally-important interfaces. The 
research program is built around the established relationship be- 
tween structure, thermodynamics, and kinetics. This research effort 
continues to evolve into a program of rigorous studies of 
fundamental molecular processes in model systems (e.g., well- 
characterized surfaces, single-component solutions, clusters, and 
biological molecules), and studies of complex systems found in the 
environment. Experimental studies of molecular and supramolecu- 
lar structures and thermodynamics are key to understanding the 
nature of matter, and lead to direct comparison with computational 
results. Kinetic and mechanistic measurements, combined with 
real-time dynamics measurements of atomic and molecular motions 
during chemical reactions, provide for a molecular-level description 
of chemical reactions. The anticipated results of this work are the 
achievement of a quantitative understanding of chemical processes 
at complex interfaces, the development of new techniques for the 
detection and measurement of species at such interfaces, and the 
interpretation and extrapolation of the observations in terms of 
models of interfacial chemistry. The Chemical Structure and Dy- 
namics research program includes five areas described in detail in 
this report: Reaction mechanisms at solid interfaces; Solution and 
solution interfaces; Structure and dynamics of biological systems; 
Analytical methods development; and atmospheric chemistry. Ex- 
tended abstracts are presented for 23 studies. 


33796 (PNL-10052) Theory, modeling and simulation: 
Annual report 1993. Dunning, T.H. Jr.; Garrett, B.C. Pacific North- 
west Lab., Richland, WA (United States). Jul 1994. 138p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95001116. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Developing the knowledge base needed to address the environ- 
mental restoration issues of the US Department of Energy requires 
a fundamental understanding of molecules and their interactions in 
insolation and in liquids, on surfaces, and at interfaces. To meet 
these needs, the PNL has established the Environmental and 
Molecular Sciences Laboratory (EMSL) and will soon begin 





construction of a new, collaborative research facility devoted to ad- 
vancing the understanding of environmental moiecular science. 
Research in the Theory, Modeling, and Simulation program (TMS), 
which is one of seven research directorates in the EMSL, will play 
a critical role in understanding molecular processes important in 
restoring DOE’s research, development and production sites, in- 
cluding understanding the migration and reactions of contaminants 
in soils and groundwater, the development of separation process 
for isolation of pollutants, the development of improved materials 
for waste storage, understanding the enzymatic reactions involved 
in the biodegradation of contaminants, and understanding the inter- 
action of hazardous chemicals with living organisms. The research 
objectives of the TMS program are to apply available techniques to 
study fundamental molecular processes involved in natural and 
contaminated systems; to extend current techniques to treat molec- 
ular systems of future importance and to develop techniques for 
addressing problems that are computationally intractable at 
present; to apply molecular modeling techniques to simulate molec- 
ular processes occurring in the multispecies, multiphase systems 
characteristic of natural and polluted environments; and to extend 
current molecular modeling techniques to treat complex molecular 
systems and to improve the reliability and accuracy of such simula- 
tions. The program contains three research activities: Molecular 
Theory/Modeling, Solid State Theory, and Biomolecular Modeling/ 
Simulation. Extended abstracts are presented for 89 studies. 


33797 (PNL-SA-24420) Intrinsic barriers for H-atom trans- 
fer reactions involving hydrocarbons. Camaioni, D.M.; Autrey, 
S.T.; Franz, J.A. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-940813— 
at: 208. American Chemical Society national meeting, 
Washington, DC (United States), 21-26 Aug 1994). Order Number 
DES94018451. Source: OSTI; NTIS; GPO Dep. 

Intrinsic barriers (formally the barrier in the absence of driving 
force) for H-atom transfer reactions are key parameters in Evans- 
Polyanyi and Marcus equations for estimating exothermic reaction 
barriers and are fundamentally significant for the insight they pro- 
vide about bond reorganization energies for formation of transition 
state structures. Although knowable from experiment, relatively few 
of these barriers have been measured due to experimental difficul- 
ties in measuring rates for identity reactions. Thus, the authors 
have used semiempirical Molecular Orbital theoretical methods 
(MNDO/PMS) to calculate barriers for a series of H-atom transfer 
identity reactions involving alkyl, alkenyl, arylalkyl and hydroaryl 
radicals and donors. Briefly stated, they find that barriers decrease 
with the degree of alkyl substitution at the radical site whereas bar- 
riers increase with the degree of conjugation with the radical site. 
Details of the methodology and analyses of how these barrier 
heights correlate with reactant and transition state properties will 
be presented and discussed. 


33798 (PNL-SA-24421) Intrinsic barriers for H-atom trans- 
fer reactions. Camaioni, D.M.; Autrey, S.T.; Franz, J.A. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940813-22: 208. American 
Chemical Society national meeting, Washington, DC (United 
States), 21-26 Aug 1994). Order Number DE94018914. Source: 
OSTI; NTIS; GPO Dep. 

Hydrogen transfer reactions play a well-recognized role in coal 
liquefaction. While H-abstraction reactions between radicals and 
H-donors have been well-studied, understanding of structure- 
reactivity relationships remains surprisingly incomplete. Another 
form of hydrogen transfer known as radical hydrogen transfer (radi- 
cal donation of H to an unsaturated compound) is currently the 
subject of much speculation. The barriers for identity reactions are 
key parameters in the Evans-Polanyi equation for estimating reac- 
tion barriers and are fundamentally significant for the insight they 
provide about bond reorganization energies for formation of transi- 
tion state structures. Although knowable from experiment, relatively 
few H-abstraction identity barriers and no barriers for hydrocarbon 
radical hydrogen transfer reactions have been measured. This pa- 
per seeks to supplement and extend existing experimental data 
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with results obtained by calculation. The authors have used ab ini- 
tio and semiempirical molecular orbital methods (MNDO-PMS3) to 
calculate barriers for a series of H-atom abstraction and radical- 
hydrogen-transfer identity reactions for alkyl, alkenyl, arylalkyl and 
hydroaryl systems. Details of this methodology and analyses of 
how barrier heights correlate with reactant and transition state 
properties will be presented and discussed. 


33799 (PNL-SA-24450) Hydrogen exchange pathways be- 
tween arenes and dihydroarenes: An experimental and 
mechanistic modeling study of high temperature hydrogen 
transfer pathways. Autrey, T.S.; Cleveland, E.A.; Camaioni, D.M.; 
Franz, J.A. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-940813—24: 208. 
American Chemical Society national meeting, Washington, DC 
(United States), 21-26 Aug 1994). Order Number DE94019185. 
Source: OSTI; NTIS; GPO Dep. 

One of the major areas of interest in thermal hydroliquefaction 
involves the mechanisms of hydrogen shuttling by aromatic/ 
hydroaromatic donor solvents to coal structure, engendering the 
scission of thermally-stable alkylaromatic linkages. Derbyshire et al. 
and McMillen and Malhotra were among the first to recognize that 
hydrogen donor solvents can play an active role in the scission of 
thermally stable C-C bonds in coal structures. At least two “con- 
ventional” hydrogen-transfer pathways, hydrogen atoms (HA) and 
reverse radical disproportionation (RRD), and two “unconventional” 
hydrogen transfer pathways, radical hydrogen-transfer (RHT) and 
addition-transfer-elimination, could play a role in the shuttling of hy- 
drogen from donor solvent to the ipso positions of substituted 
aromatic linkages in coal structures. It is unreasonable to assume 
that any one of these pathways is responsible for all solvent- 
engendered bond scission. Depending on the reaction conditions, 
one pathway may be more dominant than the others, or several of 
them could contribute simultaneously. A quantitative understanding 
of competing hydrogen-transfer pathways between aromatic struc- 
tures can yield valuable information regarding the efficient cleavage 
of bonds in coal structures during hydroliquefaction. It is the goal of 
this work to quantify the importance of the conventional hydrogen- 
transfer pathways and make qualitative predictions regarding the 
unconventional pathways. 


33800 (PNL-SA-24814) An XAFS study of the oxidation of 
structural iron in biotite mica by solutions containing Br2 or 
H20>2. Heald, S.M. (Pacific Northwest Lab., Richland, WA (United 
States)); Amonette, J.E.; Turner, G.D.; Scott, A.D. Pacific North- 
west Lab., Richland, WA (United States). Aug 1994. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9408131-3: 8. international conference on 
x-ray absorption fine structure, Berlin (Germany), 28 Aug - 2 sep 
1994). Order Number DE94018721. Source: OSTI; NTIS; GPO 
Dep. 

X-ray absorption fine structure (XAFS) measurements were 
made on the Fe edge for a series of biotite micas oxidized to dif- 
ferent extents by solutions containing either Bro or H2O2. The Fe 
in the Bro-treated sample was nearly completely oxidized to Fe(Iil), 
while the H2O2-treated samples showed an intermediate degree of 
oxidation. Both the near-edge and XAFS for the H2O2 samples 
could have been fit well by a linear combination of the untreated 
and Bro-treated samples. This indicates that the partially oxidized 
samples had the two forms of Fe in distinct sites. Detailed analysis 
for the oxidized site gave a coordination of 5.7 + 0.5 with a Fe-O 
distance of 1.99 A. 


33801 (SAND-94-0468C) Decomposition mechanisms in 
thermally-aged thin-film explosives. Erickson, K.L.; Trott, W.M.; 
Renlund, A.M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9408123-3: 1994 joint Army, Navy, NASA, Air Force (JANNAF) 
propulsion systems hazards meeting, San Diego, CA (United 
States), 1-5 Aug 1994). Order Number DE95000741. Source: 
OSTI; NTIS; GPO Dep. 

The isothermal decomposition of nitrocellulose (NC) has been 
examined using two substantially different experimental techniques, 
involving both confined and unconfined samples. The confined 
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isothermal aging technique involved confined thin-film samples 
heated to temperatures of 150 to 170°C, for 1 to 72 hours. 
Condensed-phase chemistry was monitored real-time using FTIR. 
Results indicated that the first step in decomposition was scission 
of the O-NO2 bond and subsequent formation of carbonyl and hy- 
droxyl products. Scission of the O-NO, bond appeared to occur by 
a first-order reaction. The Arrhenius expression for the first-order 
reaction rate constant was evaluated from the experimental data. 
The unconfined rapid isothermal decomposition technique involved 
both high speed-photography and time-of-flight mass spectrometry 
(TOFMS). Mass spectra obtained from experiments at 420°C indi- 
cated that NO. formation and, therefore, scission of the O-NO» 
bond occurred by a first order reaction, the rate constant for which 
was evaluated from the experimental data. The rate constant for 
global pseudo-first order decomposition of NC at 450°C was also 
estimated from high speed photography results. Rate constants at 
420 and 450°C were predicted using the Arrhenius expression de- 
veloped from the confined isothermal aging results and were in 
good agreement with the rate constants obtained at those temper- 
atures in the unconfined rapid decomposition experiments using 
TOFMS and high-speed photography. Results from these substan- 
tially different measurements gave consistent results over a 
temperature range of about 300°C, in which reaction rates vary by 
nine orders of magnitude, and indicate that the two experimental 
techniques being developed have good potential for studying 
condensed-phase decomposition of energetic materials. 


33802 (SAND-94-1955) PP: A graphics post-processor for 
the EQ6 reaction path code. Stockman, H.W. Sandia National 
Labs., Albuquerque, NM (United States). Sep 1994. 49p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95000329. Source: OSTI; 
NTIS; INIS; GPO Dep 

The PP code is a graphics post-processor and plotting program 
for EQ6, a popular reaction-path code. PP runs on personal com- 
puters, allocates memory dynamically, and can handle very large 
reaction path runs. Plots of simple variable groups, such as fluid 
and solid phase composition, can be obtained with as few as two 
keystrokes. Navigation through the list of reaction path variables is 
simple and efficient. Graphics files can be exported for inclusion in 
word processing documents and spreadsheets, and experimental 
data may be imported and superposed on the reaction path runs. 
The EQ6 thermodynamic database can be searched from within 
PP, to simplify interpretation of complex plots. 


33803 (SAND-94-2065C) Observation of excitonic and 
band-to-band behavior in ordered InGaP, alloys. Jones, E.D. 
(Sandia National Labs., Albuquerque, NM (United States)); Foll- 
staedt, D.M.; Lee, H.; Nelson, J.S.; Schneider, R.P. Jr.; Alonso, 
R.G.; Horner, G.S.; Machol, J.; Mascarenhas, A. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9408155-4: 22. international conference on 
physics of semiconductors, Vancouver (Canada), 15-19 Aug 1994). 
Order Number DES94018891. Source: OSTI; NTIS; GPO Dep. 

Photoluminescence measurements on ordered InGaP. were 
studied as a function of temperature, laser power density, and 
magnetic field. The temperature varied between 1.4 and 300 K, the 
laser power densities ranged from 10 nW/cm? to 20 W/em?, and 
the maximum magnetic field was 13.6 T. The data show both exci- 
tonic and band-to-band behavior, depending upon the incident 
laser power density. A consistent interpretation of all data leads to 
a type-ll valence-band offset between the ordered domains. 


33804 (SAND-94-2222C) Lower active metals loading for 
hydrotreating catalysts. Lott, S.E.; Gardner, T.J.; McLaughlin, 
L.1.; Oelfke, J.B. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9409207—1: US/Japan meeting on coal energy research, 
Albuquerque, NM (United States), 26-30 Sep 1994). Order Number 
DE94018907. Source: OSTI; NTIS; GPO Dep. 
Hydrous Metal Oxides (HMOs) are chemically synthesized 
materials which contain a homogeneous distribution of ion ex- 
geable alkali cations that provide charge i 


compensation to the 


and the resulting high cation exchange capacities (4-5 meq/g) 
clearly set these HMO materials apart from conventional precipi- 
tated hydrous oxides. For catalyst applications, the HMO material 
serves as an ion exchangeable support which facilitates the uni- 
form incorporation of catalyst precursor species. Following catalyst 
precursor incorporation, an activation step is required to convert 
the catalyst precursor to the desired active phase. Considerable 
process development activities at Sandia National Laboratories re- 
lated to HMO materials have resulted in bulk silica-doped hydrous 
titanium oxide (HTO:Si)-supported NiMo catalysts that are more ac- 
tive in model compound reactions than commercial NiMo catalysts. 
These reactions, e.g. pyrene hydrogenation, simulate direct coal 
liquefaction. However, extension of this process to produce NiMo/ 
HTO:Si catalyst coatings on commercial supports is of interest for 
liquefaction applications since overall catalyst cost can be reduced 
and bulk HTO:Si mechanical limitations can be circumvented. In 
the present effort, NiMo/HTO:Si has been evaluated for hy- 
drodesulfurization (HDS) and hydrodenitrogenation (HDN) of coal 
derived liquids. NiMo/HTO:Si catalysts have been evaluated in both 
bulk (unsupported) form and a supported form on commercial alu- 
mina extrudates. 


33805 (SAND—94-2233C) Complex oxidation effects in 
polymer degradation. Clough, R.L.; Gillen, K.T.; Wise, J. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410200-—1: European polymer 
federation meeting, Basel (Switzerland), 9-12 Oct 1994). Order 
Number DE94018903. Source: OSTI; NTIS; GPO Dep. 

The authors are working to understand why predictions of degra- 
dation behaviors and rates, based on accelerated thermal aging 
experiments, often fail to match with aging of polymers under ser- 
vice conditions. A main goal of these studies is to develop more 
reliable lifetime prediction methodologies. 


33806 (STUDSVIK-M—92-123) Electrochemistry of hy- 
drazine. A literature study. Pein, K. Studsvik Material AB, 
Nykoeping (Sweden). 17 Dec 1992. 35p. (In Swedish). Order Num- 
ber DE95601305. Source: OSTI; NTIS; INIS. 

The report presents a review of literature concerning hydrazine 
reactions in high temperature water. 23 refs. 


33807 (WSRC-TR-94-059) Safe conditions for contacting 
nitric acid or nitrates with tri-n-butyl phosphate (TBP). Hyder, 
M.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jan 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. Order Number 
DE95001243. Source: OSTI; NTIS; INIS; GPO Dep. 

In response to a request from DOE-SR, the current state of 
knowledge of the reactions between TBP and aqueous nitrate solu- 
tions is critically reviewed, and recommendations are made for the 
safe operation of SRS separations equipment in which this combi- 
nation of chemicals may be present. The existing limits for 
evaporation are validated. Guidelines are presented for cases in 
which general limits do not apply. The rate of reaction between 
nitric acid and TBP appears to be controlled by the rate of TBP hy- 
drolysis. The hydrolysis reaction produces dibutyl phosphate and 
n-butanol. The hydrolysis rate is a strong function of temperature, 
and becomes very fast at temperatures in the range 130° to 
150°C. The resulting n-butanol is volatile at high temperatures, 
boiling at 117.5°C, but is also subject to exothermic oxidation by 
nitric acid or nitrates. If oxidation occurs before the n-butanol 
evaporates, the heat of oxidation may exceed local cooling by con- 
vection. The resulting heating will further accelerate the reaction, 
leading to an energetic runaway and possibly (in confined systems) 
an explosion. Extensive experiments and practice have shown that 
in a well-mixed and well-vented aqueous system such as an evap- 
orator, at moderate acidities and temperatures below 130°C, the 
heat of reaction is adequately removed by vaporization of steam. 
In general, the heating will be so slow that natural processes pro- 
vide adequate cooling at temperatures below 80°C. Above this 
temperature, care should be taken to ensure that adequate cooling 
is available for the amount of TBP that may be present. Experi- 
ments suggest that in well-ventilated systems n-butano 


aporation and convective cooling are sufficient to control the re 
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33808 (DOE/ER/45273-T2) Monitoring interfacial dynamics 
by pulsed laser techniques: [Annual report]. Richmond, G.L. 
Oregon Univ., Eugene, OR (United States). [1992]. 9p. Sponsored 
by USDOE, Washington, DC (United Sanne DOE Contract FG06- 
86ER45273. Order Number DE95001093. Source: OSTI; NTIS; 
GPO Dep. 

Goal was developing optical methods for study of dynamic pro- 
cesses at the electrode/electrolyte interface. In the past year, 
optical second harmonic generation was used for time-resolved 
measurements of thallium deposition on Cu(111). The studies of 
carrier dynamics in photo-excited materials have involved both 
steady-state and picosecond time-resolved luminescence measure- 
ments following photoexcitation of the semiconductor material. 


33809 (NEI-NO-446) On the corrosion and the behavior of 
inert anodes in aluminium electrolysis. Xiao, Haiming. Trond- 
heim Univ. (Norway). Norges Tekniske Hoegskole. 1993. 118p. 
Order Number DE95707387. Source: OSTI; NTIS. 

This thesis presents a laboratory study on the corrosion and the 
behavior of inert anodes in aluminium electrolysis. It consists of six 
chapters. The first chapter gives a review of published literature on 
previous work on inert anodes and an introduction to the work pre- 
sented in the thesis. Chapter two provides a study of the solubility 
of tin oxide (SnOz) in cryolite-based melts. The solubility was 
determined by using an equilibration technique and X-ray fluores- 
cence analysis for tin. Some implication of the results for the use 
of SnO2-based inert anodes in aluminium reduction cells are dis- 
cussed.Chapter three presents and electrochemical study of 
SnO2-based anodes. The electrochemical behavior of the inert 
anodes in cryolite-alumina melts was investigated by using voltam- 
metry and potential step chronoamperometry. Chapter four deals 
with corrosion tests. The corrosion rates of inert anodes based on 
tin oxide and nickel ferrite cermet materials were studied as a func- 
tion of some operating parameters, i.e., alumina concentration, 
NaF/AIF3 molar ratio, current density, anode-cathode distance etc. 
It was observed that low alumina concentrations led to catastrophic 
corrosion of the inert anodes, and also high current densities and 
low NaF/AIF; molar ratios were detrimental. A possible explanation 
for the catastrophic corrosion is given. In chapter five a study was 
conducted to compare the current efficiency (CE) obtained with 
SnO>2-based inert anodes and carbon anodes in a conventional lab- 
oratory cell. The CE was determined from the increase in weight of 
a steel disk serving as cathode. The average CE obtained was 
88.96% for inert anodes and 87.20% for carbon anodes, the cor- 
rected average difference being 1.59%. Some concluding remarks 
are presented in the last chapter. 83 refs., 54 figs., 9 tabs. 
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33810 (ANL/CHM/PP-69739) The photoexcited triplet state 
of sapphyrin dication: Unusual spin alignment in monomers 
and spin delocalization in dimers. Levanon, H. (Hebrew Univ., 
Jerusalem (Israel)); Michaeli, S.; Regev, A.; Galili, T.; Cyr, M 
Sessler, J.L. Argonne National Lab., IL (United States). 31 Jan 
1990. 11p. Sponsored by USDOE, Washington, DC (United 
States);United States-lsrael Binational Science Foundation, 
Jerusalem (Israel). DOE Contract W-31109-ENG-38. Grant 86- 
00020. Order Number DE94018365. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Sapphyrin (Sap) and its stable dicationic form, Sap**, originally 
prepared by Woodawrd and Johnson, are large porphyrin-like sys- 
tems which exhibit unique photophysical and photochemical 
properties. We report on the triplet diode detection, by time- 
resolved CW EPR, of (Sap**)’ randomly oriented in toluene (as 
monomers), ethanol (as dimers), and partially oriented in a nematic 
liquid crystal (as monomers). The substantial reduction of both 
zero-field splitting (ZFS) parameters (D and E) in the dimer, is in- 


40 CHEMISTRY 
4006 Radiation Chemistry 


Sap** in the liquid crystal suggests that, unlike other known por- 
phyrinoid systems, the ZFS term D is associated with the in-plane 
alignment of the triplet spins along the Ca, symmetry axis, Z. 


33811 (INIS-mf-15025) Theoretical treatment of photodis- 
sociation of water by time-dependent quantum mechanical 
methods. Max-Planck-institut fuer Stroemungsforschung. Bericht, 
v. 12/1993. Weide, K. Max-Planck-institut fuer Stroemungs- 
forschung, Goettingen (Germany). Aug 1993. 122p. (In German). 
Order Number DE95703484. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An algorithm for wavepacket propagation, based on Kosloff’s 
method of expansion of the time evolution operator in terms of 
Chebychev polynomials, and some details of its implementation are 
described. With the programs developed, quantum-mechanical cal- 
culations for up to three independent molecular coordinates are 
possible and feasible and therefore photodissociation of non- 
rotating triatomic molecules can be treated exactly. The angular 
degree of freedom here is handled by expansion in terms of free 
diatomic rotor states. The time-dependent wave packet picture is 
compared with the more traditional view of stationary wave func- 
tions, and both are used to interpret computational results where 
appropriate. Two-dimensional calculations have been performed to 
explain several experimental observations about water photodisso- 
ciation. All calculations are based on ab initio potential energy 
surfaces, and it is explained in each case why it is reasonable to 
neglect the third degree of freedom. Many experimental results are 
reproduced quantitatively. (orig.) 
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Refer also to citation(s) 33755 


33812 (DOE/ER/60648-T1) Clusters: Elucidating the dy- 
namics of ionization events and ensuing reactions in the 
condensed phase: Final technical report, March 1, 1991- 
February 28, 1994. Castleman, A.W. Jr. Pennsylvania State Univ., 
University Park, PA (United States). Dept. of Chemistry. [1994]. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO2-88ER60648. Order Number DE95000882. Source: 
OSTI; NTIS; GPO Dep. 

Chemical reactions that proceed following either a photophysical 
or ionizing event, are directly influenced by the mechanisms of en- 
ergy transfer and dissipation away from the site of absorption. 
Neighboring solvent or solute molecules can affect this by colli- 
sional deactivation (removal of energy), through effects in which 
dissociating molecules are kept in relatively close proximity for 
comparatively long periods of time due to the presence of the 
solvent, and in other ways where the solvent influences the ener- 
getics of the reaction coordinate. Research on clusters offers 
promise of elucidating the molecular details of these processes. 
The studies have focused on providing critical information on prob- 
lems in radiation biology through investigations of reactions of 
molecules which simulate functional groups in biological systems, 
as they proceed following the absorption of ionizing radiation. The 
overall objective of the program has been to undertake basic 
underpinning research that contributes to a quantification of the be- 
havior of radionuclides and pollutants associated with advanced 
energy activities after these materials emanate from their source 
and are transferred through the environment to the biota and hu- 
man receptor. Some of the studies have dealt with the interaction 
of electromagnetic radiation with matter yielding new data that finds 
value in assessing photoinduced transformation of pollutants in- 
cluding reactions which take place on aerosol particles, as well as 
those of species which become transformed into aerosols as a re- 
sult of their chemical and physical interactions. 


33813 (JAERI-M—94-070) Radiation protective effects of 
cysteamine and glutathione on four nucleobases and ascorbic 
acid in aqueous solution. Suetake, Masaharu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
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and glutathione (reduced form) on the z-systems of four nucle- 
obases in aqueous solution. Thymine, cytosine, adenine, and 
guanine solutions containing cysteamine (or glutathione) in various 
concentrations were irradiated with gamma-rays from a 0.22 PBq 
Co-60 source. The residual concentration of each nucleobase after 
irradiation was measured by spectrophotometry and liquid chro- 
matography. The z-systems of cytosine and adenine were 
protected and repaired by adding about a 3-6 fold excess of cys- 
teamine in relative to the cytosine and the adenine concentration. 
Each amino group, cytosine and adenine, plays an important role 
for the protection of their own z-system from the radiation damage. 
The z-system of thymine was protected from the radiation damage, 
but was not repaired by cysteamine. The protective effects of cys- 
teamine on guanine were saturated with increasing the cysteamine 
concentration. Ascorbic acid solutions containing cysteamine were 
irradiated also. The radiation protective effect of cysteamine on 
ascorbic acid was small. A first approximation analysis was made 
on the radiation protective effects. The autooxidation of ascorbic 
acid in aqueous solution containing several kinds of antioxidants 
was measured and analyzed. (author). 


33814 (UCRL-JC—117620) Effects of radiation on DMSO 
solutions with polymeric binders and HMX high explosive. Col- 
menares, C.A.; LeMay, J.D. Lawrence Livermore National Lab., CA 
(United States). Aug 1994. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9409181—4: 19. Department of Energy conference on compatibility, 
aging and service life, Los Alamos, NM (United States), 28-30 Sep 
1994). Order Number DE94018324. Source: OSTI; NTIS; GPO 
Dep. 

A newly developed dismantlement process uses dimethyl sulfox- 
ide (DMSO) solvent to remove plastic bonded HMX explosives 
(PBX-9404 and LX-10) from bonded nuclear assemblies. It is 
remotely possible in this process that DMSO solutions of the explo- 
sives will come into prolonged contact with plutonium. This paper 
addresses the anticipated chemistry and consequences of this con- 
tact. 
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33815 (ANL/CMT/CP-84245) Production of Mo-99 using 
low-enriched uranium silicide. Hutter, J.C.; Srinivasan, B.; Vicek, 
M.; Vandegrift, G.F. Argonne National Lab., IL (United States). 
Chemical Technology Div. [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9409107-1: International meeting on reduced enrichment 
for research and test reactors, Williamsburg, VA (United States), 
18-22 Sep 1994). Order Number DE94019282. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Over the last several years, uranium silicide fuels have been un- 
der development as low-enriched uranium (LEU) targets for Mo-99. 
The use of LEU silicide is aimed at replacing the UAI, alloy in the 
highly-enriched uranium dissolution process. A process to recover 
Mo-99 from low-enriched uranium silicide is being developed at Ar- 
gonne National Laboratory. The uranium silicide is dissolved in 
alkaline hydrogen peroxide. Experiments performed to determine 
the optimum dissolution procedure are discussed, and the results 
of dissolving a portion of a high-burnup (>40%) U3Si2 miniplate 
are presented. Future work related to Mo-99 separation and waste 
disposal are also discussed. 


33816 (ANL/CMT/CP-—84246) Development of dissolution 
process for metal foil target containing low enriched uranium. 
Srinivasan, B.; Hutter, J.C.; Johnson, G.K.; Vandegrift, G.F. Ar- 
gonne National Lab., IL (United States). Chemical Technology Div. 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9409107-2: In- 
ternational meeting on reduced enrichment for research and test 
reactors, Williamsburg, VA (United States), 18-22 Sep 1994). Order 
Number DE94019281. Source: OSTI; NTIS; INIS; GPO Dep. 
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needed to produce the same quantity of °°Mo as from a high en- 
riched uranium (HEU) oxide target, under similar conditions of 
neutron irradiation. In view of this, the post-irradiation processing 
procedures of the LEU target are likely to be different from the Cin- 
tichem process procedures now in use for the HEU target. The 
authors have begun a systematic study to develop modified proce- 
dures for LEU target dissolution and °Mo separation. The 
dissolution studies include determination of the dissolution rate, 
chemical state of uranium in the solution, and the heat evolved in 
the dissolution reaction. From these results the authors conclude 
that a mixture of nitric and sulfuric acid is a suitable dissolver solu- 
tion, albeit at higher concentration of nitric acid than in use for the 
HEU targets. Also, the dissolver vessel now in use for HEU targets 
is inadequate for the LEU target, since higher temperature and 
higher pressure will be encountered in the dissolution of LEU tar- 
gets. The desire is to keep the modifications to the Cintichem 
process to a minimum, so that the switch from HEU to LEU can be 
achieved easily. 


33817 (CNIC—00794) Study on the extraction of Am* and 
rare earth elements with 6-oxime extractant (7804) (II). Hou 
Ruigin (Qinghua Univ., Beijing, BU (China). Inst. of Nuclear Energy 
Technology); Jiao Rongzhou; Zhu Yongjun. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Nov 1993. Qp. (In Chinese). 
(TSHUNE-0072.). Order Number DE95601313. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The infrared (IR) and hypersensitive spectra of 7804 complex of 
Nd®*+ and the diluting IR spectrum of 7804 extractant have been 
measured. The coordination structure of the complex is deduced 
and the extraction mechanism is discussed. The extraction equilib- 
rium constants of americium and rare earth elements are 
calculated. 


33818 (MLM-3799) Properties of aged metal tritides. Mc- 
Conville, G.T,; Menke, D.A.; West, D.S.; Woods, C.M. Mound, 
Miamisburg, OH (United States). 22 Jun 1994. 15p. Sponsored cy 
USDOE, Washington, DC (United States). DOE Contract AC04- 
88DP43495. Order Number DE95001787. Source: OSTI; NTIS; 
GPO Dep. 

The interaction of tritium with metals is made complex by two 
phonemes. The first is that the beta decay in the metal produces 
He. The helium moves to form bubbles. This report shows that 
growth of the bubbles produces a two-stage swelling of the metal 
that comes first from the appearance of the helium and second 
from the relaxation of the lattice disorder. The second phenomena 
is the steady state ion and free radical concentration in the tritium 
over gas that interacts with impurities on the metal surface. This 
report shows that the reaction rates are much faster than for nor- 
mal hydrogen cleaning. 


33819 (OAEP-80) +131 labelled Hippuran production for 
kidney function studies. Thongyoi, C.; Juangbhanich, C. Office of 
Atomic Energy for Peace, Bangkok (Thailand). 1975. 18p. (in 
Thai). Order Number DE95601318. Source: OSTI; NTIS (US Sales 
Only); INIS. 

lodine-131 labelled Hippuran is very useful for kidney function 
studies. This product is used in the form of a sterile phosphate 
buffer solution of Hippuran with a specific activity of 0.035 mCi/mg 
and radio-chemical purity not less than 95%. A simple method of 
preparation is the ion-exchange reaction. Under appropriate condi- 
tions in acetate buffer, inactive Hippuran exchange with a reducing 
agent free, high specific activity radioiodine. The suitable pH lies 
between pH 4-6. The separation of this radiopharmaceutical is by 
means of the resin (AG 1-x8) chromatographic method. The I-131 
labelled Hippuran is sterilized by the aseptic millipore filtration 
method. The radiochemical purity of radio-iodine labelled Hippuran 
is ascertained by paper electrophoresis. The stability of this prod- 
uct can be determined by its retention of radio-chemical purity 
when exposed to varying storage conditions such as time and tem- 
peratures. 


33820 (OAEP-—83) The study of the preparation of 
technetium-99m sulfur colloid. Tongsang, S.; Juangbhanich, C. 
Office of Atomic Energy for Peace, Bangkok (Thailand). 1975. 23p. 





‘aly. Orde Nmbper DEG>bOU 5 Source ~ NN 0 
Sales Only); INIS. 

Technetium-99m sulfur colloid, a radiopharmaceutical labelled 
compound, is widely used for liver scanning. Taking into account of 
local requirements and available equipment, the thiosulfate method 
for technetium-99m sulfur colloid is preferred. The reaction of 
pertechnetate-99m and liberated free sulfur occurs under appropri- 
ate conditions of time and temperature. Seven minutes at 
97-100°C, phosphate buffers, pH range of 2.5-3.0 is the best. The 
accomplished solution should become milky. The labelled colloidal 
particles are stabilized by dextran and gelatin (15:1). The diameter 
of the colloidal particle was determined to be about 10 microns. On 
the other hand, the activity of pertechnetate for preparation should 
be about 20 mCi per milliliter. The paper chromatographic method 
is used for studying its radiochemical purity. The purity and la- 
belling efficiency obtained are very high. 


33821 (RCM-00394) Colloid migration in groundwaters: 
Geochemical interactions of radionuclides with natural col 
loids. 5. progress report: Period covered: July - December 
1993. Kim, J.|. (Technische Univ. Muenchen, Garching (Germany)); 
Delakowitz, B.; Zeh, P.; Probst, T.; Lin, X.; Ehrlicher, U.; Schauer, 
C. Technische Univ. Muenchen, Garching (Germany). Inst. fuer Ra- 
diochemie. Feb 1994. 116p. Sponsored by Commission of the 
European Communities, Brussels (Belgium). Contract CEC 
FI2W/0084. Order Number DE95702777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the joint research programme is to determine the sig- 
nificance of groundwater colloids in far field radionuclide migration. 
The characterization, quantification and theoretical interpretation of 
colloid-borne transport phenomena of radionuclides in selected 
Gorleben aquifer systems are the main objectives of the present 
research programme. Gorleben aquifer systems are chosen be- 
cause they are well characterized in terms of their hydrological and 
geological properties and because they contain substantial 


amounts of colloids of different chemical compositions as well as 
considerable quantities of chemical homologues and natural ana- 
logues of radionuclides, e.g. M(Ill), M(IV), M(VI), and Th and U 
decay series. The research tasks are investigated jointly by the 
four laboratories (listed below) in close coordination of experimen- 


tal capacities of each laboratory. (orig.) 


33822 (RCM-00394, pp. 16-61) Colloid migration in 
groundwaters: Geochemical interactions of radionuclides with 
natural colloids. Appendix |. Kim, J.|. (Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie); De- 
lakowitz, B.; Zeh, P.; Probst, T.; Lin, X. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie. Feb 
1994. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract CEC FI2W/0084. In Colloid migration 
in groundwaters: Geochemical interactions of radionuclides with 
natural colloids. 5. progress report: Period covered: July - Decem- 
ber 1993. 116p. Order Number DE95702777. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Actinide ions of higher oxidation state (Z>3*) have been shown 
to form pseudocolloids by sorption on natural aquatic colloids, ei- 
ther through complexation or ion exchange reaction. The sorption 
and desorption is dependant on the pH. The results from the 
column experiments with the trivalent *47Am, the tetra- and pen- 
tavalent *7Np/**5Pa and the hexavalent 2°5U indicate that in 
groundwater rich in humic colloids a substantial part of injected ac- 
tinide ions appears mobile. The retardation factor of the mobile 
portion of actinide ions is close to 1, indicating that the migration of 
the mobile actinide ions through the column is comparable to that 
of ®2Br- and/or “HHO. This may be explained by the fact that the 
actinide ions introduced in the groundwater are stabilized through 
sorption onto humic colloids, which migrate through the sediment 
column without interaction. The high mobility of humic colloids 
through the column may be explained by size exclusion as well as 
anion repulsion. (orig.) 


33823 (RCM-00394, pp. 63-82) Colloid migration in 
groundwaters: Geochemical interactions of radionuclides with 
natural colloids. Appendix Il. Ivanovich, M. (Analytical Sciences 
Centre, AEA Environment and Energy, Harwell Lab. (United King- 
dom)); Hasler, S.E.; Gardiner, M. Technische Univ. Muenchen, 


uaarching (Germany). Inst. tuer Radiochemie. ponsored 
by Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W/0084. In Colloid migration in groundwaters: 
Geochemical interactions of radionuclides with natural colloids. 5. 
progress report: Period covered: July - December 1993. 116p. Or- 
der Number DE95702777. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Participant 02's contribution to the fifth Progress Report has cov- 
ered a number of issues based on their participation in Task 2 of 
the Gorleben project. Section 2 is a review of the U/Th/Ra geo- 
chemical cycle in the near surface environment leading to a 
discussion of the mechanisms responsible for the observed state of 
disequilibrium ubiquitous in the rock/water systems. Section 3 
presents a summary of the U/Th isotope distributions between the 
solution, colloids and some solid surfaces in boreholes Gohy 573 
and 2227. Based on the principles discussed in Section 2, these 
data are then interpreted in terms of the provenance of the sam- 
pled colloids and the source of U/Th isotopes associated with the 
groundwater colloids. It has beeen concluded that the fulvic 
component (solution) and the humic component (colloids) have ac- 
quired their isotopic signatures from different sources. It has also 
been concluded that the humic colloids in Gohy 573 may have a 
different relationship to the lignite lense in that aquifer from that in 
Gohy 2227. These conclusions support conclusions derived inde- 
pendently by other isotopic techniques. (orig.) 


an OOA 


33824 (RCM-00394, pp. 84-93) Colloid migration in 
groundwaters: Geochemical interactions of radionuclides with 
natural colloids. Appendix lil. Wolf, M. (GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany)); 
Geyer, S.; Fritz, P.; Klotz, D.; Lazik, D. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie. Feb 
1994. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract CEC FI2W/0084. In Colloid migration 
in groundwaters: Geochemical interactions of radionuclides with 
natural colloids. 5. progress report: Period covered: July - Decem- 
ber 1993. 116p. Order Number DE95702777. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The results obtained from the '*2Eu migration experiment in vari- 
ous columns packed with fine grained sand and equilibrated with a 
humic substance rich groundwater are: The retardation of mobile 
Eu-pseudocolloids (Eu-humate) is negligible, since the recovery is 
<100%, part of the injected '*Eu concentration is irreversible 
sorbed on the column, the degree of filtration expressed by the re- 
covery is strongly dependant on the filtration velocity (flow rate): 
The recovery increases with increasing flow rates, indicating de- 
creasing filtration, since the humic substances are negatively 
charged, the migration of the Eu pseudocolloids (humic colloids) is 
slightly accelerated relative to the migration of the 9HHO tracer, 
due to anion repulsion. (orig.) 


33825 (RCM-00394, pp. 94-111) Colloid migration in 
groundwaters: Geochemical interactions or radionuclides with 
natural colloids. Appendix IV. Alexander, J.L. (WS Atkins Envi- 
ronment, Epsom (United Kingdom)); Read, D.; Thomas, J. 
Technische Univ. Muenchen, Garching (Germany). Inst. fuer Radio- 
chemie. Feb 1994. Sponsored by Commission of the European 
Communities, Brussels (Belgium). Contract CEC FI2W/0084. In 
Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. 5. progress report: Period cov- 
ered: July - December 1993. 116p. Order Number DE95702777. 
Source: OSTI; NTIS (US Sales Only); INIS. 

From the results presented is clear that the migration of colloid- 
bound americium and europium in heterogenous columns can be 
satisfactorily reproduced using the organic colloid transport model 
developed during this project although assumptions need to be 
considering made concerning equilibrium. In both sets of experi- 
ments approximately 20% of the radionuclides involved were 
retained in the columns, with the remainder transported at compa- 
rable velocities to a tracer. (orig.) 


33826 (RCM-—00593) Effects of humic substances on the 
migration of radionuclides: Complexation of actinides with hu- 
mic substances. 3. Progress report: Period covered: July 
1992 - December 1992. Kim, J.|. (Technische Univ. Muenchen 
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(Germany)); Rhee, D.S.; Buckau, G.; Moulin, V.; Tits, J.; Decam- 
box, P. Technische Univ. Muenchen, Garching (Germany). Inst. 
fuer Radiochemie. Mar 1993. 75p. Sponsored by Commission of 
the European Communities, Brussels (Belgium). Contract CEC 
FI2W-CT91-0083. Order Number DE95702974. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The aim of the present research programme is to study the com- 
plexation behaviour of actinide ions with humic substances in 
natural aquifer systems and hence to quantify the effect of humic 
substances on the actinide migration. Aquatic humic substances 
commonly found in all groundwaters in different concentrations 
have a strong tendency towards complexation with actinide ions. 
This is one of the major geochemical reactions but hitherto least 
quantified. Therefore, the effect of humic substances on the ac- 
tinide migration is poorly understood. In the present research 
programme the complexation of actinide ions with humic sub- 
stances will be described thermodynamically. This description will 
be based on a model being as simple as possible to allow an easy 
introduction of the resulting reaction constants into geochemical 
modelling of the actinide migration. This programme is a continua- 
tion of the activities of the COCO group in the second phase of the 
CEC-MIRAGE project. The programme consists of the following 
three main tasks: Task 1: Complexation reactions of actinide ions 
with well characterized reference and site-specific humic and fulvic 
acids; Task 2: Competition reactions with major cations in natural 
groundwaters; Task 3: Validation of the complexation data in 
natural aquatic systems by comparison of calculation with spectro- 
scopic experiment. (orig/EF) 


33827 (RCM-00794) Effects of humic substances on the 
migration of radionuclides: Complexation of actinides with hu- 
mic substances. 5. progress report: Period covered: July 1993 
- December 1993. Kim, J.|. (Technische Univ. Muenchen (Ger- 
many)); Rhee, D.S.; Buckau, G.; Morgenstern, A.; Moulin, V.; 
Lazak, |.; Moulin, C. Technische Univ. Muenchen, Garching (Ger- 
many). Inst. fuer Radiochemie. Mar 1994. 71p. Sponsored by 
Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. Order Number DE95702776. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The complexation study with Am(Ill) is conducted with humic 
acid concentrations between 2.5x10-5 mol/L and 3.8x10-5 moV/L 
([HA(IIi)]). The Am(IIl) concentration is varied to give Ami(lIll) to 
HA(III) concentration ratios between approximately 0.1 and 2.0. 
The excess Am concentration allows to determine the loading ca- 
pacity of humic acid. Taking the loading capacity into account, the 
complexation constants of the two types of humic acid are evalu- 
ated. The loading capacities and the complexation constants do 
not differ from one another and agree well with previous results on 
the site specific COCO-group standard humic acid from the same 
groundwater (Gohy-573(HA)). The mean value of the Am(Ill) com- 
plexation constants for the natural and purified humic acids is found 
to be log6=6.26+0.05. The results show that the purification of hu- 
mic acid has no significant influence on its complexation behaviour 
with Am(IIl) and thus thermodynamic data from purified humic acid 
can be applied readily for geochemical modelling. (orig.) 


33828 (RCM-00794, [pp. 8]) Effects on humic substances 
on the migration of radionuclides: Complexation of actinides 
with humic substances in natural aquatic systems. Appendix 
IV. Dierckx, A. (Katholieke Univ. Leuven, Herverlee (Belgium). Lab. 
voor Colloidchemie); Vancluysen, J.; Maes, A. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie. Mar 
1994. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract F12W-CT91-0083. In Effects of humic 
substances on the migration of radionuclides: Complexation of ac- 
tinides with humic substances. 5. progress report: Period covered: 
July 1993 - December 1993. 71p. Order Number DE95702776. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this working period, we focused mainly on a possible influence 
of competing cations on the Eu*+-humic acid interaction. Two sce- 
nario’s were considered. Firstly, the humic acid is fully occupied by 
the competing cation. From this type of experiments, it became 
clear that upon coagulation the ensuing kinetics become very im- 
portant. Experiments concerning this behaviour are running and will 
be reported later. Furthermore, it can be concluded that the order 
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of influence of the competing cations on the Eu*- 
humic acid interaction, follows the order of interaction 
strength of the competing cation with the humic acid 
(Na* <(Co(NH3)¢)°* <Ca** <Fe** <Fe* ~Cu**~Al*). Secondly, a 
novel method was tested to investigate the influence of competing 
cation concentrations, not sufficient to fully occupy the humic acid. 
An ‘indifferent’ cation (Co(NH3)¢)**, was used to coagulate the hu- 
mic acid in order to hinder its diffusion through the membrane. The 
results obtained in presence and in absence of (Co(NH3),)** agree 
with each other but are too preliminary to publish in this progress 


report. (orig.) 


33829 (RCM-00794, [pp. 12]) The behaviour of very low 
concentrations of Np(V) and Smi(Iill) in humic acid solutions. 
Pt. 2. Appendix Ill. Marquardt, C.F. (Mainz Univ. (Germany). Inst. 
fuer Kernchemie); Franz, C.; Herrmann, G.; Trautmann, N. 
Technische Univ. Muenchen, Garching (Germany). Inst. fuer Radio- 
chemie. Mar 1994. Sponsored by Commission of the European 
Communities, Brussels (Belgium). Contract CEC FI2W-CT91-0083. 
In Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 5. progress re- 
port: Period covered: July 1993 - December 1993. 71p. Order 
Number DE95702776. Source: OSTI; NTIS (US Sales Only); INIS. 

The complexation of very low concentrations of Np(V)(10~-19- 
10-8 M) with humic acid was investigated by anion exchange 
chromatography with DEAE-Sephadex A-25. The influence of hu- 
mic acid concentration, pH, ionic strength, metal concentration, 
competing cations and temperature on the complexation has been 
investigated. A single reaction for Np-humate complexation is ob- 
served. The pH value has no influence on the stability constant; no 
effect of ionic strength between 0.001 and 0.1 M was found. Cal- 
cium and magnesium show competitive effects at concentrations 
higher than 10~* M. The stability constant changes by a factor of 
2.5 when the Np concentration is varied between 10-'* and 10-® 
M. At increasing temperatures, the Np-humate complexation de- 
creases. With a total exchange capacity of 4.6x10-* mol g—' for 
the humic acid and taking into account the ionization fraction a a 
pH independent log 6* of 4.2 results at 10~-'> M Np. It was shown 
by TTA liquid-liquid extraction that humic acid reduces Np(V) to 
Np(IV) under anaerobic conditions and that the reduction depends 
on the pH value. Cation exchange chromatography with Biorad AG 
50W X8 was applied to study the humate complexation of 
10-®-10-5 M SmiIll) at pH values 3 and 4 and humic acid con- 
centrations from 10 to 60 mg |-'. A single reaction for Sm-humate 
complexation and an effect of the samarium concentration on the 
complexation at pH 3 have been found. (orig.) 


33830 (RCM-00794, [pp. 13]) Complexation behaviour of 
uranium with humic substances studied by time-resolved 
laser-induced fluorescence. Appendix Il. Moulin, V. (CEA, CE- 
Fontenay-aux-Roses, Fuel Cycle Div., DESD/SCS/SGC/LGS, 92 
(France)); Laszek, |.; Moulin, C.; Decambox, P. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie. Mar 
1994. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract CEC FI2W-CT91-0083. In Effects of 
humie substances on the migration of radionuclides: Complexation 
of actinides with humic substances. 5. progress report: Period cov- 
ered: July 1993 - December 1993. 71ip. Order Number 
DE95702776. Source: OSTI; NTIS (US Sales Only); INIS. 
Time-Resolved Laser-Iinduced Spectrofluorometry appears as a 
powerful, sensitive and reproducible analytical method for studying 
the complexation of fluorescent cations with humic substances. 
Here has been shown the feasibility of the technique for the case of 
another fluorescent cation, uranium. From the spectral study (life- 
time, Aguorescence) important informations on the uranium-humic acid 
system have been obtained. Preliminary data have been obtained 
from a chemical point of view (complexing capacity, interaction 
constant). As stressed in Moulin et al. (1991; 1992) for trivalent 
cations, the influence of some physicochemical parameters such 
as the pH, the ionic strength, the cation concentration, the pres- 
ence of competing cation has to be investigated, in particular for 
the interactions between U(VI) and humic acids (and in the future 
fulvic acids). It will be the object of the next work period. (orig.) 


33831 (RCM-00794, [pp. 20]) Americium(ill)-humate inter- 
action in natural groundwater: Influence of purification on 





complexation properties. Appendix |. Kim, J.!. (Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie); Rhee, 
D.S.; Buckau, G.; Morgenstern, A. Technische Univ. Muenchen, 
Garching (Germany). inst. fuer Radiochemie. Mar 1994. Sponsored 
by Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. In Effects of humic substances on 
the migration of radionuclides: Complexation of actinides with hu- 
mic substances. 5. progress report: Period covered: July 1993 - 
December 1993. 71p. Order Number DE95702776. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The complexation of Am(Ill) is investigated with humic acid from 
a Gorleben groundwater. The objective of this work is to investigate 
whether or not isolation and purification of humic acid influences its 
complexation behaviour with metal ions. Two different experimental 
systems are investigated for comparison. These are solution of nat- 
ural humic acid isolated from groundwater by ultracentrifugation at 
6x105 g and dissolved in 0.1 M NaClO, and solution (0.1 M 
NaClO,) of humic acid purified by the standard method of acid- 
base treatment. The two solutions are adjusted to pH 6.0 and 
mixed with *41Am for the complexation study. Speciation is made 
by UV spectroscopy with the help of peak deconvolution for the two 
absorption bands at 503.2 nm and 505.5 nm of the Am**-ion and 
Am humate complex, respectively. The complexation is found to 
undergo a neutralization reaction of the Am®+-ion with three proton 
exchanging groups of humic acid. Taking into accunt the loading 
capacity, the Am humate complexation constants are determined 
for the two investigated solutions. No significant difference of the 
results between these two systems is found. An average complex- 
ation constant is evaluated to be logG=6.26+0.05. The effect of 
humic acid purification is also characterized by analysis of inor- 
ganic impurities and |R-spectroscopic properties. The results lead 
to the conclusion that humate complexation studies made on puri- 
fied humic acid are directly applicable to natural systems. (orig.) 


33832 (THAI-AEC—64) Preparation of chromium-51 by 


Szilard-Chalmers effect from potassium chromate. Mongkol- 


phantha, D. Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1972. 11p. (in Thai). Order Number DE95601320. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An attempt is made for the preparation of chromium-51 by 
Szilard-Chalmers effect to be used for diagnosis in medicine. The 
specific activity prepared is 20 mCi/mg. Cr. The relative low spe- 
cific activity of Cr-51 produced is the cause of two factors: one is 
the discontinuity of target irradiation, and the other is the tempera- 
ture of the target while staying in the nuclear reactor. 


33833 (THAI-AEC—66) Preparation of Tc-99m by extracted 
with methyl ethyl ketone. Mongkolphantha, D. Office of Atomic 
Energy for Peace, Bangkok (Thailand). 1972. 10p. (in Thai). Order 
Number DE95601321. Source: OSTI; NTIS (US Sales Only); INIS. 

Technetium-99m was produced by (n,-y) reaction of molybdenum, 
followed by 8 decay and extracted with methyl ethyl ketone. Molyb- 
denum oxide was irradiated for 3 days at Thai Research Reactor-1 
(TRR-1) at neutron flux of 10'* neutrons/cm?/sec. The total activity 
of technetium-99m obtained was 300 mCi. Purities were checked 
and was accepted to be used by medical doctors. The product was 
prepared in isotonic saline solution for injection. 


33834 (THAI-AEC—73) Preparation of radioiodine labelled 
Rose Bengal for liver function studies. Thongyoi, C. Office of 
Atomic Energy for Peace, Bangkok (Thailand). 1974. 20p. (In 
Thai). Order Number DE95601322. Source: OSTI; NTIS (US Sales 
Only); INIS. 

1-131 labelled rose bengal, a radiopharmaceutical labelled com- 
pound is extremely useful for studying liver scintigraphy. One 
popular method for the preparation of this isotropically labelled 
compounds is by means of exchange reaction under appropriate 
conditions, the exchange occurs in an acetate buffer solution be- 
tween in-active carrier-free rose bengal and reducing agent free 
high specific activity radioiodine, pH range of 4-5 is the best. The 
separation of this radiopharmaceutical is accomplished by the use 
of the sephadex G-25 chromatographic method, it is then sterilized 
by aseptic Millipore filtration. The stability of this radioisotope can 
be determined by studying its radiochemical purity after storage un- 
der varying conditions of time and temperature. 
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Refer also to citation(s) 33293, 33510, 33765, 33771 


33835 (ANL/ES/PP-—77847) Effects of copper catalytic reac- 
tions on the development of supersonic hydrogen flames. 
Chang, S.L.; Lottes, S.A.; Berry, G.F. Argonne National Lab., IL 
(United States). Oct 1992. 26p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019303. Source: OSTI; NTIS; 
GPO Dep. 

Copper species are present in hydrogen flames in arc heated 
supersonic ramjet testing facilities. Homogeneous and heteroge- 
neous copper catalytic reactions may affect the flame development 
by enhancing the recombination of hydrogen atoms. Computer sim- 
ulation is used to investigate the effects of the catalytic reactions 
on the reaction and ignition times of the flames. The simulation 
uses a modified general chemical kinetics computer program to 
simulate the development of copper-contaminated hydrogen flames 
under scramjet testing conditions. Reaction times of hydrogen 
flames are found to be reduced due to the copper catalytic effects, 
but ignition times are much less sensitive to such effects. The re- 
duction of reaction time depends on copper concentration, particle 
size (if copper is in the condensed phase), and Mach number (or 
initial temperature and pressure). As copper concentration in- 
creases or the particle size decreases, reaction time decreases. As 
Mach number increases (or pressure and temperature decrease), 
the copper catalytic effects are greater. 


33836 (KTH-MEK-TR-94-3) The distribution of the reaction 
rate and the development of spherical flames in turbulence. 
Holmberg, E.M.B. Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Mechanics. 1994. 21p. Order Number DE95707398. Source: 
OSTI; NTIS. 

This paper focuses on the development of spherical flames in a 
turbulent mixture. The mean reaction rate is distributed over the 
flame front using two expressions of the form w=We(1-c)". The 
parameter n is taken to be either n=1 which corresponds to a sym- 
metric distribution with respect to c, or n=2 which yields an 
asymmetric distribution. Further, two fundamentally different reac- 
tion rates have been used. One expression makes use of a 
constant amplitude factor W. In the second w is normalized so that 
the total consumption of fuel is independent of the flame front 
thickness. Numerical computations show that the value of n affects 
the propagation velocity and the flame front thickness. They also 
show that spherical flame development is not established when the 
total reaction rate is allowed to increase with the thickness of the 
flame front. 34 refs, 7 figs 


33837 (KTH-MEK-TR-94-4) Computations of spherical 
flame development using a flame surface density equation. 
Holmberg, E.M.B. Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Mechanics. 1994. 30p. Order Number DE95707399. Source: 
OSTI; NTIS. 

The development of a spherical flame kernel in a premixed tur- 
bulent gas is calculated using a flame density equation. The 
computations pay attention both to the spherical geometry of the 
kernel and to the smaliness of the flame when compared to the in- 
tegral scale in the turbulence. Comparative calculations have been 
performed using two models for the production of mean flame sur- 
face density due to stretch, and two models for the density due to 
mutual annihilation of flamelets. One of the production models is 
based on the assumption that the strain rate is governed by the 
Kolmogorov scales in the turbulence, while the second expression 
by Meneveau and Poinsot takes the characteristic scales in the tur- 
bulence and the inherent scales of a laminar flame into account. 
The destruction of flame surface density is modelled by two differ- 
ent expressions which have been proposed by Poinsot and 
coworkers in their Coherent Flame model. All the models have 
been modified so that they take the size of the flame kernel com- 
pared to the integral scale in the turbulence into account. The 
evolution of the flame kernel computed with the models is com- 
pared to experimentally obtained results for the development of a 
small flame kernel. The computations indicate that both models for 
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the stretch are insufficiently sensitive to variations of u. The corre- 
spondence between the computed and the measured development 
in a mixture with turbulence intensity 1.0m/s is very satisfactory 
when the stretch is assumed to be governed by the Kolmogorov 
scale. On the other hand, even at intermediate turbulence levels, 
such as u=2m/s, this model fails, while the model by Meneveau 
and Poinsot predicts the flame kernel development very well. 31 
refs, 6 figs, 3 tabs 


33838 (KTH-MEK-TR-94-5) Two numerical methods for 
computation of spherical flame development. Holmberg, E.M.B. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Mechanics. 
1994. 20p. Order Number DE95707400. Source: OSTI; NTIS. 

Two numerical methods are described which have been used to 
compute the development of a spherical flame. The methods are 
adaptive in time and in space. The fundamental differences be- 
tween the two methods concern the solution of the arising equation 
system and the time marching algorithm. One method solves all 
equations simultaneously, and uses an extrapolation method by 
Deuflhard and coworkers in the temporal integration. The second 
method make use of a predictor-corrector procedure in which the 
equations are solved one by one without being coupled to the other 
equations. This method uses a first-order backward-Euler expres- 
sion when the time derivative is evaluated. 13 refs, 3 figs, 1 tab 


33839 (KTH-MEK-TR-94-6-SE) Evolution of spherical 
flames in turbulence. Holmberg, E.M.B. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Mechanics. 1994. 37p. (TRITA-MEK- 
TR-94-6). Order Number DE95707397. Source: OSTI; NTIS. 

This thesis focuses on the development of an on average spheri- 
cal flame kernel in a turbulent premixed gas. Particular attention is 
paid to the length scale structure of the turbulence relative to the 
size of the flame. The early development and subsequently steady 
propagation of the spherical flame kernel is calculated, as well as 
the quenching process caused by the global effects of the turbulent 
diffusion. The governing equations are transformed into a coordi- 
nate system which removes the random walk from the equations. 
A gradient diffusion model is developed which approximately 
describes the influence of the turbulent transport in this relative co- 
ordinate system. The eddy diffusivity in this model is based on 
expressions for a characteristic kinetic energy or a velocity scale, 
and a characteristic length scale for the flame kernel. These scales 
are calculated from the spectral energy density of the turbulence. 
The mean reaction rate for the spherical flame is approximated by 
various different expressions. An Arrhenius model based on mean 
quantities is used to take the temperature dependence into ac- 
count. A fractal expression for the consumption of fuel is derived 
on the basis of the instantaneous and mean flame area per unit 
volume. In the third expression, the mean reaction rate is taken to 
be given by the mean flame surface area which is calculated from 
a transport equation. The computations are performed using adap- 
tive grid generation and an adaptive time marching procedure. The 
calculations indicate that the critical parameter which controls the 
flame initiation is the initial radius of the flame kernel. Furthermore, 
the form as well as the total consumption of fuel over the flame 
front are important characteristics in the reaction rate expression 
for spherical flame development. The agreement with measured 
data is very satisfactory for particular values of the turbulence in- 
tensity. 61 refs, 1 fig, 1 tab 


33840 (KTM/E-B-153) LIEKK!I Combustion technology: Fi- 
nal report on the energy research programme 1988-1992. 
Hupa, M. (Aabo Akademi, Turku (Finland)). Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept. 1994. 140p. Project 
KTM-60/881/87. Order Number DE95700233. Source: OSTI; NTIS. 

LIEKKI Research Programme. Also published in Finnish as re- 
port KTM/E-B-152. 

The five-year LIEKKI combustion research program (1988-1992) 
was oriented towards research serving the development of energy 
production techniques based on combustion. The program was di- 
vided into the following five research areas: (Number of projects in 
parentheses.) 1. Modelling of combustion processes (20), 2. Com- 
bustion chemistry (29), 3. Diagnostics and analytics (11), 4. 
Pressurized combustion (7), and 5. Applied projects (25). The first 
three of these research areas involved theoretical as well as exper- 
imental laboratory work carried out at universities or various public 
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research organizations. This research aimed at better understand- 
ing of the combustion process and associated phenomena without 
commitment to any particular combustion technique. The fourth 
research area was focused at studies associated with the pressur- 
ized fluidized bed, using two pilot-size test rigs. The main target in 
the fifth research area was to reduce the combustion flue gas 
emissions at existing conventional plants, by affecting the various 
factors of the combustion process. In the five-year period, the pro- 


gram included 92 projects, whose total costs amounted to FIM 142 
million. 


33841 (LA-UR-94-2020) GASFLOW comparisons with bu- 
reau of mines experiments. Mueller, C.; Travis, J.R. Los Alamos 
National Lab., NM (United States). [1994]. 12p. Sponsored by De- 
partment of the Interior, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-941102-23: Winter meeting of 
the American Nuclear Society, Washington, DC (United States), 
13-18 Nov 1994). Order Number DE94018640. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the request of the Department of Energy and Westinghouse 
Hanford Company, the Bureau of Mines has investigated the 
flammability of mixtures of hydrogen, ammonia, nitrous oxide, and 
air. The tests were performed in a spherical chamber under quies- 
cent and turbulent conditions. This paper describes combustion 
calculations using the GASFLOW code and compares the calcu- 
lated pressure ratios with experiments mentioned above. 
GASFLOW is a finite-volume computer code that solves the tran- 
sient, three-dimensional, compressible fluid, Navier-Stokes 
equations with multiple species coupled with finite-rate chemical ki- 
netics. The computational results show good agreement with the 
experimental data and confirm GASFLOW to be a valuable tool for 
evaluating the above combustion process. 


33842 (LUTFD2-TFCP-—1002) Theoretical development of 
rotational CARS for combustion diagnostics. Martinsson, L. 
Lund Univ. (Sweden). Dept. of Combustion Physics. Sep 1994. 
66p. Order Number DE95707408. Source: OSTI; NTIS. 

A computer code has been developed for the evaluation of nitro- 
gen temperatures and oxygen concentrations from dual-broadband 
rotational CARS spectra. Temperatures have been evaluated from 
spectra recorded in a variety of situations ranging from well- 
controlled environments, such as ovens, to practical applications, 
such as IC engines. The accuracy of temperatures evaluated with 
different rotational Raman linewidth sets (ECS, MEG, and 
semi-classical RB linewidths) has been investigated in a 
temperature-stabilized oven. Temperature measurements have 
been made at elevated pressures both in an oven and in an IC 
engine. Simultaneous oxygen concentration and temperature mea- 
surements from single-shot spectra, both in an IC engine, prior to 
ignition, and in an oven have been performed. Temperatures were 
also evaluated from spectra generated in both sooting and non- 
sooting flames. Weighting methods were implemented to reduce 
the sensitivity of the evaluated temperature to uncertainties in the 
experimental parameters, and also to increase the sensitivity of 
measurements of small concentrations. Combined vibrational 
CARS and dual-broadband rotational CARS for simultaneous 
measurement of hydrocarbon and oxygen concentration and tem- 
perature was demonstrated. A calculation has been made of the 
refractivity of hydrogen atoms in an LTE plasma for the tempera- 
ture range 10 000 to 50 000 K and the pressure range 1 to 200 
atm. It was demonstrated that, as the temperature increased, the 
atomic refractivity shifted towards that of free electrons, which 
could explain anomalous results obtained in earlier two-wavelength 
interferometry experiments of ultra-short sparks. 160 refs, 6 figs 
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33843 (CONF-9310355—1) Input shaping methods for teler- 
obotic operation of flexible, long-reach manipulators. Kwon, 
Dong-Soo; Hwang, Dong-Hwan; Babcock, S.M. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; ACO5-760R00033. From Teleoperation ‘93 conference; New York, 
NY (United States); 19-21 Oct 1993. Order Number DE94018972. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Among the Environmental Restoration and Waste Management 
Program of the U.S. Department of Energy, the remediation of ra- 
dioactive waste from the underground storage tank challenges the 
state-of-the-art equipment and methods. Long-reach manipulators 
are being considered to be one of the most advantageous 
approaches for the retrieval of waste from large storage tanks. Be- 
cause of long-reach manipulator’s high payload capacity and high 
length-to-cross-section ratios, such manipulator system exhibits 
significant structural flexibility. To avoid structural vibrations during 
operation, control algorithms employing various types of shaping 
fitters were investigated. A robust notch filtering method and an im- 
pulse shaping method were evaluated. In addition to that, a new 
approach that uses imbedded simulation was developed and com- 
pared with others. In the new approach, joint trajectories have 
been generated considering the flexible link dynamics. 


33844 (CONF-9310358-1) Telerobotic operation of struc 
turally flexible, long-reach manipulators. Kwon, D.S.; Hwang, 
D.H.; Babcock, S.M. Oak Ridge National Lab., TN (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Korea automatic 
control conference; Seoul (Korea, Republic of); 20-22 Oct 1993. 
Order Number DE94018971. Source: OSTI; NTIS; INIS; GPO Dep. 

As a part of the Department of Energy’s Environmental Restora- 
tion and Waste Management Program, long-reach manipulators are 
being considered for the retrieval of waste from large storage 
tanks. Long-reach manipulators may have characteristics signifi- 
cantly different from those of typical industrial robots because of 
the flexibility of long links needed to cover the large workspace. To 
avoid structural vibrations during operation, control algorithms em- 
ploying various types of shaping filters were investigated. A new 
approach that uses embedded simulation was developed and 
compared with others. In the new approach, generation of joint tra- 
jectories considering link flexibility was also investigated. 


33845 (CONF-931234—11) Use of an integrated design tool 
for weld quality enhancement. Cheng, C. (Concurrent Technolo- 
gies Corp., Johnstown, PA (United States)); Paul, A.J.; Zacharia, T. 
Oak Ridge National Lab., TN (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From American Welding Society international 
conference on modeling and control of joining processes; Orlando, 
FL (United States); 8-10 Dec 1993. Order Number DE94018135. 
Source: OSTI; NTIS; GPO Dep. 

It has been shown previously that the use of a mathematical 
model to predict the inherent fluid flow, heat transfer, free surface 
profiles and other associated phenomena during welding leads to a 
better understanding and, therefore, control of the welding process. 
Unfortunately many of the models available today are primarily re- 
search codes and, therefore, do not serve as design tools for the 
production welding engineer. In the current investigation, WELDER 
— a three dimensional, transient mathematical model, has been 
integrated with a framework based on the Rational Product & Pro- 
cess Design (R-P*-Dsm)* methodology to create a true design tool 
aimed towards use by engineers. This highly interactive and 
graphic tool simulates the welding process from the start to finish, 
and provides the user with capabilities to view the progression of 
welding and the associated heating and cooling of the base plate. 
In addition, analysis modules analyze the temperature profiles to 
predict residual stresses and evolving microstructures. 


33846 (CONF-940550-14) A quick telemanipulator calibra- 
tion and repeatability method with applications. Jansen, J.F. 
(Oak Ridge National Lab., TN (United States). Robotics & Process 
Systems Div.); Haley, D.C. Oak Ridge National Lab., TN (United 
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States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From institute of 
Electrical and Electronics Engineers (IEEE) international confer- 
ence on robotics; San Diego, CA (United States); 8-13 May 1994. 
Order Number DE94018710. Source: OSTI; NTIS; GPO Dep. 

This paper will present a methodology that was used to calibrate 
and measure the repeatability of two telemanipulators at Oak 
Ridge National Laboratory. The global accuracy of the method was 
0.05 in. (~ 1.3 mm), and the orientation accuracy was approxi- 
mately 6 min (~ 0.002 rads). For most teleoperator systems, these 
accuracies are more than adequate because of the construction of 
the mechanism and sensor capabilities (e.g., typically 12 bits of 
resolution). Although industrial robots require accuracies of about 
0.05 mm or better, telemanipulators do not. 


33847 (DOE/ER/14372-1) Abstracts of contributed papers. 
Washington Univ., Seattle, WA (United States). [1994]. 583p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-93ER14372. (CONF-9406236—Absts.: 12. U.S. na- 
tional congress of applied mechanics, Seattle, WA (United States), 
27 Jun - 1 jul 1994). Order Number DE94017573. Source: OST]; 
NTIS; INIS; GPO Dep. 

This volume contains 571 abstracts of contributed papers to be 
presented during the Twelfth US National Congress of Applied Me- 
chanics. Abstracts are arranged in the order in which they fall in 
the program — the main sessions are listed chronologically in the 
Table of Contents. The Author Index is in alphabetical order and 
lists each paper number (matching the schedule in the Final Pro- 
gram) with its corresponding page number in the book. 


33848 (DOE/RL-94-82) Performance-oriented packaging: A 
guide to identifying and designing: Identifying and designing 
hazardous materials packaging for compliance with post HM- 
181 DOT Regulations. Department of Energy, Richland, WA 
(United States). Richland Operations Office. Aug 1994. 110p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94019042. Source: OSTI; NTIS; INIS; GPO Dep. 

With the initial pub!ication of Docket HM-181 (hereafter referred 
to as HM-181), the U.S. Department of Energy (DOE), Headquar- 
ters, Transportation Management Division decided to produce 
guidance to help the DOE community transition to performance- 
oriented packagings (POP). As only a few individuals were familiar 
with the new requirements, elementary guidance was desirable. 
The decision was to prepare the guidance at a level easily under- 
stood by a novice to regulatory requirements. This document 
identifies design development strategies for use in obtaining 
performance-oriented packagings that are not readily available 
commercially. These design development strategies will be part of 
the methodologies for compliance with post HM-181 USS. 
Department of Transportation (DOT) packaging regulations. This in- 
formation was prepared for use by the DOE and its contractors. 
The document provides guidance for making decisions associated 
with designing performance-oriented packaging, and not for identi- 
fying specific material or fabrication design details. It does provide 
some specific design considerations. Having a copy of the regula- 
tions handy when reading this document is recommended to permit 
a fuller understanding of the requirements impacting the design ef- 
fort. While this document is not written for the packaging specialist, 
it does contain guidance important to those not familiar with the 
new POP requirements. 


33849 (DOE/RW-0445) Multi-purpose canister system eval- 
uation: A systems engineering approach. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Sep 1994. 146p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94019061. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes Department of Energy (DOE) efforts to 
investigate various container systems for handling, transporting, 
storing, and disposing of spent nuclear fuel (SNF) assemblies in 
the Civilian Radioactive Waste Management System (CRWMS). 
The primary goal of DOE's investigations was to select a container 
technology that could handle the vast majority of commercial SNF 
at a reasonable cost, while ensuring the safety of the public and 
protecting the environment. Several alternative cask and canister 
concepts were evaluated for SNF assembly packaging to determine 
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the most suitable concept. Of these alternatives, the multi-purpose 
canister (MPC) system was determined to be the most suitable. 
Based on the results of these evaluations, the decision was made 
to proceed with design and certification of the MPC system. A de- 
cision to fabricate and deploy MPCs will be made after further 
studies and preparation of an environmental impact statement. 


33850 (EGG-MS-—11400) Depleted uranium concrete con- 
tainer feasibility study. Haelsig, R.T. (Packaging Technology, 
Inc., Tacoma, WA (United States)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1994. 83p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE95000332. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of this report is to consider the feasibility of using 
containers constructed of depleted uranium aggregate concrete 
(DUCRETE) to store and transport radioactive materials. The 
method for this study was to review the advantages and disadvan- 
tages of DUCRETE containers considering design requirements for 
potential applications. The author found that DUCRETE is a promis- 
ing material for onsite storage containers, provided DUCRETE 
vessels can be certified for one-way transport to disposal sites. The 
author also found that DUCRETE multipurpose spent nuclear fuel 
storage/transport packages are technically viable, provided altered 
temperature acceptance limits can be developed for DUCRETE. 


33851 (EGG-WM-10955) Prototypical Consolidation 
Demonstration Project: Final report. Gili, J.A.; Poston, V.K. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Nov 1993. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE94010705. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the final report of the Prototypical Consolidation Demon- 
stration Project, which was funded by the US Department of 
Energy's Office of Civilian Radioactive Waste Management. The 
project had two objectives: (a) to develop and demonstrate a pro- 
totype of production-scale equipment for the dry, horizontal 
consolidation and packaging of spent nuclear fuel rods from com- 
mercial boiling water reactor and pressurized water reactor fuel 
assemblies, and (b) to report the development and demonstration 
results to the US Department of Energy, Idaho Operations Office. 
This report summarizes the activities and conclusions of the project 
management contractor, EG&G Idaho, Inc., and the fabrication and 
testing contractor, NUS Corporation (NUS). The report also 
presents EG&G Idaho's assessments of the equipment and proce- 
dures developed by NUS. 


33852 (IEN-SEPRAD-08/86) Shielding calculation of a hot 
cell for the processing of fission products. Rocha, A.C.S. da; 
Pina, J.L.S. de; Silva, J.J.G. da. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). Dec 1986. 34p. (In Portuguese). 
Order Number DE95600529. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A dose rate estimation is made for an operator of a lead wall, 
fission products processing hot cell, in a distance of 50 cm from 


the emission source, at Brazilian Institute of Nuclear Engineering 
(IEN). (L.C.J.A.). 


33853 (LA-UR-94-2454) The role of ground testing in a 
structural failure experienced during the launch of the ALEXIS 
small satellite. Butler, T.A. Los Alamos National Lab., NM (United 
States). [1994]. 120. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9410162— 
1: Institute of Environmental Sciences meeting, Los Angeles, CA 
(United States), 10-12 Oct 1994). Order Number DE94016155. 
Source: OSTI; NTIS; GPO Dep. 

A video recording of the launch of the ALEXIS satellite on April 
25, 1993 clearly showed that one of the four deployable solar pad- 
dies had mechanically separated from the satellite. A study was 
performed to determine whether the anomalous separation was 
caused by a mechanical failure and, if so, which components failed 
and what events led to the failure. From the study it became obvi- 
ous that the failure was mechanical in nature, and was related to 
some design weaknesses and the testing sequence to which the 
solar paddle and associated hardware had been exposed prior to 
launch. Results of the study showed that the attachment hardware 
associated with this particular solar paddle was damaged during 
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random vibration tests compromising its load carrying capability. 
Some relatively simple changes to the method with which structural 
analysis and testing were approached for the ALEXIS satellite are 
proposed. These changes will ensure that the chance for such fail- 
ures to occur on future small satellite missions will be minimized. 


33854 (LA-UR-94-2506) Innovative use of DSP technology 
in space: FORTE event classifier. Briles, S. (Los Alamos Na- 
tional Lab., NM (United States)); Moore, K. Jones, R.; Klingner, P.; 
Neagley, D.; Caffrey, M.; Henneke, K.; Spurgen, W.; Blain, P. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9410164—5: ICSPAT 94: signal procession 
applications and technology, Dallas, TX (United States), 18-21 Oct 
1994). Order Number DE94016086. Source: OSTI; NTIS; GPO 
Dep. 

The Fast On-Orbit Recording of Transient Events (FORTE) small 
satellite will field a digital signal processor (DSP) experiment for 
the purpose of classifying radio-frequency (rf) transient signals 
propagating through the earth’s ionosphere. Designated the Event 
Classifier experiment, this DSP experiment uses a single Texas In- 
struments’ SMJ320C30 DSP to execute preprocessing, feature 
extraction, and classification algorithms on down-converted, digi- 
tized, and buffered rf transient signals in the frequency range of 30 
to 300 MHz. A radiation-hardened microcontroller monitors DSP- 
abnormalities and supervises spacecraft command communica- 
tions. On- orbit evaluation of multiple algorithms is supported by 
the Event Classifier architecture. Ground-based commands deter- 
mine the subset and sequence of algorithms executed to classify a 
captured time series. Conventional neural network classification al- 
gorithms will be some of the classification techniques implemented 
on-board FORTE while in a low-earth orbit. Results of all experi- 
ments, after being stored in DSP flash memory, will be transmitted 
through the spacecraft to ground stations. The Event Classifier is a 
versatile and fault-tolerant experiment that is an important new 
space-based application of DSP technology. 


33855 (LA-UR-94-2716) Numerical controlied polishing, 
continued force wear and part correction experiments. Han- 
nah, P.R.; Day, R.D.; Hatch, D.J.; McClure, E.R. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9410185—1-Extd.Abst.: American Society for 
Precision Engineers (ASPE) conference, Cincinnati, OH (United 
States), 2-7 Oct 1994). Order Number DE94018084. Source: 
OSTI; NTIS; GPO Dep. 

This abstract reports the near completion of the first phase of 
this program. It is the aim of this program to provide the operator 
of a N/C diamond turning machine or N/C grinding machine (jig 
grinder) with the wear characteristics necessary to achieve uniform 
material removal. The second phase of this program addresses a 
different problem, although solving this problem is highly depen- 
dent on the results of the first phase. Diamond turned, or any lathe 
turned surface, exhibits regular tool marks due to the tool passing 
over the surface being cut. Changes in depth of cut, feed rate and 
work rpm will change the character of these groves, but will not 
eliminate them. Optical surfaces produced by this process exhibit 
increased scattering as the light wavelength decreases limiting 
their use; at least for optical purposes, to IR and some visible ap- 
plications. Utilizing wear information gathered in the first part of this 
program we will attempt to reduce these residual tool marks by 
polishing. The polishing of diamond turned surfaces is not new. Di- 
amond turned metal surfaces, especially in electroless nickel and 
high phosphorus nickel electroplate have been polished to improve 
their scatter characteristics. What we believe is unique is the use 
of a spherical wheel, rotating on axis and being moved over the 
part in a prescribed manner by numerical control. Over the past 
year we have made some major changes in our polishing methods 
and procedures. We have listed below these changes, as a re- 
fresher for the reader as to our previous procedures. These 
changes will be addressed in the body of the text. 


33856 (LA-UR-94-2897) Development of an all-composite 
spacecraft bus for small satellite programs. Thompson, T.C. 
(Los Alamos National Lab., NM (United States)); Grastataro, C.; 
Smith, B.G.; Krumweide, G.; Tremblay, G. Los Alamos National 





Lab., NM (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408132-2: AIAA small satellite conference, Logan, UT 
(United States), 29 Aug - 1 sep 1994). Order Number 
DE94018317. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory (LANL) in partnership with 
Composite Optics Incorporated (COl) is advancing the development 
of low-cost, lightweight, composite technology for use in small 
satellites. The use of advanced composites in space applications is 
well developed but the application of an all-composite satellite bus 
has never been achieved. This paper investigates the application 
of composite technology to the design and fabrication of an all- 
composite spacecraft bus for small satellites. The satellite program 
Fast On-Orbit Recording of Transient Events (FORTE) is the sec- 
ond in a series of satellites to be launched into orbit for the US 
Department of Energy (DOE). The FORTE program objective is to 
record atmospheric bursts of electromagnetic radiation. This paper 
will discuss the issues of design, analysis, testing, and fabrication 
required to deliver the spacecraft and its associated components 
within a two-year period. The spacecraft will be launched into low 
earth orbit in late 1995 from a Pegasus-XL launch vehicle. Due to 
the extremely tight time constraints, a novel low-cost solution using 
graphite fiber reinforced plastics composites was required to 
achieve the performance goals of the mission. The details of mate- 
rial selection, characterization of design allowables, and the 
approach used in determining the structural geometry that will pro- 
vide the optimum performance for this mission are presented. 


33857 (LA-UR-94-3075) Modeling and identification of par- 


allel and feedback nonlinear systems. Chen, Hai-Wen. Los 
Alamos National Lab., NM (United States). [1994]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-941216~—1: 33. IEEE conference on decision 
and control, Orlando, FL (United States), 14-16 Dec 1994). Order 
Number DE95001006. Source: OSTI; NTIS; GPO Dep. 


Structural classification and parameter estimation (SCPE) meth- 
ods have been used for studying single-input single. output (SISO) 
parallel and feedback nonlinear system models from input-output 
(lO) measurements. The uniqueness of the |-O mappings of differ- 
ent models and parameter uniqueness of the |-O mapping of a 
given structural model are evaluated. The former aids in defining 
the conditions under which different model structures may be differ- 
entiated from one another. The latter defines the conditions under 
which a given model parameter can be uniquely estimated from |- 
O measurements. SCPE methods presented in this paper can be 
further developed to study more complicated multi-input mutti- 
output (MIMO) block-structured models which will provide useful 


techniques for modeling and identifying highly complex nonlinear 
systems. 


33858 (LA-UR-94-3136) Precision cleaning with supercriti- 
cal carbon dioxide for the elimination of organic solvents and 
the reduction of hazardous wastes. Spall, W.D.; Williams, S.B.; 
Laintz, K.E. Los Alamos National Lab., NM (United States). [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409204—2: 9. annual 
aerospace hazardous materials management conference, Denver, 
CO (United States), 28 Sep 1994). Order Number DE95000861. 
Source: OSTI; NTIS; GPO Dep. 

Private and governmental industrial facilities use chlorofluorocar- 
bons and chlorocarbons for the cleaning of a variety of items. The 
Montreal Protocol (1987) and amendments to this act will phase 
out the use of chlorofluorocarbons, or CFCs, by the year 2000 be- 
cause they are toxic, carcinogenic, and implicated in the depletion 
of the Earth’s ozone layer. The United States has pledged to elimi- 
nate these substances by 1995. To stay competitive in the global 
market, US industries require an economical replacement. Super- 
critical fluids, which have been used in food, fragrance, and 
petroleum processes for years, are attractive replacement solvents 
because of their low environmental impact, high diffusivities, low 
viscosities, and temperature-pressure dependence of solvent 
strengths. In the case of nontoxic and nonflammable carbon 
dioxide (COz), its critical temperature and pressure are readily ac- 
cessible with well-established process technology and equipment. 
In addition, applications using a supercritical fluid such as CO, are 
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generally safer and environmentally benign. Extractions using su- 
percritical CO2 use less energy than distillation and incineration 
processes and are less expensive than liquid extraction processes 
using toxic and costly organic solvents. Finally, CO2 has a very 
high volatility compared to virtually any organic extractant which fa- 
cilitates its separation from extract solutions for extract recovery 
and COpz recycle. Data will be presented on the successful removal 
of cutting and machine oils, silicone oils, body oils, and hydraulic 
fluids from a variety of industrial substrates with supercritical CO, 
to, at, or below precision cleaning levels (less than 10 micrograms 
of contaminant per square centimeter of surface). The applicability 
of this technique to commercial operations was evaluated in this 
area of contaminant removal, surface interactions, operational 
costs, and waste reduction and elimination. 


33859 (NEI-DK-1633) Decommissioning of the Risoe Hot 
Cell facility: Final report. Carlsen, H. Risoe National Lab., 
Roskilde (Denmark). Materials Dept. Jun 1994. 40p. Contract FI2D- 
0011-DK. Order Number DE95600531. Source: OSTI; NTIS; INIS. 

Nuclear fuels have been handied and examined after irradiation 
by physical and chemical techniques, and radiotherapy sources, 
mainly ©°Co, have been produced at Risoe National Laboratory 
since 1964. The aims of decommissioning (during 1990-94, at 
IAEA Stage 2 level for reactors) were to obtain safe conditions for 
the remaining parts of the facility and to produce clean space 
areas for new projects. The facility comprises 6 concrete cells, sev- 
eral lead-shielded steel cells, glove boxes, shielded storage for 
waste, a remotely operated optical microscope, a frogman area for 
personnel access to the concrete cells, a decontamination facility, 
workshops and safety installations. All steel cells, glove boxes and 
the microscope were emptied and removed. The concrete cells 
were emptied of fissile material, scientific equipment, general tools 
and scrap. Decontamination should facilitate waste packing and re- 
duce amount of waste to be stored temporarily at the Risoe waste 
treatment facility together with highly active waste. The concrete 
cells were cleaned remotely by wiping, hot spot removal, by me- 
chanical means and vacuum cleaning. The interiors of 2 cells were 
decontaminated by high pressure water jetting. All master-slave 
manipulators and part of the contaminated ventilation system at the 
cells were removed. The cells are left in a non-ventilated state, 
connected to the atmosphere by an absolute filter. The main con- 
taminants measured before cell closure were ©Co, 'S7Cs and 
alpha-emitters. Dismantling, decontamination waste disposal and 
received doses are described. Simple techniques involving low 
doses were found to be very effective. (AB). 


33860 (NUREG/CR-6102) Validation of the SCALE broad 
structure 44-group ENDF/B-Y cross-section library for use in 
criticality safety analyses. DeHart, M.D. (Oak Ridge National 
Lab., TN (United States)); Bowman, S.M. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Regulatory 
Applications; Oak Ridge National Lab., TN (United States). Sep 
1994. 136p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (ORNL/TM-12460). Source: OSTI; 
NTIS; INIS; GPO. 

This report documents the validation of the recently developed 
44-group ENDF/B-V based cross-section library (44GROUPNDF5). 
This cross-section set has been developed for use in the SCALE 
code system in the analysis of fresh and spent fuel and radioactive 
waste systems. Collapsed from a 238-group fine-structure cross- 
section library (2838GROUPNDFS5), this broad-group library contains 
approximately 300 nuclides from the ENDF/B-V data files. Addition- 
ally, ENDF/B-VI oxygen data have been substituted for ENDF/B-V 
oxygen, because of discrepancies in ENDF/B-V data. The 44 
GROUPNDFS library was tested against its parent library using a 
set of 33 benchmark problems in order to demonstrate that the col- 
lapsed set was an acceptable representation of 238GROUPNDFS5. 
Results show that the broad 44-group structure is an acceptable 
representation of its parent 238-group library for thermal as well as 
hard fast spectrum systems. Accurate broad-group analyses of in- 
termediate spectrum systems will require either a more detailed 
group structure in this energy range or a more appropriate collaps- 
ing spectrum. Further, validation calculations indicate that the 
44-group library is an accurate tool in the prediction of criticality for 
arrays of light-water-reactor-type fuel assemblies, as would be 
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encountered in fresh or spent fuel transportation or storage envi- 
ronments. However, a bias caused by inadequate representation of 
plutonium cross sections was identified. Further, a possible bias 
exists with respect to uranium enrichment; however, experiments 
referenced in this report provide an inadequate sampling of ura- 
nium enrichments. Additional work will be required to quantify any 
bias that may be present. 


33861 (ORNL/ENG/TM-48) LEAK: A source term generator 
for evaluating release rates from leaking vessels. Accident 
analysis deskbook series. Clinton, J.H. Oak Ridge National Lab., 
TN (United States). Sep 1994. 38p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95001091. Source: OSTI; NTIS; GPO Dep. 

An interactive computer code for estimating the rate of release of 
any one of several materials from a leaking tank or broken pipe 
leading from a tank is presented. It is generally assumed that the 
material in the tank is liquid. Materials included in the data base 
are acetonitrile, ammonia, carbon tetrachloride, chlorine, chlorine 
trifluoride, fluorine, hydrogen fluoride, nitric acid, nitrogen tetroxide, 
sodium hydroxide, sulfur hexafluoride, sulfuric acid, and uranium 
hexafluoride. Materials that exist only as liquid and/or vapor over 
expected ranges of temperature and pressure can easily be added 
to the data base file. The Fortran source code for LEAK and the 
data file are included with this report. 


33862 (PNL—10074) Hazardous waste dislodging and con- 
veyance: The confined sluicing method. Summers, D.A. (Univ. 
of Missouri, Rolla, MO (United States). High Pressure Waterjet 
Lab.); Fossey, R.D.; Mann, M.D.; Blaine, J.G.; Rinker, M.W. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1994. 117p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95000426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes an investigation of a means for dislodging 
and conveying waste currently stored in underground storage 
tanks. A series of experiments have been carried out to evaluate 
the potential of a medium pressure, medium flow rate cutting sys- 
tem as a means of dislodging the waste. It has been found that 
waterjets at a pressure of 10,000 psi can effectively cut the mate- 
rial which has been chosen to simulate the hardened saltcake 
within the storage tanks. Based on a parameterization test it has 
thus been calculated that an inlet flow volume of approximately 30 
galions per minute will be sufficient to excavate 30 gallons per 
minute of waste from a tank. In order to transport the resulting 
slurry from the tank, a modified jet pump has been developed and 
has demonstrated its capability of conveying fluid and waste parti- 
cles, up to one inch in diameter, to a height of more than 60 feet. 
Experiments were conducted to examine different configurations to 
achieve the production levels required for waste removal and to 
clean the walls of residual material. It was found more effective to 
clean the walls using an inclined angle of impact rather than a per- 
pendicular angle of impact in order to provide a safeguard against 
driving the water through any cracks in the containment. It was 
demonstrated that excavation can take place with almost total 
immediate extraction of the water and debris from the cutting pro- 
cess. The results have qualitatively shown the potential of a 
medium pressure waterjet system for achieving the required results 
for underground storage tank waste retrieval. 


33863 (RFP-4875) Acoustic emission: The first half cen- 
tury. Drouillard, T.F. EG and G Rocky Flats, Inc., Golden, CO 
(United States). Rocky Flats Plant. [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. (CONF-9410182-1: 12. international acoustic 
emission symposium, Sapporo (Japan), 21 Oct 1994). Order Num- 
ber DE94017176. Source: OSTI; NTIS; GPO Dep. 

The technology of acoustic emission (AE) is approaching the half 
century mark, having had its beginning in 1950 with the work of 
Joseph Kaiser. During the 1950s and 1960s researchers delved 
into the fundamentals of acoustic emission, developed instrumenta- 
tion specifically for AE, and characterized the AE behavior of many 
materials. AE was starting to be recognized for its unique capabili- 
ties as an NDT method for monitoring dynamic processes. In the 
decade of the 1970s research activities became more coordinated 
and directed with the formation of the working groups, and its 
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as an NDT method continued to increase for industrial applications. 
In the 1980s the computer became a basic component for both in- 
strumentation and data analysis, and today it has sparked a 
resurgence of opportunities for research and development. Today 
we are seeing a transition to waveform-based AE analysis and a 
shift in AE activities with more emphasis on applications than on 
research. From the beginning, we have been fortunate to have had 
so many dedicated savants with different fields of expertise con- 
tribute in a collective way to bring AE to a mature, fully developed 
technology and leave a legacy of knowledge recorded in its litera- 
ture. AE literature has been a key indicator of the amount of 
activity, the proportion of research to application, the emphasis on 
what was of current interest, and the direction AE has taken. The 
following is a brief survey of the history of acoustic emission with 
emphasis on development of the infrastructure over the past half 
century. 


33864 (RFP—4877) Hydraulic model analysis of water 
distribution system, Rockwell International, Rocky Flats, Col- 
orado. Perstein, J. (Hughes Associates, Inc., Wheaton, MD 
(United States)); Castellano, JA. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant; Hughes Asso- 
ciates, Inc., Wheaton, MD (United States). 20 Jan 1989. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. Order Number DE94017470. Source: 
OSTI; NTIS; GPO Dep. 

Rockwell International requested an analysis of the existing plant 
site water supply distribution system at Rocky Flats, Colorado, to 
determine its adequacy. On September 26-29, 1988, Hughes As- 
sociates, Inc., Fire Protection Engineers, accompanied by Rocky 
Flats Fire Department engineers and suppression personnel, con- 
ducted water flow tests at the Rocky Flats plant site. Thirty-seven 
flows from various points throughout the plant site were taken on 
the existing domestic supply/fire main installation to assure com- 
prehensive and thorough representation of the Rocky Flats water 
distribution system capability. The analysis was completed in four 
phases which are described, together with a summary of general 
conclusions and recommendations. 


33865 (SAND—94-0203C) Integration of numerical analysis 
tools for automated numerical optimization of a transportation 
package design. Witkowski, W.R.; Eldred, M.S.; Harding, D.C. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-9409187-2: 5. 
AIAA/NASAVUSAF/ISSMO symposium on multidisciplinary analysis 
and optimization conference, Panama City, FL (United States), 7-9 
Sep 1994). Order Number DE94018737. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The use of state-of-the-art numerical analysis tools to determine 
the optimal design of a radioactive material (RAM) transportation 
container is investigated. The design of a RAM package’s compo- 
nents involves a complex coupling of structural, thermal, and 
radioactive shielding analyses. The final design must adhere to 
very strict design constraints. The current technique used by cask 
designers is uncoupled and involves designing each component 
separately with respect to its driving constraint. With the use of nu- 
merical optimization schemes, the complex couplings can be 
considered directly, and the performance of the integrated package 
can be maximized with respect to the analysis conditions. This can 
lead to more efficient package designs. Thermal and structural ac- 
cident conditions are analyzed in the shape optimization of a 
simplified cask design. In this paper, details of the integration of 
numerical analysis tools, development of a process model, nons- 
moothness difficulties with the optimization of the cask, and 
preliminary results are discussed. 


33866 (SAND-94-1354C) Fuzzy clustering of facial form for 
prototyping environmental protection equipment. Robinson, 
D.G. (GRAM, Inc., Albuquerque, NM (United States)). Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941219-1: International joint 
conference of the North American Fuzzy Information Processing 
Society and the Industrial Fuzzy Control and Intelligent Systems 


onference and the NASA joint workshop on_ne networks and 
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fuzzy logic, San Antonio, TX Order Number DE94014657. Source: 
OSTI; NTIS; GPO Dep. 

Emphasis on the human-to-aircraft interface has magnified in im- 
portance as the performance envelope of today’s aircraft has 
continued to expand. A major problem is that there has been a 
corresponding increase in the need for better fitting protection 
equipment and unfortunately it has become increasingly difficult for 
aircrew members to find equipment that will provide this level of fit. 
While protection equipment has, historically had poor fit character- 
istics, the issue has grown tremendously with the recent increase 
in the numbers of minorities and women. Fundamental to this prob- 
lem are the archaic methods for sizing individual equipment and 
the methods for establishing a sizing system. This paper docu- 
ments recent investigations by the author into developing new 
methods to overcome these problems. Research centered on the 
development of a new statistically based method for describing 
form and the application of fuzzy clustering using the new shape 
descriptors. A sizing system was developed from the application of 
the research, prototype masks were constructed and the hardware 
tested under flight conditions. 


33867 (SAND-94-1853) Conservative smoothing versus ar- 
tificial viscosity. Guenther, C. (Michigan Technological Univ., 
Houghton, MI (United States)); Hicks, D.L.; Swegle, J.W. Sandia 
National Labs., Albuquerque, NM (United States). Aug 1994. 48p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95001108. Source: 
OSTI; NTIS; GPO Dep. 

This report was stimulated by some recent investigations of 
S.P.H. (Smoothed Particle Hydrodynamics method). Solid dynam- 
ics computations with S.P.H. show symptoms of instabilities which 
are not eliminated by artificial viscosities. Both analysis and 
experiment indicate that conservative smoothing eliminates the in- 
stabilities in S.P.H. computations which artificial viscosities cannot. 
Questions were raised as to whether conservative smoothing might 
smear solutions more than artificial viscosity. Conservative smooth- 
ing, properly used, can produce more accurate solutions than the 
von Neumann-Richtmyer-Landshoff artificial viscosity which has 
been the standard for many years. The authors illustrate this using 
the vNR scheme on a test problem with known exact solution in- 
volving a shock collision in an ideal gas. They show that the norms 
of the errors with conservative smoothing are significantly smaller 
than the norms of the errors with artificial viscosity. 


33868 (SAND—94-2005C) Adaptive path planning for 
flexible manufacturing. Chen, Pang C. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410167—1: 1994 international conference on computer in- 
tegrated manufacturing and automation technology, Troy, NY 
(United States), 10 Oct 1994). Order Number DE94016561. 
Source: OSTI; NTIS; GPO Dep. 

Path planning needs to be fast to facilitate real-time robot pro- 
gramming. Unfortunately, current planning techniques are still too 
slow to be effective, as they often require several minutes, if not 
hours of computation. To overcome this difficulty, we present an 
adaptive algorithm that uses past experience to speed up future 
performance. It is a learning algorithm suitable for automating flexi- 
ble manufacturing in incrementally-changing environments. The 
algorithm allows the robot to adapt to its environment by having 
two experience manipulation schemes: For minor environmental 
change, we use an object-attached experience abstraction scheme 
to increase the flexibility of the learned experience; for major envi- 
ronmental change, we use an on-demand experience repair 
scheme to retain those experiences that remain valid and useful. 
Using this algorithm, we can effectively reduce the overall robot 
planning time by re-using the computation result for one task to 
plan a path for another. 


33869 


(SAND-94-2006C) Adaptive robot path planning in 
changing environments. Chen, P.C. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9411103—1: 1994 Institute of Electrical and Electronics En- 
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LA (United States), 6 Nov 1994). Order Number DE94016564. 
Source: OSTI; NTIS; GPO Dep. 

Path planning needs to be fast to facilitate real-time robot pro- 
gramming. Unfortunately, current planning techniques are still too 
slow to be effective, as they often require several minutes, if not 
hours of computation. To overcome this difficulty, we present an 
adaptive algorithm that uses past experience to speed up future 
performance. It is a learning algorithm suitable for incrementally- 
changing environments such as_ those encountered in 
manufacturing of evolving products and waste-site remediation. 
The algorithm allows the robot to adapt to its environment by 
having two experience manipulation schemes: For minor environ- 
mental change, we use an object-attached experience abstraction 
scheme to increase the flexibility of the learned experience; for ma- 
jor environmental change, we use an on-demand experience repair 
scheme to retain those experiences that remain valid and useful. 
Using this algorithm, we can effectively reduce the overall robot 
planning time by re-using the computation result for one task to 
plan a path for another. 


33870 (SAND-94-2159C) Stop motion microphotography of 
laser driven plates. Frank, A.M. (Lawrence Livermore National 
Lab., CA (United States)); Trott, W.M. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940723-26: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94018740. Source: OSTI; NTIS; GPO 
Dep. 

Laser driven plates have been used for several years for high 
velocity shock wave and impact studies. Recent questions about 
the integrity and ablation rates of these plates coupled with an im- 
proved capability for microscopic stop motion photography led to 
this study. For these experiments, the plates were aluminum, 
coated on the ends of optical fibers. A high power laser pulse in 
the fiber ionizes the aluminum at the fiber/coating interface. The 
plasma thus created accelerates the remaining aluminum to high 
velocities, several kilometers per second. We defined “thick” or 
“thin” coatings as those where a flying plate (flyer) was launched 
vs. the material being completely ionized. Here we were specifi- 
cally interested in the thick/thin boundary to develop data for the 
numerical models attempting to predict flyer behavior. 


33871 (SAND-94-2356C) Co-axial geometry electromag- 
netic launch to space. Turman, B.N. (Sandia National Labs., 
Albuquerque, NM (United States)); Lipinski, R.J.; Palmer, M.R.; Le- 
ung, E.M.W. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9409211-3: American Institute of Aeronautics and Astronautics 
space programs and technologies conference and exhibit, Birming- 
ham, AL (United States), 27 Sep 1994). Order Number 
DE94019199. Source: OSTI; NTIS; GPO Dep. 

Small or moderate-weight space launches could significantly 
benefit from an electrically powered launch complex, based on an 
electromagnetic coil launcher. This paper presents results of stud- 
ies to estimate the required launcher parameters, and estimate the 
cost of such a launch facility. This study is based on electromag- 
netic launch, or electromagnetic gun technology which is 
constrained to a coaxial geometry to take advantage of the 
efficiency of closely-coupled coils. This geometry, along with rea- 
sonable constraints on the length and power requirements for the 
launcher, match most naturally to relatively small satellites in low- 
earth orbits. The launcher energy and power requirements fall in the 
range of 60 - 260 GJ and 20 - 400 GW electric. Parametric evalua- 
tions have been conducted with a launcher length of 1-2 km, exit 
velocity of 1 - 6 km/s, and payloads of 100 - 1000 kg. The launch 
requires high acceleration, so the satellite package must be hard- 
ened. The EM launch complex could greatly reduce the amount of 
fuels handling, reduce the turnaround time between launches, al- 
low more concurrence in launch preparation, reduce the manpower 
requirements for launch vehicle preparation and increase the relia- 
bility of launch by using more standardized vehicle preparations. 


33872 (SAND-94-2473C) Dual benefit robotics programs at 





Albuquerque, NM (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9409211-—1: American Institute of Aeronautics 
and Astronautics space programs and technologies conference and 
exhibit, Birmingham, AL (United States), 27 Sep 1994). Order 
Number DE94019307. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories has one of the largest integrated 
robotics laboratories in the United States. Projects include re- 
search, development, and application of one-of-a-kind systems, 
primarily for the Department of Energy (DOE) complex. This work 
has been underway for more than 10 years. It began with on-site 
activities that required remote operation, such as reactor and 
nuclear waste handling. Special purpose robot systems were de- 
veloped using existing commercial manipulators and fixtures and 
programs designed in-house. These systems were used in applica- 
tions such as servicing the Sandia pulsed reactor and inspecting 
remote roof bolts in an underground radioactive waste disposal 
facility. In the beginning, robotics was a small effort, but with in- 
creasing attention to the use of robots for hazardous operations, 
efforts now involve a staff of more than 100 people working in a 
broad robotics research, development, and applications program 
that has access to more than 30 robotics systems. 


33873 (UCRL-ID-118367) The linear dynamics of a mi- 
crosensor accelerometer modeled as a cantilever beam with 
an end mass. Lee, C.L. Lawrence Livermore National Lab., CA 
(United States). 4 Aug 1994. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94019108. Source: OSTI; NTIS; GPO Dep. 

Two classes of accelerometers are being developed using silicon 
microsensor technology. One class of accelerometers will be used 
to measure accelerations on the order of 10—®g range. A dynamic 
model of these devices is derived in order to aid in their design 
and characterization. Both types of accelerometers axe modeled as 
a flexible cantilever beam that is fixed at one end and has a mass 
attached to the free end. Linear motion about a (straight) horizontal 
equilibrium shape is considered. The natural frequencies and mode 


shapes of the model are calculated in terms of the system geome- 


try and material properties. With these results, the continuum 
model is discretized into a set of modal equations. The responses 
of the discrete model subject to an impulsive force, a step force, 
and a single-frequency harmonic external excitation are deter- 
mined. A comparison between the characteristics of a lumped 
mass model and a one-degree-of-freedom modal model is pre- 
sented. Finally, numerical values are given for an example case of 
a beam without the end mass. 


33874 (UCRL-JC—115889) Degradation of HEPA filters ex- 
posed to DMSO. Bergman, W.; Wilson, K.; Larsen, G.; Lopez, R.; 
LeMay, J. Lawrence Livermore National Lab., CA (United States). 
11 Jul 1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940738-7: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). Order Number DE94017411. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Dimethy! sulfoxide (DMSO) sprays are being used to remove the 
high explosive (HE) from nuclear weapons in the process of their 
dismantiement. A boxed 50 cfm HEPA filter with an integral prefilter 
was exposed to DMSO vapor and aerosols that were generated by 
a spray nozzle to simulate conditions expected in the HE dissolu- 
tion operation. After 198 hours of operation, the pressure drop of 
the fitter had increased from 1.15 inches to 2.85 inches, and the ef- 
ficiency for 0.3 zm dioctyl sebacate (DOS) aerosols decreased from 
99.992% to 98.6%. Most of the DMSO aerosols had collected as a 
liquid pool inside the boxed HEPA. The liquid was blown out of the 
filter exit with 100 cfm air flow at the end of the test. Since the filter 
still met the minimum allowed efficiency of 99.97% after 166 hours 
of exposure, we recommend replacing the filter every 160 hours of 
operation or sooner if the pressure drop increases by 50%. Exami- 
nation of the filter showed that visible cracks appeared at the joints 
of the wooden frame and a portion of the sealant had pulled away 
from the frame. Since all of the DMSO will be trapped in the first 
HEPA filter, the second HEPA filter should not suffer from DMSO 
degradation. Thus the combined efficiency for the first filter (98.6%) 
and the second filter (99.97%) is 99.99996% for 0.3um particles. If 
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the first filter is replaced prior to its deg ‘ 
will have 99.97% efficiency, and the combined efficiency will be 
99.999991%. The collection efficiency for DMSO/HE aerosols will 
be much higher because the particle size is much greater. 


33875 (UCRL-JC—115891) Preliminary studies to determine 
the shelf life of HEPA filters. Gilbert, H. (Consultant, McLean, VA 
(United States)); Fretthold, J.K.; Rainer, F.; Bergman, W.; Beason, 
D. Lawrence Livermore National Lab., CA (United States). 18 Jul 
1994. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940738-8: 23. 
DOE/NRC nuclear air cleaning and treatment conference, Buffalo, 
NY (United States), 25-28 Jul 1994). Order Number DE94017410. 
Source: OSTI; NTIS; GPO Dep. 

We have completed a preliminary study using filter media tests 
and filter qualification tests to investigate the effect of shelf-life on 
HEPA filter performance. Our media studies showed that the ten- 
sile strength decreased with age, but the data were not sufficient to 
establish a shelf-life. Thermogravimetric analyses demonstrated 
that one manufacturer had media with low tensile strength due to 
insufficient binder. The filter qualification tests (heated air and over- 
pressure) conducted on different aged filters showed that filter age 
is not the primary factor affecting filter performance; materials and 
the construction design have a greater effect. An unexpected find- 
ing of our study was that sub-standard HEPA filters have been 
installed in DOE facilities despite existing regulations and filter 
qualification tests. We found that the filter with low tensile strength 
failed the overpressure test. The same filter had passed the heated 
air test, but left the filter so structurally weak, it was prone to 
blowout. We recommend that DOE initiate a filter qualification pro- 
gram to prevent this occurrence. 


33876 (UCRL-JC—116598) A computational study of projec- 
tile melt in impact with typical Whipple shields. Aime, M.L. 
(Alme and Associates, Columbia, MD (United States)); Rhoades, 
C.E. Jr. Lawrence Livermore National Lab., CA (United States). 3 
Jun 1994. 23p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9410131—4: 1994 hypervelocity impact symposium, Santa 
Fe, NM (United States), 16-20 Oct 1994). Order Number 
DE94016454. Source: OSTI; NTIS; GPO Dep. 

This paper presents scaling results based on simulations with 
the CALE hydrodynamics code of aluminum projectile impacts on 
typical aluminum Whipple shields at speeds of 6 to 14 kms. The 
objective was to determine the extent of projectile and target mate- 
rial melting. The approach was to perform a matrix of computer 
simulations varying the impact speed from 6 to 14 km/s and varying 
the areal density of the shield from 5 percent to 80 percent of the 
centerline areal density of the projectile. The projectile radius was 
fixed at 9.5 mm (mass = 1.27 grams). The melt state of the projec- 
tile material and the shield material was assessed after release of 
the initial shock. The post-release specific energy in the projectile 
and in the shield was compared with the enthalpy of incipient melt 
and the enthalpy of complete melt provided in the Hultgren Tables. 
Material with specific energy greater than the enthalpy of complete 
melt was assumed to be fully melted; material with specific energy 
greater than the enthalpy of incipient melt but less than that of com- 
plete melt was assumed to be partially solid and partially melted 
mixed phase material with no strength; and material with specific 
energy less than the enthalpy of incipient melt was assumed to be 
in a solid state with strength. It is likely that this solid material is in 
a highly fragmented state as a result of the initial shock. 


33877 (WHC-EP-0793) Estimation of plutonium in Hanford 
Site waste tanks based on historical records. Roetman, V.E.; 
Roblyer, S.P.; Toffer, H. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1994. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95000796. Source: OSTI; NTIS; INIS; GPO Dep. 

An estimation of plutonium in the Hanford Site waste storage 
tanks is important to nuclear criticality concerns. A reasonable ap- 
proach for estimating the plutonium in the tanks can be established 
by considering the recovery efficiency of the chemical separation 
plants on the plutonium produced in the Hanford reactors. The 
waste loss from the separation processes represents the bulk of 





the plutonium in the waste tanks. The lesser contributor of pluto- 
nium to the waste tanks was the Plutonium Finishing Plant (PFP). 
When the PFP waste is added to the plutonium waste from sepa- 
rations, the result is the total estimated amount of plutonium 
discharged to the waste tanks at the Hanford Site. This estimate is 
for criticality concerns, and therefore is based on conservative as- 
sumptions (giving higher plutonium values). The estimate has been 
calculated to be ~981 kg of plutonium in the single- and double- 
shell high-level waste tanks. 


33878 (WHC-SA-2516) An example of a component re- 
placement when applying ASME N509 and ASME N510 to older 
ventilation systems. Arndt, T.E. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jun 1994. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-940738-6: 23. DOE/NRC nuclear air cleaning and treat- 
ment conference, Buffalo, NY (United States), 25-28 Jul 1994). 
Order Number DE94015708. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents an example of a component replacement 
(electric heater) when installed in an older ventilation system that 
was constructed before the issuance of ASME N509 and N510. 
Many of the existing ventilation systems at the Hanford Site were 
designed, fabricated, and installed before the issuance of ASME 
N509 and N510. Requiring the application of these codes to exist- 
ing ventilation systems presents challenges to the engineer when 
design changes are needed. Although it may seem that the appli- 
cation of ASME N509 or N510 may be a hindrance at times, this 
does not need to occur. Proper preparation at the start of project 
or design modifications can minimize frustration to the engineer 
when it is judged that portions of ASME N509 and N510 do not ap- 
ply in a particular application. 


33879 (WHC-SA-2583) DOE TMD transportation training 
module 14 transportation of explosives. Griffith, R.L. Jr. West- 
inghouse Hanford Co., Richland, WA (United States). Jul 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-9408124—-11: Transportation 
management annual workshop, Rockville, MD (United States), 8-11 
Aug 1994). Order Number DE94018689. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy Transportation Management Division 
has developed training module 14, entitled “Transportation of Ex- 
plosives” to compliment the basic “core ten” training modules of the 
Hazardous Materials Modular Training Program. The purpose of 
this training module is to increase awareness of the Department of 
Transportation (DOT) requirements concerning the packaging and 
transportation of explosives. Topics covered in module 14 include 
the classification of explosives, approval and registration of 
explosives, packaging requirements, hazard communication re- 
quirements, separation and segregation compatibility requirements, 
loading and unloading operations, as well as safety measures re- 
quired in the event of a vehicle accident involving explosives. 


33880 (WHC-SD-CP-TA-008) Comparison of deliverable 
and exhaustible pressurized air flow rates in laboratory glove- 
boxes. Compton, J.A. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95000465. Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations were performed to estimate the maximum credible 
flow rates of pressurized air into Plutonium Process Support Labo- 
ratories gloveboxes. Classical equations for compressible fluids 
were used to estimate the flow rates. The calculated maxima were 
compared to another's estimates of glovebox exhaust flow rates 
and corresponding glovebox internal pressures. No credible pres- 
surized air flow rate will pressurize a glovebox beyond normal 
operating limits. Unrestricted use of the pressurized air supply is 
recommended. 


33881 


(WHC-SD-NR-TA-026) K east encapsulation pack- 
ager modifications. Jensen, M.A. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95001161. Source: OSTI; NTIS; INIS; GPO Dep. 

This Supporting Document analyzes a proposal for reducing the 
under-packager volume to decrease the amount of fissile material 


that could accumulate there. The analysis shows that restricting the 
under packager volume to no more than 4080 in® will assure that if 
accumulated fissile material beneath the packager is added to the 
worst-case mass of fissile material in the discharge chute, a keg of 
0.98 will not be exceeded. 


33882 (WHC-SD-SQA-CSA-20368) CSER 94-004: Criticality 
safety of double-shell waste storage tanks. Rogers, C.A. West- 
inghouse Hanford Co., Richland, WA (United States). 22 Sep 1994. 
134p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95001032. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This criticality safety evaluation covers double-shell waste stor- 
age tanks (DSTs), double-contained receiver tanks (DCRTs), vault 
tanks, and the 242-A Evaporator located in the High Level Waste 
(HLW) Tank Farms on the Hanford Site. Limits and controls are 
specified and the basis for ensuring criticality safety is discussed. 
A minimum limit of 1,000 is placed upon the solids/plutonium mass 
ratio in incoming waste. The average solids/Pu mass ratio over all 
waste in tank farms is estimated to be about 74,500, about 150 
times larger than required to assure subcriticality in homogeneous 
waste. PFP waste in Tank-102-SY has an estimated solids/Pu 
mass ratio of 10,000. Subcriticality is assured whenever the pluto- 
nium concentration is less than 2.6 g. The median reported 
plutonium concentration for 200 samples of waste solids is about 
0.01 g (0.038 g/gal). A surveillance program is proposed to in- 
crease the knowledge of the waste and provide added assurance 
of the high degree of subcriticality. 


33883 (WHC-SD-TP-PDC—001-Rev.1) Packaging design cri- 
teria modified fuel spacer burial box: Revision 1. Stevens, P.F. 
Westinghouse Hanford Co., Richland, WA (United States). 13 Sep 
1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95000439. Source: OSTI; NTIS; INIS; GPO Dep. 

Various Hanford facilities must transfer large radioactively con- 
taminated items to burial/storage. Presently, there are eighteen 
Fuel Spacer Burial Boxes (FSBBs) available on the Hanford Site 
for transport of such items. Previously, the FSBBS were trans- 
ported from a rail car to the burial trench via a drag-off operation. 
To allow for the lifting of the boxes into the burial trench, it will be 
necessary to improve the packagings lifting attachments and pro- 
vide structural reinforcement. Additional safety improvements to the 
packaging system will be provided by the addition of a positive clo- 
sure system and package ventilation. FSBBs that are modified in 
such a manner are referred to as Modified Fuel Spacer Burial 
Boxes (MFSBs). The criteria provided by this PDC will be used to 
demonstrate that the transfer of the MFSB will provide an equiva- 
lent degree of safety as would be provided by a package meeting 
Offsite transportation requirements. This fulfills the onsite trans- 
portation safety requirements implemented in WHC-CM-2-14, 
Hazardous Material Packaging and Shipping. A Safety Analysis 
Report for Packaging (SARP) will be prepared to evaluate the 
safety of the transfer operation. Approval of the SARP is required 
to authorize transfer. Criteria are also established to ensure burial 
requirements are met. 


33884 (WHC-SD-TP-PDC-022) Packaging design criteria 
for the N Reactor/single pass reactor fuel characterization 
shipments. Stevens, P.F. Westinghouse Hanford Co., Richland, 
WA (United States). 31 Aug 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95000506. Source: OSTI; NTIS; INIS; GPO Dep. 

The majority of the spent fuel from the N Reactor and the single 
pass reactors (SPR) is presently being stored at the basins in the 
100 K Area. Characterization of these fuels is essential to formulate 
a safe and efficient processing/disposal method for the spent fuel. 
Consequently, it is necessary to transport a cross section of spent 
fuel from the K Basins to the hot cells at the 327 Building in the 300 
Area for analysis. The CNS 1-13G cask, a US Nuclear Regulatory 
Commission (NRC) certified cask manufactured by the ChemNu- 
clear company, will be utilized for the transportation for irradiated 
fuel elements from the K Basins to the 327 Laboratories for char- 
acterization. The cask will utilize an inner container to compensate 
for the possibility of failed fuel cladding and to reduce the chances 
of contaminating the cask or the off loading facility. The Packaging 
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Design Criteria (PDC) for these shipments establishes the accep- 
tance criteria for the cask and for the design of an inner container 
that will be used in the Safety Evaluation for Packaging (SEP). 


33885 (WHC-SD-TP-SEP-027) Safety evaluation for pack- 
aging 222-S laboratory cargo tank for onetime type B material 
shipment. Nguyen, P.M. Westinghouse Hanford Co., Richland, WA 
(United States). 19 Aug 1994. 65p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94018559. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Safety Evaluation for Packaging (SEP) is to 
evaluate and document the safety of the onetime shipment of bulk 
radioactive liquids in the 222-S Laboratory cargo tank (222-S cargo 
tank). The 222-S cargo tank is a US Department of Transportation 
(DOT) MC-312 specification (DOT 1989) cargo tank, vehicle regis- 
tration number HO-64-04275, approved for low specific activity 
(LSA) shipments in accordance with the DOT Title 49, Code of 
Federal Regulations (CFR). In accordance with the US Department 
of Energy, Richland Operations Office (RL) Order 5480.1A, Chap- 
ter Ill (RL 1988), an equivalent degree of safety shall be provided 
for onsite shipments as would be afforded by the DOT shipping 
regulations for a radioactive material package. This document 
demonstrates that this packaging system meets the onsite trans- 
portation safety criteria for a onetime shipment of Type B contents. 


33886 (WHC-SD-W026-TRP-015) Aerosol can puncture de- 
vice test report. Leist, K.J. Westinghouse Hanford Co., Richland, 
WA (United States). [1994]. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95000427. Source: OSTI; NTIS; GPO Dep. 

This test report documents the evaluation of an aerosol can 
puncture device to replace a system currently identified for use in 
the WRAP-1 facility. The new system is based upon a commer- 
cially available puncture device, as recommended by WHC Fire 
Protection. With modifications found necessary through the testing 
program, the Aerosol Can Puncture Device was found able to 
puncture and drain aerosol cans without incident. Modifications 
include the addition of a secondary collection bottle and the modifi- 
cation of the can puncture needle. In the course of testing, a 
variety of absorbents were tested to determine their performance in 
immobilizing drained fluids. The visibility of the puncture with Non- 
Destructive Examination techniques were also reviewed. 


33887 


(WHC-SD-WM-CSDD-014) Computer system design 
description for the spare pump mini-dacs data acquisition and 
control system. Vargo, G.F. Jr. Westinghouse Hanford Co., Rich- 


land, WA (United States). 29 Sep 1994. 283p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95001592. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The attached document outlines the computer software design 
for the mini data acquisition and control system (DACS), that sup- 
ports the testing of the spare pump for Tank 241-SY-101, at the 
maintenance and storage facility (MASF). 


33888 (WHC-SD-WM-DP-069) Single shell tank waste char- 
acterization for Tank 241-BX-101. Kocher, K.L. Westinghouse 
Hanford Co., Richland, WA (United States). 10 Aug 1994. 177p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95000515. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document provides the characterization information and in- 
terprets the data for Double-Shell Tank AP-102. 


33889 (WHC-SD-WN-ER-358) Tank characterization for 
Double-Shell Tank 241-AP-102. DeLorenzo, D.S. (Los Alamos 
Technical Associates, Inc., Kennewick, WA (United States)); Di- 
Censo, A.T.; Amato, L.C.; Weyns-Rollosson, M.I.; Smith, D.J.; 
Simpson, B.C.; Welsh, T.L. Westinghouse Hanford Co., Richland, 
WA (United States); Los Alamos Technical Associates, Kennewick, 
WA (United States). Aug 1994. 111p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95000530. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the characterization information and in- 
terprets the data for Double-Shell Tank AP-102. 
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33890 (WHC-SD-WM-ER-377) Riser configuration, Tank 
241-A-105, light duty utility arm. Boucher, T.D. Westinghouse 
Hanford Co., Richland, WA (United States); Kaiser Engineers Han- 
ford Co., Richland, WA (United States). 8 Sep 1994. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930 ; AC06-93RL12359. Order Number 
DE95000308. Source: OSTI; NTIS; INIS; GPO Dep. 

The light-duty utility arm (LDUA) is a seven-joint stainless steel 
robotic arm with a payload capacity of 75 lb. The robotic arm is de- 
ployed vertically with a maximum vertical reach of 63 ft. and a 
maximum horizontal reach of 13.5 ft. The functional requirements 
of the LDUA system are mapping and characterization of waste in 
Hanford single-shell tanks (SST) before and during waste retrieval. 
The LDUA system consists of a mobile deployment system (MDS), 
a vertical positioning mast (VPM), a tank riser interface confine- 
ment (TRIC), the LDUA, and a controller subsystem or support 
trailer. Currently, the system is in design and is subject to change; 
however, the LDUA or robotic arm will be deployed through a 12- 
in. riser above the tank dome. Field trips were performed to gather 
specifics for future deployment of the LDUA in Tank 241-A-105. 
The purpose of this report is to support two previous reports for the 
investigation of SSTs for deployment of the LDUA system. The first 
report identified the availability of risers while the second report 
identified the availability of Tanks 241-A-105, 241-A-S-109, 241-A- 
T-101, and 241-A-T-109 for deployment of the LDUA system. The 
second report also identified those 4- and 12-in. risers that could 
be used for deployment of the LDUA and camera system. This 
report addresses accessibility to the 241-A Tank Farm and the us- 
ability of the Tank 241-A-105 risers. The following information for 
assisting in the design and deployment of the LDUA will be dis- 
cussed in this report: radiation survey; flange identification; high 
resolution video; computer simulated model; and field survey. 


33891 (WHC-SD-WM-ES~—299) Engineering study - installa- 
tion of new risers in Single-Shell Tanks. Magruder, W.J. 
Westinghouse Hanford Co., Richland, WA (United States); ICF 
Kaiser Hanford Co., Richland, WA (United States). Aug 1994. 
245p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930 ; AC06-93RL12359. Order Num- 
ber DE95000522. Source: OSTI; NTIS; INIS; GPO Dep. 

A sampling program is being developed to characterize the 149 
underground SSTs on the Hanford Site. The sampling effort will re- 
quire access to the tank interior in a minimum of two locations per 
tank. Some of the risers suitable for sampling are either unavail- 
able or are not in locations for proper characterization of the tank 
contents. Additional risers will be required in the SSTs to support 
the tank characterization sampling program. The purpose of this 
engineering study is to review alternatives for installation of new 
riser in the SSTs. 


33892 (WSRC-TR-94-0224) Tank 41H bounding uranium 
enrichment. Cavin, W.S. Westinghouse Savannah River Co., 
Aiken, SC (United States). 12 Jul 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95001242. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The intent of this document is to combine data from salt samples 
and historical process information to bound the uranium (U-235) 
enrichment which could be expected in the upper portion of the 
salt in Tank 41H. This bounding enrichment will be used in another 
document to establish a nuclear safety basis for initial salt removal 
operations. During the processing period of interest (4/82-4/87), 
waste was fed to the 2H Evaporator from Tank 43H, and the evap- 
orator bottoms were sent to Tank 41H where the bottoms were 
allowed to cool (resulting in the formation of salt deposits in the 
tank). As Tank 41H was filled with concentrate, the supernate left 
after salt formation was recycled back to Tank 43H and repro- 
cessed through the evaporator along with any additional waste 
which had been added to Tank 43H. As Tank 41 H filled with salt, 
this recycle took place with increasing frequency because it took 
less time to fill the decreased volume with evaporator concentrate. 
By determining which of the sampled waste tanks were receiving 
fresh waste from the canyons at the time the tanks were sampled 
(from published transfer records), it was possible to deduce which 





samples were likely representative of fresh canyon waste. The pro- 
cessing that was being carried out in the Separation canyons when 
these tanks were sampled, should be comparable to the process- 
ing while Tank 41H was being filled. 


33893 (Y/DD-631) Additional critical experiments for com- 
puter code validation base. Elliott, E.P.; Tollefson, D.A.; 
Vornehm, R.G. Oak Ridge Y-12 Plant, TN (United States). 25 Apr 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95000609. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the validation, in accordance with ANSI/ 
ANS-8.1-1983(R1988), of KENO V.a using the 27-group ENDF/B- 
IV cross section library for some neutronic systems containing 
highly-enriched uranium, carbon, and hydrogen. This constituent 
combination is present in many packaging applications for the safe 
transportation of fissile and fissionable materials. The validation 
has been performed for two separate computational platforms: an 
IBM 3090 mainframe and an HP 9000 Series 700 workstation, both 
using the Oak Ridge Y-12 Plant Nuclear Criticality Safety Software 
(NCSS) code package. Critical experiments performed at the Oak 
Ridge Critical Experiments Facility in support of the Rover reactor 
program were identified as having the constitutents desired for this 
validation as well as sufficient experimental detail to allow accurate 
construction of KENO V.a calculational models. Calculated values 
of Key for the Rover experiments, which contain uranium, carbon, 
and hydrogen, are between 1.0012 + 0.0026 and 1.0245 + 
0.0023. These experiments can now be added to KENO V.a and 
other computer code critical experiment data bases which are used 
for validation and to establish upper limits on calculated values of 
Ke# for specific applications. 
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Refer also to citation(s) 32156, 32541, 33156, 33179, 33484, 
33770, 33926, 35051 


33894 (AAA-LIEKKEL94-1-Pt.1, pp. 139-153) Theoretical 
and experimental study on momentum transfer between parti- 
cle phases. Ruottu, S. (Einco Oy, Karhula (Finland)); Ruotttu, A.; 
Halme, A. Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group. 1994. KTM-LIEKKI2-Y02. In LIEKKI 2 - Annual 
Review 1994: Project reports. 605p. Order Number DE95700246. 
Source: OSTI; NTIS. 

A wide range of different gas-particle suspensions and flow con- 
ditions was studied experimentally in this research program. The 
studied materials were silica sand, FCC catalyst and steel granules 
in atmospheric vertical rising gas flow. Each studied material was 
sieved into discrete size fractions which were called phases. A sim- 
ple and reliable method was developed to measure directly volume 
fraction profiles of each phase in the riser of a test rig. Vertical ve- 
locities of individual phases could be then determined by knowing 
the input flow of each phase. Obtained experimental data allowed 
us to define the fluid mechanical state of the riser tube in detail. In- 
teresting differences were found in fluid mechanical behavior of the 
tested materials. The theoretical explanations of the differences will 
be discussed in this report. A new theoretical formulation of multi 
phase momentum balances was used to analyze the experimental 
data. In general the new momentum equations proved to have the 
ability to predict and explain experimental observations. However, it 
became obvious that completing correlations are needed to further 
increase the range of validity of the equations. Convincing indica- 
tions have been obtained that this kind of correlation might be a 
generalization of gas-particle Reynolds number correlations. 


33895 (ANL/ES/PP-74673) Heat transfer and pressure drop 
in large pitch spirally indented tubes. Panchal, C.B. (Argonne 
National Lab., IL (United States)); France, D.M. Argonne National 
Lab., IL (United States). [1994]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94019300. Source: OSTI; NTIS; GPO Dep. 
Heat transfer and pressure drop experiments were performed 
with water, at atmospheric pressure in the Prandtl number range 
3.6 to 8.8, flowing turbulently in spirally indented tubes for heat ex- 
changer application. Large pitch geometries were studied which 
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minimized pressure drop. The pitch to rib height ratio was in the 
range of 23.7 to 120 which is beyond the range ally considered in 
previous investigations. Four tubes were tested with rib height to 
diameter ratios of 0.0075, 0.021, 0.038, and 0.0 (plain). The tubes 
were tested in a counter flow heat exchanger arrangement which 
produced results directly applicable to heat exchanger analysis. A 
data reduction technique was developed that is applicable to an ar- 
bitrarily augmented tube, and it was verified with the plain tube 
data. Heat transfer and pressure drop results from the spirally in- 
dented tubes were compared to extensions of correlations for 
similar geometries and to limited data available at large pitches. 


33896 (CEA-CONF—-11762) Three aspects of critical phe- 
nomenons: fundamental, hydrodynamic, conceptual. Beysens, 
D. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Recherche sur Il’Etat Condense, les Atomes et les 
Molecules. 1993. 20p. (In French). (CONF-9302192—: Symposium 
on ’'Condensed matter: science and industry conceptuel’, Lvov 
(Ukraine), 21-28 Feb 1993). Order Number DE95600526. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After a recall of the leading results relative to the universality 
class of fluids, examples of how well known universal prevision are 
held in check by fluids specificities, especially hydrodynamics. Ap- 
plications of critical phenomenons tool to damping, hydrodynamic 
instabilities, turbulence are described. (A.B.). 11 refs., 7 figs., 1 
tab. 


33897 (CONF-9310178—2) The use of an array of heat flux 
transducers to study thermal property variations. Graves, R.S.; 
Yarbrough, D.W. Oak Ridge National Lab., TN (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 3. international 
workshop on long-term thermal performance of cellular plastics; 
Toronto (Canada); 4-6 Oct 1993. Order Number DE94019113. 
Source: OSTI; NTIS; GPO Dep. 

The thermal resistances of foamboard insulations are commonly 
measured with heat flow meter apparatuses (HFMAs) in accor- 
dance with ASTM C 518. Most H have a single heat flux transducer 
(HFT) embedded in one bounding surface. In some cases, how- 
ever, there are heat flux transducers in both the hot and cold 
boundaries. The HFMAs operating with one or two transducers are 
calibrated with a known material such as National Institute of Stan- 
dards and Technology (NIST) SRM 1450b and, as a result, can 
provide reliable spatially averaged values for the apparent thermal 
conductivity, ka, or thermal resistivity, R*, of a test specimen. A de- 
tailed description of the HFMA used in this research has been 
published by Graves et al. A recent interlaboratory comparison of 
HFMAs designed and operated in compliance with ASTM C 518 
showed that k, or R* can be measured to within +2.2% when the 
same material is measured by different laboratories. On occasion it 
is highly desirable to know the steady-state heat fluxes across a 
specimen at specific locations. For example, HFMAs designed for 
0.61 x 0.61 in specimens are occasionally used to measure the 
thermal resistance of smaller specimens. This can be done by 
bordering the small test specimen with insulation to produce a full- 
sized test element. The HFT in one type of apparatus designed for 
0.61 x 0.61 in specimens has dimensions 0.25 x 0.25 in, and it is 
generally recognized that the test specimen dimensions should 
exceed 0.25 x 0.25 in so that the HFT is covered by the test speci- 
men. The extent to which the bordering technique can be used to 
test undersized test specimens can be studied with the aid of a 
three-dimensional heat conduction code such as HEATING7. A 
second situation in which the steady-state heat flux may vary with 
position occurs in the testing of foamboard insulations as they age. 


33898 (DOE/NV/10872-T133) Heat transfer studies: Quar- 
terly report. Boehm, R.; Chen, Y.; Izzeldin, A.; Kuharic, W.; 
Manuel, D. Nevada Univ., Las Vegas, NV (United States). Heat 
Transfer Lab. 20 Jul 1994. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC08-90NV10872. Order 
Number DE94019232. Source: OSTI; NTIS; GPO Dep. 

The experiments on determination of the wavelength correspond- 
ing to the equality of the refractive indices and how this varies with 
temperature have been completed. This was accomplished using 
the calibration setup of a 2-inch-long test cell filled with 2 mm di- 
ameter soda-lime glass beads. Some good images result, but 
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these are not very clear. Therefore, a 1-inch long test cell has now 
been built. The modified test cell is shown. A 30-gauge type K 
thermocouple is placed at the center inside the test cell. A model 
450 AET Omega thermocouple thermometer is used to indicate the 
temperature from the thermocouple. A polyurethane foam insulator 
covered the test cell circular wall to approximate an adiabatic con- 
dition. The organic chemical liquid and glass beads are heated up 
by the mica band heater. A variable transformer is used to the con- 
trol power to the heater and, thus, the temperature in the cell. The 
temperature is slowly increased from ambient to try to maintain a 
generally homogeneous temperature inside the cell. If the indices 
of refraction of the glass beads and the organic liquid are the 
same, the image of glass beads then can be found. Chloroben- 
zene (CgHsCl) with a refractive index of about 1.52 at 25°C 
(boiling point of 131.6°C), has been used as the organic chemical 
liquid. A 5 W argon-ion laser has been used as the light source to 
visualize the image generated by the Christiansen effect. Two opti- 
cal grade prisms are used to separate the three wavelengths 
(green, teal, and blue) of the beam. 80 um and 200 um apertures 
are used to select a single wavelength portion of the beam (either 
488 nm blue or 514.5 nm green). 


33899 (DOE/PC/90184-T15) Nuclear magnetic resonance 
studies of granular flows: Technical progress report for the 
quarter ending June 30, 1994. Lovelace Insts., Albuquerque, NM 
(United States). [1994]. 7p. DOE Contract AC22-90PC90184. Or- 
der Number DE95001167. Source: OSTI; NTIS; GPO Dep. 

In this project, the authors report the application of nuclear mag- 
netic resonance (NMR) to granular flows. In particular, flows of 
granular materials in a partially filled, horizontal, rotating cylinder 
(rotating drum or a kiln), have been studied by NMR to yield not 
only the velocity and concentration fields, but also the diffusions 
coefficient components which are related to the velocity fluctua- 
tions. The velocity is measured from phase images whereas the 
concentration is measured from amplitude images by an imaging 
sequence containing flow compensation plus appropriate correc- 
tions for intensity attenuation caused by diffusion. Experiments with 
two solid phases yielding different NMR signals can be used to 
study mixing/demixing phenomena such as segregation; the au- 
thors have imaged radial segregation of a mixture of mustard 
seeds with glass beads of identical sizes but different densities. 
Progress to date is described briefly. 


33900 (IEN-CATC-SUMAR-01/92) Experimental sodium 
loops at brazilian Institute of Nuclear Engineering (IEN). Bellini, 
I.W. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Feb 1992. 56p. (In Portuguese). Order Number 
DE95600527. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermal circuits and sodium installations proceeding from Italy to 
be assembied at brazilian Nuclear Engineering Institute (IEN) are 
presented. Also some information are provided on the sodium ex- 
perimental facilities presently existent. (L.C.J.A.). 


33901 (INIS-BR-3448) Experimental analysis of redistribu- 
tion of the transversal crossflow in rod bundles. Bastos 
Franco, C. de (Companhia de Tecnologia de Saneamento Ambien- 
tal, Sao Paulo, SP (Brazil)); Carajilescov, P. Associacao Brasileira 
de Ciencias Mecanicas, Rio de Janeiro, RJ (Brazil). 1993. 4p. (In 
Portuguese). (CONF-931290-: 12. Brazilian Congress on Mechani- 
cal Engineering, Brasilia (Brazil), 7-10 Dec 1993). Order Number 
DE95603814. Source: OSTI; NTIS (US Sales Only); INIS. 

Fuel elements for PWR type nuclear reactors consist of rod bun- 
dies, in a square array and are held by grids. The coolant flows, 
mainly, axially along the rods. The inlet flow bad distribution can 
yield a strong crossflow. The present work consists in the experi- 
mental analysis of the transversal crossflow between 2 bundles 
with 4x4 rods each, with and without the presence of spacer-type 
grids, for several inlet flow conditions. It was observed that the 
crossflow is strongly dependent of the static pressure difference 
between the bundles and that the presence of grids induces a 
rapid homogenization of the flow. (C.M.). 


33902 


ing quenching of hot surfaces. Barnea, Y.; Elias, E. 
Technion-israel Inst. of Tech., Haifa (Israel). Dept. of Mechanical 
Engineering; Israel Atomic Energy Commission, Beersheba (Israel). 


312 


(INIS-mf-14361) Flow and heat transfer regimes dur- 
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Nuclear Research Center-Negev. May 1993. 3p. (CONF-9305381-: 
24. conference on mechanical engineering, Haifa (Israel), 18-19 
May 1993). Order Number DE95602088. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Reflooding experiments have been performed to study flow and 
heat transfer regimes in a heated annular vertical channel under 
supercooied inlet conditions. A gamma densitometer was employed 
to determine the void fraction as a function of the distance from the 
quench front. Surface heat fluxes were determined by fast mea- 
surements of the temperature spatial distribution. Two quench front 
is shown to lie in the transition boiling region which spreads into 
the dry and wet segments of the heated surface. (authors) 5 refs, 3 
figs. 


33903 (INIS-mf-14364) Some hydrodynamic problems of 
nuclear electric stations. Dzugaev, Victor (Kiriat Bialik, (Israel)). 
No corporate text available. May 1993. 3p. (CONF-9305381-—: 24. 
conference on mechanical engineering, Haifa (israel), 18-19 May 
1993). Order Number DE95602089. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Simulation of fluid flow within formation of vortex sheets, sepa- 
rated zone and perturbations behind local resistance in pipelines, 
and transformation of stratified flow into shell flow in pipe, are pre- 
sented. Calculation results of gas-fluid flow in a complicated 
configuration domain is given. (author) 6 refs, 8 figs. 


33904 (IS-M-790) A fixed time performance evaluation of 
parallel CFD applications. Baker, A.M.; Ying, S.X. Ames Lab., IA 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. (CONF- 
941118-3: Supercomputing '94 meeting, Washington, DC (United 
States), 14-18 Nov 1994). Order Number DE94014240. Source: 
OSTI; NTIS; GPO Dep. 

The inviscid gas dynamics equations have been solved on the 
nCUBE 2s computer to better understand the challenges and 
opportunities that parallel processing presents. Two basic computa- 
tional fluid dynamics applications problems representing different 
flow physics are used as test cases. The first problem involves a 
supersonic flow inside a channel with a ramp surface. This internal 
flow problem is dominated by large gradients due to shock waves 
reflected between channel walls. The equations solved axe cou- 
pled nonlinear hyperbolic partial differential equations. The second 
problem is an external flow over airfoil. The flow is subsonic, re- 
sulting in a set of elliptic pdes. Analysis of the parallel performance 
for these applications is presented following a fixed time measure- 
ment approach. The results from this study demonstrate that even 
though these flow simulation problems are communication 
intensive, they are scalable. This is true even if subdomain com- 
munication includes non-nearest neighbors. Parallel computing is 
shown to be an effective tool for future CFD challenges. 


33905 (LA-UR-94-1470) A Lagrangian particle method for 
the simulation of dense particulate flows. Andrews, M.J. (Texas 
A&M Univ., College Station, TX (United States). Dept. of Mechani- 
cal Engineering); Baillergeau, D.A.J.; O’Rourke, P.J. Los Alamos 
National Lab., NM (United States). [1994]. 10p. Sponsored by US- 
DOE, Washington, DC (United States);Texas A and M Univ., 
College Station, TX (United States). DOE Contract W-7405-ENG- 
36. (CONF-941142-7: American Society of Mechanical Engineers’ 
winter annual meeting, Chicago, IL (United States), 9-11 Nov 
1994). Order Number DE94013249. Source: OSTI; NTIS; GPO 
Dep. 

A new approach to the simulation of multi-phase dense particu- 
late flows has been developed based on taking the best of 
Eulerian/Eulerian and Eulerian/Lagrangian formulations. This new 
approach uses a modern Particle-In-Cell method that has been ex- 
tended to multi-phase flows. The method was accurate mappings 
from Lagrangian particles to and from Eulerian space so that con- 
tinuum intergranular stress formulations can be incorporated in the 
modeling. The result is a new model that can handle particulate 
loading ranging from dense to dilute, a distribution of particle sizes, 
and a range of particulate materials. This paper describes the new 
method and results from a one-dimensional implementation. The 
Lagrangian particulate formulation is well suited for a massively 
parallel environment, with a coupled high speed calculation of the 





underlying Eulerian gas phase governing equations. The new simu- 
lation method has important applications in Fluidized Bed 
Combustion, Catalytic Cracking processes and many other granu- 
lar flows. Extension of the method to two- and three-dimensional 
flows with parallel computation means that we can offer a compre- 
hensive methodology for dense granular flows. 


33906 (UCRL-JC—112328) An adaptive projection method 
for the incompressible Navier-Stokes equations. Almgren, A.S. 
(Lawrence Livermore National Lab., CA (United States)); Beil, J.B.; 
Howell, L.H.; Colella, P. Lawrence Livermore National Lab., CA 
(United States); California Univ., Berkeley, CA (United States). May 
1994. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Defense Nuclear Agency, Washington, DC (United States). 
DOE Contract W-7405-ENG-48 ; FG03-92ER25140. NSF Grant 
DMS-8919074; NSF Grant ACS-8958522. (CONF-940719-7: 
World congress on computational and applied mathematics, At- 
lanta, GA (United States), 11-15 Jul 1994). Order Number 
DE94019049. Source: OSTI; NTIS; GPO Dep. 

In this paper the authors present a method for solving the time- 
dependent incompressible Navier-Stokes equations on an adaptive 
grid. The method is based on a projection formulation in which 
they first solve convection-diffusion equations to predict intermedi- 
ate velocities, and then project these velocities onto a space of 
approximately divergence-free vector fields. Their treatment of 
convection uses a specialized second-order upwind method for dif- 
ferencing the nonlinear convection terms that provides a robust 
treatment of these terms suitable for high Reynolds number flows. 
Their approach to adaptive refinement uses a nested hierarchy of 
grids with simultaneous refinement of the grids in both space and 
time. The integration algorithm on the grid hierarchy is a recursive 
procedure in which coarse grids are advanced, fine grids are ad- 
vanced multiple steps to reach the same time as the coarse grids, 
and the grid levels are then synchronized. 


33907 (VTT-PUB—164) Characteristics-based modelling of 
flow problems. Saarinen, M. (VTT Energy, Espoo (Finland)). 
Technical Research Centre of Finland, Espoo (Finland); Helsinki 
Univ. of Technology, Espoo (Finland). Feb 1994. 98p. Order Num- 
ber DE95602090. Source: OSTI; NTIS; INIS. 

The thesis includes also five previous publications by author. 

The method of characteristics is an exact way to proceed to the 
solution of hyperbolic partial differential equations. The numerical 
solutions, however, are obtained in the fixed computational grid 
where interpolations of values between the mesh points cause nu- 
merical errors. The Piecewise Linear Interpolation Method, PLIM, 
the utilization of which is based on the method of characteristics, 
has been developed to overcome these deficiencies. The thesis 
concentrates on the computer simulation of the two-phase flow. 
The main topics studied are: (1) the PLIM method has been ap- 
plied to study the validity of the numerical scheme through solving 
various flow problems to achieve knowledge for the further devel- 
opment of the method, (2) the mathematical and physical validity 
and applicability of the two-phase flow equations based on the 
SFAV (Separation of the two-phase Flow According to Velocities) 
approach has been studied, and (3) The SFAV approach has been 
further developed for particular cases such as stratified horizontal 
two-phase flow. (63 refs., 4 figs.). 


33908 (WSRC-TR-94-0357) Recommendations for rheolog- 
ical testing and modelling of DWPF melter feed slurries. 
Shadday, M.A. Jr. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1994. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE95000760. Source: OSTI; NTIS; INIS; GPO Dep. 

The melter feed in the DWPF process is a non-Newtonian slurry. 
In the melter feed system and the sampling system, this slurry is 
pumped at a wide range of flow rates through pipes of various di- 
ameters. Both laminar and turbulent flows are encountered. Good 
theology models of the melter feed slurries are necessary for use- 
ful hydraulic models of the melter feed and sampling systems. A 
concentric cylinder viscometer is presently used to characterize the 
stress/strain rate behavior of the melter feed slurries, and provide 
the data for developing rheology models of the fluids. The slurries 
exhibit yield stresses, and they are therefore modelled as Bingham 
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plastics. The ranges of strain rates covered by the viscometer tests 
fall far short of the entire laminar flow range, and therefore hy- 
draulic modelling applications of the present rheology models 
frequently require considerable extrapolation beyond the range of 
the data base. Since the rheology models are empirical, this can- 
not be done with confidence in the validity of the results. Axial 
pressure drop versus flow rate measurements in a straight pipe 
can easily fill in the rest of the laminar flow range with stress/strain 
rate data. The two types of viscometer tests would be complemen- 
tary, with the concentric cylinder viscometer providing accurate 
data at low strain rates, near the yield point if one exists, and pipe 
flow tests providing data at high strain rates up to and including the 
transition to turbulence. With data that covers the laminar flow 
range, useful rheological models can be developed. In the Bing- 
ham plastic model, linear behavior of the shear stress as a function 
of the strain rate is assumed once the yield stress is exceeded. 
Both shear thinning and shear thickening behavior have been ob- 
served in viscometer tests. Bingham plastic models cannot handle 
this non-linear behavior, ‘but a slightly more complicated yield/ 
power law model can. 
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Refer also to citation(s) 32412, 32663, 32854, 32981, 33011, 
33047, 33051, 33181, 33191, 33408, 33602, 33607, 33612, 33713, 
34168, 34200, 35047 


33909 (CNIC—00772) Fracture analyses and test of regions 
with nozzle and hole and curvature influence in nuclear ves- 
sel. Wang Baisong (Shanghai Nuclear Engineering Research and 
Design Institute (China)); Xu Dinggen; Ye Weijuan; Hu Yinbiao; 
Liang Xingyun; Gu Shaode; Zhou Peiying. China Nuclear Informa- 
tion Centre, Beijing, BJ (China). Aug 1993. 13p. (In Chinese). 
(SNERDI-0022.). Order Number DE95602148. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For the calculations of stress intensity factor K; of surface crack 
in the regions with nozzle and hole and the curvature influence on 
nuclear vessel, a improved 3-D collapsed isoparametric singular 
element with quarter-points was presented. The square root singu- 
larity in the vertical planes of crack was derived. The methods of 
transitional element and calculating K; from displacements were 
extensively used in 3- D case. The SIF K; of the corner crack in 
inner wall of the nozzle of RPV (reactor pressure vessel) for a typi- 
cal 300 MW nuclear plant was calculated, and it was verified by 
3-D photo-elastic test and diffusion of light test. The engineering 
fracture analysis and evaluation of the outside surface crack in the 
circular are transitional region of the head flange of RPV are also 
completed. 


33910 (CONF-940865-3) Investigation of depth-area rela- 
tionships associated with nanoindentations. Riester, L.; Ferber, 
M.K. Oak Ridge National Lab., TN (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Conference on plastic deforma- 
tion of ceramics; Snowbird, UT (United States); 7-12 Aug 1994. 
Order Number DE95001353. Source: OSTI; NTIS; GPO Dep. 

Determination of hardness from indentation testing requires the 
measurement of the contact area. For indents generated at very 
low loads (<20 mN) or shallow depths (<250 nm), optical methods 
do not have sufficient resolution. One approach utilized in current 
state-of-the-art mechanical properties microprobes (MPM) involves 
the measurement of indenter depth. Calculation of the plastic area 
then requires a relation between depth and contact area. This 
relation is generally derived either by assuming the indenter is per- 
fectly sharp (“Ideal Indenter” assumption) or by calibrating the 
shape using materials having known hardness and elastic modulus 
values. The validity of both approaches was examined by using a 
Scanning Force Microprobe (SFM) to measure the actual dimen- 
sions of the residual impressions made by the MPM. The SFM 
data revealed that the “Ideal indenter” assumption underestimates 
the actual plastic area. This result accounts for the fact that hard- 
ness values measured with the MPM are typically higher than 
those obtained with conventional hardness testers. 
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33911 (ECN-i-93-018) Neutron metrology in the HFR: Ex- 
periment R212-21/22/23/24 (EXOTIC 6). Baard, J.H.; Voorbraak, 
W.P. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Sep 1993. 47p. Order Number DE95703313. 
Source: OSTI; NTIS; INIS. 

In the sixth experiment of the EXOTIC series, R212-21/22/23/24 
specimens of several lithium compounds have been irradiated in 
the HFR Petten. This report presents the neutron metrology results 
obtained from activation monitor sets, as well as from gamma scan 
wire pieces. Neutron spectrum adjustment has been applied to de- 
rive spectrum characteristic values, needed for the calculation of 
the tritium production. (orig.) 


33912 (ECN-I-93-025) Neutron metrology in the HFR: Steel 
irradiation R139-661. Polle, A.N.; Voorbraak, W.P. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). May 
1993. 49p. Order Number DE95703314. Source: OSTI; NTIS; INIS. 

The experiment R139-66 is part of a material test program to 
test austenitic stainless steel 316(N) materials, i.e. ERHI, ERHII 
and two types of weld material. The experiment has been irradi- 
ated in the HFR Petten. This report presents the final neutron 
metrology results obtained from activation monitors in the speci- 
men holder, coded as R139-661. Data about the helium production 
as well as the number of displacements per atom are also in- 
cluded. The irradiation circumstances for this experiment, carried 
out in an REFA type capsule in HFR position E7, represent the 
conditions at the first wall of NET (Next European Torus). The main 
results of the thermal and fast neutron fluence measurements are 
presented in table 1 and in the figures 1 and 2. (orig.) 


33913 (INIS-mf—13935, pp. 262-266) Acoustic emission test- 
ing of V-213 PVR-S. Pellionisz, P. (KFKI Atomic Energy Research 
Inst., Budapest (Hungary)). International Atomic Energy Agency, 
Vienna (Austria). 1992. (CONF-9205235-—: International Atomic En- 
ergy Agency (IAEA) specialists meeting on integrity of pressure 
components of reactor systems, Paks (Hungary), 25-29 May 1992). 


In IAEA specialist's meeting on the integrity of pressure compo- 


nents of reactor systems. 272p. Order Number DE94636536. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents techniques, instrumentation and methods 
applied in monitoring the inspections, after a short description of 
the proof tests themselves. 7 figs, 2 tabs. 


33914 (INIS-mf-14331) The development of neutron radiog- 
raphy and its potential application in Malaysia. Azali Muhammad 
(Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)). No corporate 
text available. [1994]. 8p. (CONF-9112185—: National seminar on 
the assessment of IRPA research achievement in Sth Malaysian 
Plan: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95600541. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of neutron radiography in Malaysia started with 
the availability of the country’s first research reactor. The 1MW 
reactor was commissioned in June 1982, mainly for research pur- 
poses and the development of neutron radiography was one of the 
main application. in late 1983, a neutron radiography test facility 
known as NuR-1 was constructed out of small modular concrete 
blocks. Tests carried out in this facility enabled the design of the 
permanent facility known as NuR-2 to be finalised. The construc- 
tion of NuR-2 took place in November 1984 and was completed in 
February 1985. In January 1987, a new collimator was installed in 
NuR-2 and direct exposure method was successfully performed us- 
ing gadolinium metal converter and Kodak SR film. This facility will 
be used to solve specific problems in the field of air-craft, explo- 
sive, electronic and rubber industries, and also some research 
programs in biology. 


33915 (IWG-LMNPP-94/3, pp. 111-117) Testing of irradiated 
and annealed 15H2MFA materials. Gillemot, F. (Atomic Energy 
Research Inst., Budapest (Hungary)); Uri, G. International Atomic 
Energy Agency, Vienna (Austria); Nuclear Regulatory Authority, 
Bratislava (Slovakia). 1994. (CONF-9403162-: International work- 
shop on WWER-440 reactor pressure vessel embrittlement and 
annealing, Zavazna Poruba (Slovakia), 29-31 Mar 1994). In Inter- 
national workshop on WWER-440 reactor pressure vessel 
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embrittlement and annealing. Working material: Scientific presenta- 
tions. 366p. Order Number DE95600001. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A set of surveillance samples made from 15H2MFA material has 
been studied in the laboratory of AEKI. Miniature notched tensile 
specimens were cut from some remnants of irradiated and broke 
surveillance charpy remnants. The Absorbed Specific Fracture En- 
ergy (ASFE) was measured on the specimens. A cutting machine 
and testing technique were elaborated for the measurements. The 
second part of the Charpy remnants was annealed at 460 deg. C 
and 490 deg. C for 6-8 hours. The specimens were tested similar- 
ity and the results were compared. (author). 5 refs, 9 figs. 


33916 (IWG-LMNPP-94/3, pp. 141-145) An efficiency of the 
heat treatment of reactor pressure vessel using Moessbauer 
spectroscopy. Lipka, J. (Slovak Technical Univ., Bratislava (Slo- 
vakia). Dept. of Nuclear Physics and Technology); Slugen, V.; 
Hascik, J.; Miglierini, M.; Groene, R.; Toth, |.; Vitazek, K.; Kupca, 
L. International Atomic Energy Agency, Vienna (Austria); Nuclear 
Regulatory Authority, Bratislava (Slovakia). 1994. (CONF-9403162— 

International workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing, Zavazna Poruba (Slovakia), 29-31 
Mar 1994). In International workshop on WWER-440 reactor pres- 
sure vessel embrittlement and annealing. Working material: 
Scientific presentations. 366p. Order Number DE95600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Use of Moessbauer technique to study the influence of neutron 
irradiation and post-irradiation heat treatment on Moessbauer spec- 


tra of reactor pressure vessel steels is discussed. 4 refs, 1 fig., 1 
tab. 


33917 (IWG-LMNPP-94/3, pp. 193-202) Identation testing of 
RPV weld overlay cladding before and after RPV annealing. 
Zdarek, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czech Re- 
public)); Novak, J. International Atomic Energy Agency, Vienna 
(Austria); Nuclear Regulatory Authority, Bratislava (Slovakia). 1994. 
(CONF-9403162-: International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing, Zavazna Poruba 
(Slovakia), 29-31 Mar 1994). In International workshop on WWER- 
440 reactor pressure vessel embrittlement and annealing. Working 
material: Scientific presentations. 366p. Order Number 
DE95600001. Source: OSTI; NTIS (US Sales Only); INIS. 

Special method for indentation testing of the RPV weld overlay 
cladding and evaluation of indentation diagrams was used. This 
method permits to obtain “specific” mechanical tensile properties of 
weld overlay cladding. For indentation testing, special device was 
developed and used. This device is equipped by the last type of 
Remote Hardness Tester with spherical indentor. The Fixation and 
Fine Positioning Module, permitting measurements inside RPV, 
was designed. The method of evaluation of indentation diagrams 
was developed by NRI. Results of indentation testing are pre- 
sented. 8 figs, 5 tabs. 


33918 (IWG-LMNPP-94/4, pp. 51-58) Material reference 
curves selection. Gillemot, F. (Atomic Energy Research Inst., Bu- 
dapest (Hungary)); Fekete, T.; Oszwald, F. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Life Management of Nuclear Power Plants. 1994. (CONF-9403163— 
: Specialists’ meeting on advanced structural integrity assessment 
procedures, San Carlos de Bariloche (Argentina), 14-17 Mar 1994). 
In Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San Carlos 
de Bariloche, Argentina, 14-17 March 1994. 210p. Order Number 
DE95600542. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper surveys the method used to select the proper material 


toughness values in the case of nuclear power plant Paks. 11 refs, 
4 figs. 


33919 (IWG-LMNPP-94/4, pp. 113-126) Development of an 
acoustic emission equipment for valves of the Nuclear Power 
Station Atucha 1. Giaccheta, R. (Comision Nacional de Energia 
Atomica (Argentina). INEND Dept.); Lopez Pumarega, |.; Straus, 
A.; Ruzzante, J.; Herzovich, P. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Life 
Management of Nuclear Power Plants. 1994. Contract IAEA-R- 
5987/R1/RB. (CONF-9403163-: Specialists’ meeting on advanced 





structural integrity assessment procedures, San Carlos de 
Bariloche (Argentina), 14-17 Mar 1994). In Advanced structural in- 
tegrity assessment procedures. Working material: Proceedings of a 
specialists meeting held in San Carlos de Bariloche, Argentina, 14- 
17 March 1994. 210p. Order Number DE95600542. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A four channel Acoustic Emission was developed by the Acous- 
tic Emission Group, INEND Department, of the Atomic Energy 
Commission of Argentina, for the detection of leaks in valves of the 
pressurized air system: "Sistema de desconexion de emergencias 
por acido deuteroborico”. Basically, the system consists of four 
piezoelectric transducers with their corresponding preamplifiers 
coupled to the piping close to the valves. The following stages: 
amplifiers, threshold levels, channel identifications and visual alarm 
system are gathered in a box. The system was installed in the 
controlled zone of the Nuclear Power Stations Atucha |. It was cali- 
brated and works on line. The values shown on the display are 
registered daily in order to separate the normal values from the 
leak ones. (author). 4 refs, 9 figs. 


33920 (LA-UR-94-2881) Experimental techniques for sub- 
nanosecond resolution of laser-launched plates and impact 
studies. Paisley, D.L. (Los Alamos National Lab., NM (United 
States). Dynamic Experimentation Div.); Warnes, R.H.; Stahl, D.B. 
Los Alamos National Lab., NM (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940723-23: Annual meeting of the Soci- 
ety of Photo-Optical instrumentation Engineers, San Diego, CA 
(United States), 24-29 Jul 1994). Order Number DE94018322. 
Source: OSTI; NTIS; GPO Dep. 

Miniature laser-launched plates have applications in shock wave 
physics, studying dynamic properties of materials and can be used 
to generate experimental data in a manner similar to a laboratory 
gas gun for one-dimensional impact experiments. Laser-launched 
plates have the advantage of small size, low kinetic energy, and 
can be launched with ubiquitous laboratory lasers. Because of the 
small size and high accelerations (107—10'° g's), improved tempo- 
ral resolution and optical non-contact methods to collect data are 
required. Traditional mechanical in-situ gauges would significantly 
impair the data quality and do not have the required time response. 


33921 (LA-UR-94-2886) Gamma and x-ray response of 
high density glass scintillators. Berger, H. (Industrial Quality, 
Inc., Gaithersburg, MD (United States)); Fry, D.; Laux, M.; Malik, 
H. Los Alamos National Lab., NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409194—2: 1994 American sci- 
ence nondestructive testing fall conference, Atlanta, GA (United 
States), 19 Sep 1994). Order Number DE94018321. Source: OSTI; 
NTIS; GPO Dep. 

High density glass scintillators for X-ray imaging have brought 
about improvements in the performance of X-radioscopic systems. 
A family of glass scintillators, originally developed under an SBIR 
project sponsored by the Naval Air Warfare Center, Weapons Divi- 
sion in China Lake, California, is now offered commercially by 
Industrial Quality, Inc. The high densities of the new glass scintilla- 
tors, coupled with the capability to use thick detectors, has led to 
dramatic improvements in image signal-to-noise ratios for high en- 
ergy X-ray inspection. The new silicate glasses are available in 
both solid and fiber optic form. The glasses are terbium-activated 
and emit in the green portion of the spectrum of 543 nm. The de- 
cay characteristics of all the new glasses are similar and show a 1/ 
e decay time of about 3 ms and an after glow yielding 0.5% or less 
of peak response 0.5 seconds after radiation exposure. Some 
characteristics of the IQ! solid scintillating glasses are given in Ta- 
bie 1. Solid glass scintillators are available in sizes up to 12 inches 
square and in whatever thickness is desired. Typical range of thick- 
nesses is 2 to 12 mm. 


33922 (LBL-35741) Methods of measuring adhesion for 
thermally grown oxide scales. Hou, P.Y. (Lawrence Berkeley 
Lab., CA (United States). Materials Sciences Div.); Atkinson, A. 
Lawrence Berkeley Lab., CA (United States). Jun 1994. 25p. Spon- 
sored by Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC03-76SF00098. (CONF-9406247-1: 
Workshop on mechanical properties of protective oxide scales, 
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Teddington (United Kingdom), 20-22 Jun 1994). Order Number 
DE94018177. Source: OSTI; NTIS; GPO Dep. 

High temperature alloys and coatings rely on the formation of 
adherent scales to protect against further oxidation, but scale spal- 
lation is often problematic. Despite the technical importance of the 
problem, “practical adhesion”, which refers to the separation of the 
oxide from the metal, has mainly been treated qualitatively in the 
past. Various techniques now exist such that the subject can be 
assessed in quantitative or semi-quantitative terms. Some of the 
techniques are described in this paper, and their weakness and 
strength are discussed. The experimental methods addressed here 
include: tensile pulling, micro-indentation, scratch test, residual 
stress induced delamination, laser or shock wave induced spalla- 
tion, double cantilever beam and several 4-point beam bending 
approaches. To date, there is not an universal, easy test for oxide 
adhesion measurement that can provide reproducible information 
on interfacial fracture energy for a variety of oxide/metal systems. 
Much experimentation is still needed to increase confidence in 
many of the existing tests, and the fundamental mechanics for 
some present techniques also require further development. 


33923 (SAND—93-1076-Rev.) Standard testing procedures 
for optical fiber and unshielded twisted pair at Sandia National 
Laboratories: Revision. Adams, R.L. (Sandia National Labs., Al- 
buquerque, NM (United States). Communications Dept.). Sandia 
National Labs., Albuquerque, NM (United States). Sep 1994. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95001115. Source: 
OSTI; NTIS; GPO Dep. 

This revision updates Sandia’s working standard for testing 
optical fiber and unshielded twisted pair cables included in the Lab- 
wide telecommunications cabling infrastructure. The purpose of 
these standard testing procedures is to deliver to all Sandians a 
reliable, low-maintenance, state-of-the-art, ubiquitous telecommuni- 
cations cabling infrastructure capable of satisfying all current and 
future telecommunication needs. 


33924 (SAND—94-1161C) Initial studies on the use of laser 
velocimetry in the inspection and health monitoring of aircraft. 
Hansche, B. (Sandia National Labs., Albuquerque, NM (United 
States)); James, G.; Roach, D.; Pride, N.; Schmidt, T.; Webster, J. 
Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States);Federal Aviation Administration, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9403160—1: 21. 
annual review of progress in quantitative nondestructive evaluation, 
Snowmass, CO (United States), 2 Mar 1994). Order Number 
DE94019194. Source: OSTI; NTIS; GPO Dep. 

During routine inspections of commercial aircraft, various forms 
of surface corrosion, or other surface defects, are often encoun- 
tered. However, it is difficult to assess the need for structural repair 
without a complete knowledge of the corresponding damage to the 
subsurface structure. Therefore, it is important for inspection tech- 
niques to be able to quickly assess the health of a structure, 
including subsurface damage, with only access to the external in- 
spection surface. Modal and structural dynamics measurements 
hold promise for the global non-destructive inspection of a variety 
of structures including aircraft. Surface measurements of a vibrat- 
ing structure can provide information about the internal members 
without costly - or sometimes impossible - dismantling of the 
object. However, there are limitations with the traditional measure- 
ment techniques for these parameters (modal frequencies, modal 
damping, mode shapes, and frequency response functions). Modal 
testing techniques can cover a broad frequency band and have a 
large array of mathematical tools for signal processing and data 
analyses. Modal testing is normally characterized by contact sen- 
sors, low spatial density, and low frequencies (less than 1 kHz). 
These limitations severely restrict the ability of modal techniques to 
locate the type of damage seen in aircraft. Full-field techniques, 
such as laser holographic interferometry, provide high frequency, 
high spatial density measurements in a non-contact fashion. How- 
ever, laser imaging techniques like holographic interferometry 
operate on a single vibration frequency at a time, and do not have 
the same level of mathematical processing support as modal 
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techniques. Laser velocimetry provides a “best of both worlds” ap- 
proach with some additional advantages not found in either modal 
or coherent optics techniques. 


33925 (SAND—94-1273) Chunk projectile launch using the 
Sandia Hypervelocity Launcher Facility. Chhabildas, L.C.; Tru- 
cano, T.G.; Reinhart, W.D.; Hall, C.A. Sandia National Labs., 
Albuquerque, NM (United States). Jul 1994. 40p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94018494. Source: OSTI; NTIS; GPO Dep. 

An experimental technique is described to launch an_ intact 
“chunk,” i.e. a 0.3 cm thick by 0.6 cm diameter cylindrical titanium 
alloy (Ti-6AI-4V) flyer, to 10.2 km/s. The ability to launch fragments 
having such an aspect ratio is important for hypervelocity impact 
phenomenology studies. The experimental techniques used to ac- 
complish this launch were similar but not identical to techniques 
developed for the Sandia HyperVelocity Launcher (HVL). A con- 
fined barrel impact is crucial in preventing the two-dimensional 
effects from dominating the loading response of the projectile 
chunk. The length to diameter ratio of the metallic chunk that is 
launched to 10.2 km/s is 0.5 and is an order of magnitude larger 
than those accomplished using the conventional hypervelocity 
launcher. The multi-dimensional, finite-difference (finite-volume), 
hydrodynamic code CTH was used to evaluate and assess the ac- 
celeration characteristics i.e., the in-bore ballistics of the chunky 
projectile launch. A critical analysis of the CTH calculational results 
led to the final design and the experimental conditions that were 
used in this study. However, the predicted velocity of the projectile 
chunk based on CTH calculations was ~ 6% lower than the mea- 
sured velocity of ~10.2 km/S. 


33926 (SAND-94-1932) Stabilizing S.P.H. with conservative 
smoothing. Wen, Y. (Michigan Tech. Univ., Houghton, MI (United 
States)); Hicks, D.L.; Swegle, J.W. Sandia National Labs., Albu- 
querque, NM (United States). Aug 1994. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95000328. Source: OSTI; NTIS; 
GPO Dep. 

There is an instability in certain S.P.H. (Smoothed Particle Hy- 
drodynamics method) material dynamics computations. Evidence 
from analyses and experiments suggests that the instabilities in 
S.P.H. are not removable with artificial viscosities. However, the 
analysis shows that a type of conservative smoothing does remove 
the instability. Also, numerical experiments, on certain test prob- 
lems, show that SPHCS, and S.P.H. code with conservative 
smoothing, compares well in accuracy with computations based on 
the von Neumann-Richtmyer method. 


33927 


(SAND-—94-2001C) Activities at the FAA aging air- 
craft NDI validation center. Shurtleff, W. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 3p. Sponsored by Fed- 
eral Aviation Administration, Washington, DC (United States). DOE 


Contract AC04-94AL85000. (CONF-9409194—-1: 1994 American 
science nondestructive testing fall conference, Atlanta, GA (United 
States), 19 Sep 1994). Order Number DE94017419. Source: OSTI; 
NTIS; GPO Dep. 

Aging Aircraft NDI Validation Center (AANC) was established by 
the FAA Technical Center (FAATC) at Sandia National Laboratories 
in August of 1991. The Validation Center supports the inspection 
portion of the FAA’s National Aging Aircraft Program which was 
mandated by Congress in the 1988 Aviation Safety Act. The ulti- 
mate customers of the AANC include the FAA, airframe and engine 
manufacturers, airlines, and third party maintenance facilities. One 
goal of the AANC is to provide independent validation of technolo- 
gies intended to enhance the structural inspection of aging 
commuter and transport aircraft. Another goal is to assist in trans- 
ferring emerging inspection technology from other parts of the 
FAA's program to the aircraft industry. The deliverables from both 
these activities are an assessment of the reliability and cost bene- 
fits of an inspection technology as applied to a particular inspection 
or class of inspections. The validation process consists of a quanti- 
tative and systematic assessment of the reliability and cost/benefits 
on a Nondestructive Inspection (NDI) process. A NDI process is 
defined as the NDI systems and procedures used for inspections. 
This includes the NDI operator, inspection environment, and the 
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object being inspected. The phases of the validation process are: 
1. Conceptual, 2. Preliminary design, 3. Final design, and 4. Field 
implementation. The AAANC usually gets involved in the validation 
process during Phases 2 and 3. The Center supports field trials 
with a full array of test specimens and established procedures for 
conducting the trials. Phase 4 reliability includes field trials using 
independent inspectors either at the Center's hangar or at outside 
maintenance facilities. Three activities are summarized below 
where inspection technology has been validated in the field. These 
are: (1) eddy current inspection reliability experiment; (2) magneto 
optic imager validation; and (3) inspection tool improvement. 


33928 (SVF-504) Control of pressure vessels. Dalenbring, 
M. (Royal Inst. of Technology, Stockholm (Sweden). Dept. of Vehi- 
cle Engineering); Backteman, O. Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). 1994. 76p. (in Swedish). (KTH- 
FKT-FR-93-26; TRITA-FKT-9326). Order Number DE95707429. 
Source: OSTI; NTIS. 

The main purpose and the goal of this pre study is to determine 
if structural vibration analysis of a mechanical structure can be 
used to detect a crack/fracture in a structure and to investigate 
which modal parameters to be used to indicate crack/fracture. This 
report present the results from the pre study concerning analysis 
and determination of crack/fracture in mechanical tube structures 
and a full scale test on a vessel. Repeated measurements on test 
tubes have been performed to investigate the accuracy in the de- 
termination of the least possible detectable frequency change. 
Results from laboratory measurements show that frequency varia- 
tions, between two periodic registrations, greater than 0.1% are 
due to cracks/fractures in the structure. Laboratory measurements 
show that a crack/fracture can be detected as a change in the res- 
onance frequency of a sensitive mode form. These promising 
results from laboratory measurements resulted in field measure- 
ments on a rejected pressure vessel at Haesselby Power Station. 
The topical pressure vessel is about 13 meters of height and with 
a diameter of 5 meters. The thickness in the vessel is about 35 
mm. The outside of the vessel is isolated with mineral wool and 
covered with aluminium plate. The undamaged tank was first 
excited with an electrodynamic shaker in the radial- and axial di- 
rection to perform modal analysis, simple structural measurements 
and transfer function measurements. A second measuring set was 
done after damaging the pressure vessel in the radial direction, all 
through the vessel wall, by means of a grinder. The results from 
the field measurements on the pressure vessel show that signifi- 
cant changes of the resonance frequencies were obtained at the 
expected sensitive modes, in accordance to the laboratory results. 
15 refs, 28 figs, 8 tabs 


33929 (SVF-511) Control of refrigerant leakage with 
acoustic emission. Wik, A. (Vattenfall Energisystem AB, 
Vaellingby (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Apr 1994. 38p. (In Swedish). Order Number 
DE95707430. Source: OSTI; NTIS. 

A new application of Acoustic Emission has been investigated. 
The application tested is monitoring CFC-leakage from heat pumps. 
The high frequency noise, originating from a leak, is picked up by 
sensors mounted on the heat pump. The signals may be used as 
an alarm for operators of the heat pumps. This report consists of 
two parts: (a) Noise measurements for heat pumps in the Heat 
Station Ropsten. (b) Experimental measurements on a tube with a 
drilled hole. The latter work was conducted at the Aelvkarleby labo- 
ratory of Vattenfall. The objective with these measurements was to 
establish the right magnitude of the signals from a leak. The sig- 
nals from the leak are then compared with real background signals 
to see if there is a significant difference. The scattered results from 
the noise measurements of identical heat pumps cannot be ex- 
plained. This indicates that an initial background measurement is 
essential if this technique will ba successful as an alarm for CFC- 
leakage. The result shows a fairly constant amplitude when different 
sizes of holes are used if the sensors are mounted on the flange of 
the tube. In conclusion, acoustic emission is a possible technique 
to monitor leaks from condenser and sub-cooler in heat pumps. At 
the levels measured of the background in Heat Station Ropsten, a 





leak of approximately 25 kg/hour or more would have been de- 
tected. This assumption is valid if the sensors had been mounted 
on the flanges of the condenser and sub-cooler. 9 refs, figs, tabs 
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33930 (DOE/METC/C-—94/7141) Development of a pressure 
gain combustor for improved cycle efficiency. Gemmen, R.S.; 
Richards, G.A.; Janus, M.C. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1994]. 22p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-941024—2: 8. 
COGEN-TURBO power congress and exposition: gas turbines in 
cogeneration and utility, industrial and independent power genera- 
tion, Portland, OR (United States), 25-27 Oct 1994). Order Number 
DE94019097. Source: OSTI; NTIS; GPO Dep. 

This paper presents results from an experimental research pro- 
gram attempting to improve the thermodynamic efficiencies of 
gas-turbine combustors. An elementary thermodynamic analysis 
shows that the thermodynamic cycle efficiencies of gas turbines 
can be significantly improved by using unsteady combustion that 
achieves quasi-constant-volume combustion. The ability to produce 
the so-called pressure gain via this process has already been 
demonstrated by others for pressures less than 3 atmospheres. 
This paper presents experimental results for pressures up to 11 at- 
mospheres, compares certain process parameters to a numerical 
simulation, and briefly examines the problem of scale-up. Results 
of pollutant measurements over the 2-11 atmospheric range of op- 
eration are also included. 
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33931 (LA-UR-94-2837) Frontiers of detonation theory. 
Davis, W.C. Los Alamos National Lab., NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409195-1: Microscopic and 
macroscopic approaches to detonation, St. Malo (France), 2-7 Sep 
1994). Order Number DE94018279. Source: OSTI; NTIS; GPO 
Dep. 

Detonation theory is far from complete for many reasons. As on 
example, although it can be used to predict performance of explo- 
sives, it does not serve to predict effective reaction zone lengths. 
The flow is not smooth and laminar, but violently multi-dimensional 
on a small scale, and small hot spots produced by the flow localize 
the initial part of the chemical reaction, and influence its evolution, 
The present inability to model these phenomena not only prevents 
needed predictions, but also prevents the use of detonation experi- 
ments for studying chemistry in a region of state space not 
attainable in the usual laboratory. The underlying difficulty in these 
and other cases where the mechanics and the chemistry interact 
arises because of the large number of disparate space and time 
scales in detonation problems. 
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Refer also to citation(s) 32283, 32284, 32285, 32286, 32287, 
32320, 32321, 32322 


33932 (NEI-NO-438) Efficient analysis of nonlinear slender 
marine structures. Passano, E. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Apr 1994. 153p. Order Number 
DE95707376. Source: OSTI; NTIS. 

This work addresses the problem of efficiently estimating the dy- 
namic response of slender marine structures. The response of 
these structures may be significantly nonlinear due to the nonlinear 
hydrodynamic loads and the dependency of the drag forces on the 
structural velocity. In addition, the structural behavior itself is often 
nonlinear. Together with the stochastic nature of the environmental 
loads, this makes nonlinear simulation of the dynamic response to 
irregular waves necessary for estimation of the extreme response. 
A long simulation length is needed in order to reduce the statistical 
uncertainty of the response description. The primary objective of 
this work is to reduce the extent of nonlinear simulations needed to 
estimate the response statistics for a short-term sea-state. Methods 
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of estimating time series of nonlinear response quantities are 
therefore investigated, with the aim of finding estimates that are 
accurate enough that the occurrence of large maxima in the simu- 
lated time series for a given wave record may be predicted. The 
estimated response time series must therefore be consistent with 
specific wave records, so that intervals around the predicted max- 
ima may subsequently be simulated using sophisticated and 
time-consuming nonlinear models. The short-term maxima distribu- 
tion of the response may then be estimated from the maxima 
sample. Linear and nonlinear methods of estimating response time 
series are proposed. The linear estimates consist of the response 
of a linearized dynamic system to Gaussian waves and may be 
very efficiently generated as a sum of harmonic components using 
a Fast Fourier Transform. The linearized relationship between the 
waves and response may be calculated in a frequency domain 
analysis or be estimated from simulated response. The nonlinear 
response estimates are based on combinations of the linear esti- 
mates and linearized time series of load related quantities. 40 refs., 
75 figs., 23 tabs. 
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Refer also to citation(s) 32544, 33153, 33674, 33697, 33701, 
33717, 34020, 34082, 34083, 34171, 34174, 34197, 34203, 34207, 
34209, 34275 


33933 (BNL-60740) Radiation from relativistic electron 
beams in periodic structures. Stoner, R.E. Brookhaven National 
Lab., Upton, NY (United States). Jun 1994. 205p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE95000668. Source: OSTI; NTIS; 
GPO Dep. 

Thesis submitted to Massachusetts Institute of Technology, Cam- 
bridge, MA (US). 

The author presents an experimental study of emission of radia- 
tion from relativistic electrons in novel periodic structures. The first 
structure is a short-period wiggler magnet for free-electron lasers 
(FELs). The device is a pulsed ferromagnetic-core electromagnet 
consisting of 70 periods of 8.8 mm, generating an on-axis peak 
magnetic field of 4.2 kG. Each field peak is independently tunable. 
The author employed a novel tuning scheme to reduce the RMS 
spread in the peak amplitudes to 0.12%, the lowest ever attained in 
a sub-cm-period periodic magnetic field. A high-brightness, 40 MeV 
pulsed electron beam produced by the LINAC at the Accelerator 
Test Facility at Brookhaven National Laboratory was injected into 
the short-period wiggler, and visible synchrotron emission was pro- 
duced. Spectral density profiles were measured, and the measured 
peak wavelength was shown to vary appropriately with electron 
beam energy. It is shown that the principal spectral broadening 
mechanisms are longitudinal energy spread and off-axis emission. 
The second class of structures consists of blazed conducting grat- 
ings, with periods ranging from 1-10 mm. Relativistic electrons at 
2.8 MeV were passed over these gratings and produced millimeter 
and submillimeter emission via the Smith-Pricell effect. The author 
has experimentally demonstrated a spectral peaking effect never 
before observed: peaks occur at wavelengths at which parallel- 
propagating grating modes are phase-velocity-matched to 
electron-produced evanescent waves of that wavelength. This 
spectral peaking effect could prove valuable to the development of 
a grating-based infrared FEL using relativistic electrons. 


33934 (CONF-940142-47) Self-starting femtosecond pulse 
generation from a Ti:sapphire laser synchronously pumped by 
a pointing-stabilized mode-locked Nd:YAG laser. Siders, C.W. 
(Texas Univ., Austin, TX (United States). Dept. of Physics); Gaul, 
E.W.; Downer, M.C.; Babine, A.; Stepanov, A. Texas Univ., Austin, 
TX (United States). Dept. of Physics. [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
92ER40739. From OE/LASE '94: conference on optics, 
electro-optics, and laser applications in science and engineering; 
Los Angeles, CA (United States); 22-29 Jan 1994. Order Number 
DE94019319. Source: OSTI; NTIS; INIS; GPO Dep. 

We have constructed a self-starting Kerr-lens mode-locked 
Ti:sapphire laser pumped synchronously by a mode-locked, LBO- 
doubled Nd:YAG laser. Using a home-built beam-pointing stabilizer, 
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beam wander of the 532 nm pump is reduced by a factor of 25, 
thus enabling long term operation of TEMoo nearly transform 
limited pulses with amplitude, repetition rate, and pulsewidth fluctu- 
ations comparable to or better than those of Ar-pumped Ti5*:Al,O3 
lasers. Interferometric autocorrelation using second harmonic in re- 
flection from GaAs yielded a pulse width of 30 fs, limited by the 
dispersion of wide bandwidth cavity optics which permit tunability 
from 0.7 to 1.0 um 


33935 (DLR-FB-93-08) Electrically excited CO-lasers 
with gasdynamic cooling. Buelow, H. von. Deutsche 
Forschungsanstak fuer Luft- und Raumfahrt e.V. (DLR), Stuttgart 
(Germany). Inst. fuer Technische Physik; Stuttgart Univ. (Germany). 
Fakultaet 9 - Luft- und Raumfahrttechnik. 1993. 153p. (In German). 
Order Number DE95703502. Source: OSTI; NTIS (US Sales Only). 

Scaling laws for gasdynamically cooled CO-lasers, which are ex- 
cited by an electric discharge in the subsonic flow, are derived 
from the results of experimental investigations. These experiments 
are concerning the excitation of the laser-gas mixture by a DC- or 
RF-discharge, the gasdynamic cooling of the excited gas in a su- 
personic nozzie, the extraction of laser power in the sugersonic 
gas flow and the laser-beam quality. Based on the experimental re- 
sults gasdynamically cooled CO-lasers with a closed gas-cycle are 
developed, using either a DC- or RF-excitation technique. The per- 
formance of these laser-systems are investigated and proposals 
are given for lasers in the multi-kW-range. Using the results of a lit- 
erature survey and a system analysis, a comparison is made for 
CO-lasers with different cooling techniques. (orig.). 86 figs., 81 
refs. 


33936 (EGG—11265-6008) Full bandwidth linear accelerator 
microstructure characterization. Woodstra, R.R. (EG and G, Inc., 
Albuquerque, NM (United States)); Beutler, D.E.; Wrobel, T-.F.; 
Parson, T.B.; Sheridan, T.J.; Woods, R.D. EG and G, inc., Albu- 
querque, NM (United States). 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-93NV 11265. 
(CONF-940726—15: 31. annual international nuclear and space ra- 
diation effects conference, Tucson, AZ (United States), 18-22 Jul 
1994). Order Number DE94019202. Source: OSTI; NTIS; GPO 
Dep. 

The microstructure of the NSWC Crane linac has been charac- 
terized with a PCD/oscilloscope measurement system with a 
10-GHz bandwidth. These data show a relatively broad micropulse 
and ratio of peak to average dose rate lower than expected. 


33937 (KCP-613-5376) Precision gold conductors for 
HMCs: Final report. Widmer, M.R. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE94018558. Source: 
OSTI; NTIS; GPO Dep. 

TVPd/Au multiple code coded switch (MCCS) networks were built 
and compared to Cr/Au MCCS networks. The data showed no 
measurable difference between the two systems. Interface resis- 
tance of both types of networks was measured as a diagnostic aid 
to determine if hydrogen was affecting the Ti//Pd/Au MCCS net- 
works. The data showed that although hydrogen does affect Ti/Pd/ 
Au, the changes are not significant with respect to MCCS environ- 
ments. An evaluation of several proprietary gold electroplating 
solutions for use in the production of Ti/Pd/Au conductors was per- 
formed. All the testing results were comparable to the current 
product requirements. 


33938 


(LA-UR-94-2696) Nonlinear response of the photo- 
cathode of an x-ray streak camera to UV light. Kyrala, G.A.; 
Oro, D.M.; Studebaker, J.K.; Wood, W.M.; Schappert, G.T.; Watts, 
S.; Fulton, R.D. Los Alamos National Lab., NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-7405-ENG-36. (CONF-940723-19: 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 24-29 Jul 1994). Order 
Number DE94018073. Source: OSTI; NTIS; GPO Dep. 

We have found that a potassium-iodide photocathode of an x-ray 
streak camera responds to UV light at A=308 nm. The photocath- 
ode surface work function, 6.5 eV, is larger than the 4 eV energy 
of the UV photon, hence the source of the response is interesting. 
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We will present results on the response of a transmission type 
potassium-iodide photocathode to the UV light from a A308 nm, 
subpicosecond XeCl laser and from a \=326 nm HeCd laser. We 
will test for the nonlinearity of the yield to measure of the number 
of photons that are needed to be absorbed before a signal is 
recorded. We will present data on the effect of the UV irradiance on 
the yield, as well as on the temporal width of the recorded signal. 
We will give an explanation of the observation and its effect on the 
dynamic-range response of the streak-camera. We will show that 
the response is linear with the incident irradiance, up to an incident 
irradiance of 10° W/cm? and we will explain the observation. 


33939 (LA-UR-94-2846) Overview of laser technology at 
Los Alamos National Laboratory. Lewis, G.K.; Cremers, D.A. 
Los Alamos National Lab., NM (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9410189-3: Applications of lasers and 
electro-optics, Orlando, FL (United States), 17-20 Oct 1994). Order 
Number DE94018307. Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory has had a long history of in- 
volvement in laser sciences and has been recognized both for its 
large laser programs and smaller scale developments in laser tech- 
nology and applications. The first significant program was with the 
Rover nuclear-based rocket propulsion system in 1968 to study 
laser initiated fusion. From here applications spread to programs in 
laser isotope separation and development of large lasers for fusion. 
These programs established the technological human resource 
base of highly trained laser physicists, engineers, and chemists 
that remain at the Laboratory today. Almost every technical division 
at Los Alamos now has some laser capability ranging from laser 
development, applications, studies on nonlinear processes, model- 
ing and materials processing. During the past six years over eight 
R&D-100 Awards have been received by Los Alamos for develop- 
ment of laser-based techniques and instrumentation. Outstanding 
examples of technology developed include LIDAR applications to 
environmental monitoring, single molecule detection using fluores- 
cence spectroscopy, a laser-based high kinetic energy source of 
oxygen atoms produced by a laser-sustained plasma, |laser- 
induced breakdown spectroscopy (LIBS) for compositional, 
analysis, thin film high temperature superconductor deposition, 
multi-station laser welding, and direct metal deposition and build-up 
of components by fusing powder particles with a laser beam. 


33940 (LA-UR-94-2849) Photocathodes for free electron 
lasers. Kong, S.H.; Kinross-Wright, J.; Nuguyen, D.C.; Sheffield, 
R.L. Los Alamos National Lab., NM (United States). [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408146-5: 16. international 
free electron laser conference, Stanford, CA (United States), 21-26 
Aug 1994). Order Number DE94018305. Source: OSTI; NTIS; 
GPO Dep. 

Many different photocathodes have been used as electron 
sources for FELs and other electron accelerator systems. In choos- 
ing one, a compromise between lifetime and quantum efficiency 
have been unavoidable. High quantum efficiency photocathodes 
such as CsK2Sb, Cs3Sb, and cesiated GaAs have short opera- 
tional lifetimes and require an ultrahigh-vacuum environment. Long 
lifetime photocathodes such as LaBg, Cu, and Y have relatively 
low quantum efficiencies. However, recently, cesium telluride was 
found to be an exception. Initial results from CERN and now at Los 
Alamos have shown that Cs2Te is reasonably rugged with a high 
quantum efficiency below 270 nm. Further studies were carried out 
at Los Alamos in determining its performance as an electron 
source for the Los Alamos Advanced FEL. The Los Alamos Ad- 
vanced FEL was successfully operated at 5-6 microns with a 
Cs2Te photocathode driven by a frequency quadrupled Nd:YLF 
laser as the electron source. CsoTe photocathodes with quantum 
efficiencies of 12-18% at 254 mn were fabricated in an ultrahigh- 
vacuum chamber and transferred under high vacuum to the FEL. 
The authors estimated that the operational lifetime of CsoTe photo- 
cathodes to be at least 20 times that for K2CsSb photocathodes. 
Furthermore, experiments in the fabrication chamber have shown 
that heating to 150-200°C photocathodes exposed for one hour at 
2x10‘ torr of air was sufficient to revive the quantum efficiency 





from below 1% to about 10%. The electron beam for the FEL ex- 
tracted from a cesium telluride target was also characterized. The 
emittance, response time, saturation level and dark current of ce- 
sium telluride photocathodes was determined to be sufficient for 
FEL applications. 


33941 (LA-UR-94-2850) Performance of cesium telluride 
photocathodes as an electron source for the Los Alamos FEL. 
Kong, S.H.; Kinross-Wright, J.; Nuguyen, D.C.; Sheffield, R.L.; We- 
ber, M.E. Los Alamos National Lab., NM (United States). [1994]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408146-3: 16. international 
free electron laser conference, Stanford, CA (United States), 21-26 
Aug 1994). Order Number DE94018302. Source: OSTI; NTIS; 
GPO Dep. 

The Los Alamos Advanced FEL was successfully operated with 
a CsgTe photocathode driven by a frequency quadrupled Nd:YLF 
laser as the electron source. Lasing was achieved at 5-6 microns. 
Cs2Te photocathodes with quantum efficiencies of 12-18% at 254 
nm were fabricated in an ultrahigh-vacuum chamber and trans- 
ferred under high vacuum to the FEL. 263 mn light from the drive 
laser was focused to an 8 mm spot on the center of the photocath- 
ode. The authors estimated the operational life time of CsoTe 
photocathodes to be at least 20 times that for K2CsSb photocath- 
odes. The measured dark current of 0.3 mA in an electric field of 
22-24 MV/m is well within the acceptable level. The maximum 
amount of charge extracted was observed to be limited by space 
charge to about 3.5 nC per micropulse. The emittance of the beam 
was estimated by fitting the data from a quadrupole scan. The au- 
thors measured an emittance that is comparable with the emittance 
measured with a KoCsSb photocathode in their system. A pulse 
length of 9.3 + 2 ps for 1.3 + 0.2 nC electron micropulses and a 
pulse length of 7.1 + 0.7 ps for the laser pulses were measured 
with a streak camera. Therefore, the response of the CspTe photo- 
cathode to the laser pulse is sufficiently fast for FEL applications. 


33942 (LA-UR-94-2851) Fabrication and characterization of 
cesium telluride photocathodes: A promising electron source 
for the Los Alamos Advanced FEL. Kong, S.H.; Nuguyen, D.C.; 
Sheffield, R.L.; Sherwood, B.A. Los Alamos National Lab., NM 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9408146-4: 16. international free electron laser conference, 
Stanford, CA (United States), 21-26 Aug 1994). Order Number 
DE94018303. Source: OSTI; NTIS; GPO Dep. 

The Advanced FEL at Los Alamos embodies a Y2CsSb photo- 
cathode as an electron source. The photocathode consists of a 
KaCsSb film deposited on a molybdenum plug that can be inserted 
into the linac of the FEL. However, because K2CsSb is easily con- 
taminated and has a half-life of less than a day when in use, 
switching to a more rugged high quantum efficiency (QE) material 
such as CspTe is considered as a means to lengthen the beam 
time. CsTe films were deposited on molybdenum plugs in an 
ultrahigh-vacuum research chamber. Several Cs2Te films were 
measured in-situ for their spectral responses with a bias voltage of 
90V; the resulting QEs were 12-18% at a wavelength of 254 nm, 
0.2-1.2% at 334 nm, 10-4-10-% at 365 nm, and 10-7-10-5 at 546 
nm. For this cathode to be useful, the authors need to frequency 
quadruple the 1052 mn line of the Nd:YLF laser to achieve a 
wavelength of 263 mm. Initial studies showed that the 251-nm QE 
of Cs2Te is much less sensitive to contamination than the 526-nm 
QE of K2CsSb. The authors exposed Cs2Te photocathodes to air 
at 10-* torr for five minutes. As a result, the QEs dropped from 
16-18% to 1-2% at 254 mn. However, heating the cathode to 
165°C revived the QE to about 10%. They conclude that CszTe is 
a very rugged photocathode material for use in an rf photoelectron 
source. 


33943 


(LA-UR-94-3185) Innovative technology for contami- 
nation control in plasma processing. Selwyn, G.S. Los Alamos 
National Lab., NM (United States). [1994]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9410210-1: Cleanrooms ‘94, Santa Clara, CA 
(United States), 18 Oct 1994). Order Number DE95000913. 
Source: OSTI; NTIS; GPO Dep. 
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The causes and contributing factors to wafer contamination dur- 
ing plasma processing are discussed in the context of future 
technologies for controlling particle contamination by tool and 
process design and by the development of wafer dry cleaning tech- 
nology. The importance of these developments is linked with the 
history of technological innovation and with the continuing evolution 
of the cleanroom from a highly developed facility for reducing am- 
bient particle levels to an integrated, synergistic approach involving 
facilities and tooling for impeding the formation and transport of 
particles while also actively removing particles from sensitive sur- 
faces. The methods, strategy and requirements for innovation in 
contamination control for plasma processing is discussed from a di- 
achronic viewpoint. 


33944 (LUTMDN-TMMV-5027-1-61) Thermal expansion of a 
generator. Nilsson, T. Lund Univ. (Sweden). Dept. of Production 
and Materials Engineering. Dec 1993. 66p. Order Number 
DE95700307. Source: OSTI; NTIS. 

The aim of this thesis was to analyse the thermal expansion of 
the stator frame and the bearing bracket of the generator. The 
analysis resulted in a shaft elevation formula, and a method for 
calculation of the thermal expansion of the stator frame. The 
results are intended to be used in calculations of the shaft train el- 
evation, and as a basis for further analyses of the possibilities of 
new foot arrangements. 3 refs., 36 figs 


33945 (SAND-—93-2743C) Sandia National Laboratories’ 
high power electromagnetic impulse sources. Rinehart, L.F.; 
Buttram, M.T.; Denison, G.J.; Lundstrom, J.M.; Crowe, W.R.; Au- 
rand, J.F.; Patterson, P.E. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940531-— 
3: International symposium on electromagnetic environments and 
consequences, Bordeaux (France), 30 May - 3 jun 1994). Order 
Number DE95000423. Source: OST!; NTIS; GPO Dep. 

Three impulse sources have been developed to cover a wide 
range of peak power, bandwidth and center frequency require- 
ments. Each of the sources can operate in single shot, rep-rate, or 
burst modes. These devices are of rugged construction and are 
suitable for field use. This paper will describe the specifications 
and principals of operation for each source. The sources to be de- 
scribed are: SNIPER (Sub-Nanosecond ImPulsE Radiator), a 
coaxial Blumiein pulser with an in-line (series) peaking switch; 
EMBL (EnantioMorphic BLurfflein), a bipolar parallel plate Blumlein 
with a crowbar type (parallel) peaking switch; and the LCO (L-C 
Oscillator) a spark-switched L-C oscillator with damped sinusoidal 
output. SNIPER and EMBL are ultra-wideband (UWB) sources 
which produce a very fast high voltage transition. When differenti- 
ated by the antenna, an impulse whose width corresponds to the 
transition time is radiated. The LCO operates with a center fre- 
quency up to 800 MHz and up to 100 MHz bandwidth. Because 
the LCO output is relatively narrow band, high gain antennas may 
be employed to produce very high radiated field strengths. 


33946 (SAND-93-3893C) Impedance characteristics of 
multistage ion diodes. Desjariais, M. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940634—20: 10. international conference on high power 
particle beams, San Diego, CA (United States), 20-24 Jun 1994). 
Order Number DE94018887. Source: OSTI; NTIS; GPO Dep. 

We further develop a theory of multistage diodes that includes 
the possibility of emission of ions in the final stage. The exact solu- 
tions are extremely cumbersome and are not practical for most 
applications. We have developed approximate solutions that are 
very accurate, require no integrations, and may be rapidly calcu- 
lated using a simple iterative scheme. These solutions for the total 
current as a function of voltage are used in time-dependent model- 
ing of a two-stage diode. 


33947 (SAND-94-1075C) TDX: A high-bandwidth crossbar- 
switched communication paradigm. Pierce, P.E.; Eilers, D.L.; 
Schreiber, A.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
94101644: ICSPAT 94: signal procession applications and 
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technology, Dallas, TX (United States), 18-21 Oct 1994). Order 
Number DE94017187. Source: OSTI; NTIS; GPO Dep. 

Digital signal processing systems under development today re- 
quire scalable and reconfigurable high bandwidth communication 
resources between processing elements. Shared memory architec- 
tures require the ability to transfer data from one processor node to 
another, as well as maintaining data coherency such as provided by 
the Scalable Coherent Interface (SCI). Signal processing systems 
that must move large amounts of data between processor nodes, 
are best served by a communication system that allows reconfig- 
urable streams of data to flow at deterministic rates with minimal 
overhead. A Time Domain Crossbar (TDX) communication system 
providing scalable, programmable, high-bandwidth, streaming com- 
munication has been developed and is described in this paper. 


33948 (SAND-94-1167C) Low electron beam energy CIVA 
analysis of passivated ICs. Cole, E.|. Jr.; Soden, J.M.; Dodd, 
B.A.; Henderson, C.L. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941154—1: International symposium for testing and failure analysis, 
Los Angeles, CA (United States), 14-18 Nov 1994). Order Number 
DE94017421. Source: OSTI; NTIS; GPO Dep. 

Low Energy Charge-induced Voltage Alteration (LECIVA) is a 
new scanning electron microscopy technique developed to localize 
open conductors in passivated ICs. LECIVA takes advantage of 
recent experimental work showing that the dielectric surface equi- 
librium voltage has an electron flux density dependence at low 
electron beam energies (<1.0 keV). The equilibrium voltage 
changes from positive to negative as the electron flux density is in- 
creased. Like Charge-Induced Voltage Alteration (CIVA), LECIVA 
images are produced from the voltage fluctuations of a constant 
current power supply as an electron beam is scanned over the IC 
surface. LECIVA image contrast is generated only by the electri- 
cally open part of a conductor, yielding, the same high selectivity 
demonstrated by CIVA. Because LECIVA is performed at low beam 
energies, radiation damage by the primary electrons and x-rays to 


MOS structures is far less than that caused by CIVA. LECIVA may 
also be performed on commercial electron beam test systems that 
do not have high primary electron beam energy capabilities. The 
physics of LECIVA signal generation are described. LECIVA imag- 
ing examples illustrate its utility on both a standard scanning 
electron microscope (SEM) and a commercial electron beam test 
system. 


33949 (SAND—94-1681) Using federal technology policy to 
strength the US microelectronics industry. Gover, J.E.; Gwyn, 
C.W. Sandia National Labs., Albuquerque, NM (United States). Jul 
1994. 128p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94017293. Source: OSTI; NTIS; GPO Dep. 

A review of US and Japanese experiences with using microelec- 
tronics consortia as a tool for strengthening their respective 
industries reveals major differences. Japan has established catch- 
up consortia with focused goals. These consortia have a finite life 
targeted from the beginning, and emphasis is on work that sup- 
ports or leads to product and process-improvement-driven 
commercialization. Japan's government has played a key role in fa- 
cilitating the development of consortia and has used consortia 
promote domestic competition. US consortia, on the other hand, 
have often emphasized long-range research with considerably less 
focus than those in Japan. The US consortia have searched for 
and often made revolutionary technology advancements. However, 
technology transfer to their members has been difficult. Only SE- 
MATECH has assisted its members with continuous improvements, 
compressing product cycles, establishing relationships, and 
strengthening core competencies. The US government has «not 
been a catalyst nor provided leadership in consortia creation and 
operation. We propose that in order to regain world leadership in 
areas where US companies lag foreign competition, the US should 
create industry-wide, horizontal-vertical, catch-up consortia or con- 
tinue existing consortia in the six areas where the US lags behind 
Japan — optoelectronics, displays, memories, materials, packaging, 
and manufacturing equipment. In addition, we recommend that 
consortia be established for special government microelectronics 
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and microelectronics research integration and application. We 
advocate that these consortia be managed by an industry-led Mi- 
croelectronics Alliance, whose establishment would be coordinated 
by the Department of Commerce. We further recommend that the 
Semiconductor Research Corporation, the National Science Foun- 
dation Engineering Research Centers, and relevant elements of 
other federal programs be integrated into this consortia complex. 


33950 (SAND-94-1998) The effect of reusing laser gas on 
the fission-fragment pumped 1.73 um atomic xenon laser out- 
put. Hebner, G.A. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94018512. Source: OSTI; NTIS; INIS; GPO Dep. 

Fission-fragment pumped 1.73 um atomic xenon laser output 
was measured without changing the laser gas mixture before each 
reactor pulse. For a Ar/Xe gas mixture at 260 Torr and 0.3 percent 
xenon, no degradation in laser output was noted for five reactor 
pulses. 


33951 (SAND-94-2008C) Gate oxide shorts in nMOS tran- 
sistors: Electrical properties and lifetime prediction method. 
Dababneh, S.A. (Univ. of New Mexico, Albuquerque, NM (United 
States). Electrical and Computer Engineering Dept.); Hawkins, 
C.F.; Soden, J.M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9410199-1: 5. European symposium on reliability of electron 
devices, failure physics and analysis (ESREF), Glasgow (United 
Kingdom), 4-7 Oct 1994). Order Number DE94018904. Source: 
OSTI; NTIS; GPO Dep. 

Degradation in nMOS transistors from gate oxide shorts is de- 
pendent upon oxide trapping and interface state generation. Three 
distinct damage mechanisms were identified, including generation 
of: (1) electron traps in the bulk oxide by the injected holes, Noy 4, 
(2) electron traps in the bulk oxide by the injected electrons, Nox.e, 
and (3) interface states, Nes. The three damage mechanisms are 
incorporated into a device lifetime prediction method. 


33952 (SAND-94-2009C) Defect classes - an overdue 
paradigm for CMOS IC testing. Hawkins, C.F. (Univ. of New 
Mexico, Albuquerque, NM (United States)); Soden, J.M.; Righter, 
A.W.; Ferguson, F.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9410194—1: International test conference, Washington, DC (United 
States), 3-5 Oct 1994). Order Number DE94018905. Source: 
OSTI; NTIS; GPO Dep. 

The IC test industry has struggled for more than 30 years to es- 
tablish a test approach that would guarantee a low defect level to 
the customer. We propose a comprehensive strategy for testing 
CMOS ICs that uses defect classes based on measured defect 
electrical properties. Defect classes differ from traditional fault mod- 
els. Our defect class approach requires that the test strategy 
match the defect electrical properties, while fault models require 
that IC defects match the fault definition. We use data from Sandia 
Labs failure analysis and test facilities and from public literature. 
We describe test pattern requirements for each defect class and 
propose a test paradigm. 


33953 (SAND-94-2195C) A new mini Ball Grid Array 
(mBGA) multichip module technology. Chanchani, R.; Treece, 
K.; Dressendorfer, P. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941199-1: Meeting on the revolution in microelectronics, Boston, 
MA (United States), 15-17 Nov 1994). Order Number DE94018897. 
Source: OSTI; NTIS; GPO Dep. 

A new die-level packaging technology, mBGA, is reported in this 
paper. The mBGA enables high circuit packaging density on multi- 
chip module (MCM), facilitates die testing to obtain “known good 
die,” and allows a cost effective module assembly. We have de- 
signed and fabricated a test vehicle to evaluate mBGA multichip 
module technology. This paper describes the mBGA technology 
and the test vehicle multichip module and reports preliminary 





results on the die test and burn-in, thermal performance and relia- 
bility studies. 


33954 (SAND-—94-2200C) A versatile masking process for 
plasma etched backside via holes in GaAs. Howard, A.J.; Shul, 
R.J.; Lovejoy, M.L.; Word, J.C. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9411132—2: Topical conference on the synthesis and pro- 
cessing of electronic materials, San Francisco, CA (United States), 
13-18 Nov 1994). Order Number DE94019176. Source: OSTI; 
NTIS; GPO Dep. 

We have developed a versatile backside via patterning process 
for a visible transmission modulator application. The vias are pro- 
cessed on mechanically thinned ~100 ym thick GaAs using a ~45 
um thick, negative tone, photo definable Polyimide mask and RIE 
plasma etching. The Polyimide masking process was found to be 
superior in both etch resistance and ease of use (more robust pro- 
cess, thicker, straighter sidewall Profile films,were more easily 
attained) to masking with standard optical photoresist. With the im- 
proved etch resistance (GaAs-to-polyimide etch selectivities > 
10:1) we were able to Optimize Clp-based plasma chemistries and 
etching conditions to achieve high GaAs etch rates in the RIE ex- 
ceeding 5.0 um/min. These etch optimization results along with our 
novel via patterning process are reported in this paper. 


33955 (UCRL-ID-115123) 3D TECATE/BREW: Thermal, 
stress, and birefringent ray-tracing codes for solid-state laser 
design. Gelinas, R.J.; Doss, S.K.; Nelson, R.G. Lawrence Liver- 
more National Lab., CA (United States). 20 Jul 1994. 7ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95000330. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the physics, code formulations, and numer- 
ics that are used in the TECATE (totally Eulerian code for 


anisotropic thermo-elasticity) and BREW (birefringent ray-tracing of 
electromagnetic waves) codes for laser design. These codes 
resolve thermal, stress, and birefringent optical effects in 3-D sta- 
tionary solid-state systems. This suite of three constituent codes is 
a package referred to as LASRPAK. 


33956 (UCRL-JC—115595) A high-power switch-mode dc 
power supply for dynamic loads. Shimer, D.W. (Lawrence Liver- 
more National Lab., CA (United States)); Lange, A.C.; Bombay, 
J.N. Lawrence Livermore National Lab., CA (United States). 23 Jun 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9410168-1: 1994 Institute 
for Electrical and Electronics Engineers (IEEE) industry applica- 
tions annual meeting, Denver, CO (United States), 2-7 Oct 1994). 
Order Number DE94016714. Source: OSTI; NTIS; GPO Dep. 

High-voltage de power supplies are often required to operate 
with highly dynamic loads, such as arcs. A switch-mode de power 
supply can offer significant advantages over conventional thyristor- 
based de power supplies under such conditions. It can quickly turn 
off the supply to extinguish the arc, and it can quickly recover after 
the arc. It has a relatively small output filter capacitance, which re- 
sults in small stored energy available to the arc. A 400-kW, 50-kV 
switch-mode de power supply for an electron-beam gun that ex- 
ploits these advantages was designed and tested. It uses four 
100-kW, current-source-type de-de converters with inputs in parallel 
and outputs in series. The dc-dc converters operate at 20 kHz in 
the voltage regulator part and 10 kHz in the inverter, transformer, 
and output rectifier part of the circuit. Insulated gate bipolar transis- 
tors (IGBTs) are used as the power switches. Special techniques 
are used to protect the power supply and load against arcs and 
hard shorts. The power supply has an efficiency of 93%, an output 
voltage ripple of 1%, and fast dynamic response. In addition, it is 
nearly one-third the size of conventional power supplies. 


33957 (UCRL-JC—116838) Unique microchannel plate pro- 
cess doubles MCPI resolution. Thomas, S.; Power, G. Lawrence 
Livermore National Lab., CA (United States). 22 Aug 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9408148-1: 21. international 
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congress on high speed photography and photonics, Taejon (Ko- 
rea, Republic of), 29 Aug - 2 sep 1994). Order Number 
DE94017507. Source: OSTI; NTIS; GPO Dep. 

Applying a dielectric layer to the output of a microchannel plate 
(MCP) has allowed the screen voltage of a sealed microchannel- 
plate intensifier tube (MCPI) to be raised to over 10 kV, producing 
a field strength of 36 kV/mm without any detectable field emission 
or breakdown of the MCP/screen gap. Tube resolution exceeded 
16 Ip/mm at 50% modulation. Breakdown is higher in a dielectric 
than in a vacuum. In a concept being patented by Gary Power, a 
few-um-thick layer of a dielectric was sputtered onto the output 
surface of an 18-mm MCP, which was incorporated into a tube un- 
der a contract for four tube starts. This process is applicable to any 
device incorporating a proximity-focused MCP and screen, 
including streak tubes and gated MCP x-ray imagers. Other im- 
provements discussed include a patented use of a collimator for 
eliminating the electrons that are elastically scattered from the 
screen. This method also provides for further improvements in 
screen gap limited resolution to any desired degree by eliminating 
electrons with high transverse energy. This occurs at the expense 
of output brightness, which can be recovered through an appropri- 
ate increase in screen voltage. 


33958 (UCRL-JC—118115) Pulsewidth-dependent damage 
measurements of dielectric materials. Stuart, B.C.; Herman, S.; 
Shore, B.W.; Perry, M.D. Lawrence Livermore National Lab., CA 
(United States). Jun 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940889-3: Topical meeting on high field interactions and short 
wavelength generation, Saint Malo (France), 22-24 Aug 1994). Or- 
der Number DE94018594. Source: OSTI; NTIS; GPO Dep. 

The application of chirped pulse amplification to short-pulse 
lasers has led to a dramatic increase in the number of high-power, 
sub-picosecond laser systems. Accordingly, knowledge of the short- 
pulse damage thresholds of optical components and the scaling of 
the damage thresholds with pulsewidth has become increasingly 
important. The development of high energy, (e.g, kilojoule class) 
short-pulse lasers is contingent on the ability to produce optical 
components capable of withstanding high fluence nanosecond and 
femtosecond pulses. In this paper, the authors report on their mea- 
surements of the front-surface damage threshold of many different 
dielectric materials including widows, multilayer mirrors, and diffrac- 
tion gratings over the pulsewidth range of 0.1 to 3,000 ps. 


33959 (UCRL-JC—118148) High average power diode 
pumped solid state lasers for CALIOPE. Comaskey, B.; Halpin, 
J.; Moran, B. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9404162- 
13: 1994 chemical analysis by laser interrogation of proliferation 
effluents (CALIOPE ITR) interim technical review, Livermore, CA 
(United States), 26-28 Apr 1994). Order Number DE94019248. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Diode pumping of solid state media offers the opportunity for 
very low maintenance, high efficiency, and compact laser systems. 
For remote sensing, such lasers may be used to pump tunable 
non-linear sources, or if tunable themselves, act directly or through 
harmonic crystals as the probe. The needs of long range remote 
sensing missions require laser performance in the several watts to 
kilowatts range. At these power performance levels, more ad- 
vanced thermal management technologies are required for the 
diode pumps. The solid state laser design must now address a va- 
riety of issues arising from the thermal loads, including fracture 
limits, induced lensing and aberrations, induced birefringence, and 
laser cavity optical component performance degradation with aver- 
age power loading. In order to highlight the design trade-offs 
involved in addressing the above issues, a variety of existing aver- 
age power laser systems are briefly described. Included are two 
systems based on Spectra Diode Laboratory's water impingement 
cooled diode packages: a two times diffraction limited, 200 watt 
average power, 200 Hz multi-rod laser/amplifier by Fibertek, and 
TRW's 100 watt, 100 Hz, phase conjugated amplifier. The authors 
also present two laser systems built at Lawrence Livermore Na- 
tional Laboratory (LLNL) based on their more aggressive diode bar 
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cooling package, which uses microchannel cooler technology capa- 
ble of 100% duty factor operation. They then present the design of 
LLNL's first generation OPO pump laser for remote sensing. This 
system is specified to run at 100 Hz, 20 nsec pulses each with 300 
mJ, less than two times diffraction limited, and with a stable single 
longitudinal mode. The performance of the first testbed version will 
be presented. The authors conclude with directions their group is 
pursuing to advance average power lasers. This includes average 


power electro-optics, low heat load lasing media, and heat capacity 
lasers. 


33960 (UCRL-JC—118203) Defect geometries and laser- 
induced damage in multilayer coatings. Tench, R.J.; Kozlowski, 
M.R.; Chow, R. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940723— 
18: Annual meeting of the Society of Photo-Optical Instrumentation 
Engineers, San Diego, CA (United States), 24-29 Jul 1994). Order 
Number DE94017695. Source: OSTI; NTIS; INIS; GPO Dep. 

A correlation between laser-induced damage and the height of a 
coating defect was found from an examination of HfO2/SiO2 mir- 
rors made by three different coating vendors. The nodular defects 
in these reactive e-beam deposited mirrors were studied using the 
combination of SEM, optical microscopy, FIB and AFM techniques. 
Each vendor had small defects in common, but characteristically 
different large defects. Also the majority of seeds that caused the 
defects were made of hafnia, not silica. The apparent mechanical 
stability of the defects within the coating plays a major role in the 


laser resistance (1064 nm and |0ns) of a high damage threshold 
coating. 
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33961 (BNL-60659) The evolution of high energy accelera- 
tors. Courant, E.D. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9407121—1: Workshop on beam instabilities in storage rings, Hefei 
(China), 25-30 Jul 1994). Order Number DE94016732. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Accelerators have been devised and built for two reasons: In the 
first place, by physicists who needed high energy particles in order 
to have a means to explore the interactions between particles that 
probe the fundamental elementary forces of nature. And con- 
versely, sometimes accelerator builders produce new machines for 
higher energy than ever before just because it can be done, and 
then challenge potential users to make new discoveries with the 
new means at hand. These two approaches or motivations have 
gone hand in hand. This lecture traces how high energy particle 
accelerators have grown from tools used for esoteric small-scale 
experiments to the gigantic projects of today. So far all the really 
high-energy machines built and planned in the world—-except the 
SLC-have been ring accelerators and storage rings using the 
strong-focusing method. But this method has not removed the en- 
ergy limit, it has only pushed it higher. It would seem unlikely that 
one can go beyond the Large Hadron Collider (LHC)—but in fact a 
workshop was held in Sicily in November 1991, concerned with the 
question of extrapolating to 100 TeV. Other acceleration and beam- 
forming methods are now being discussed—collective fields, laser 
acceleration, wake-field accelerators etc., all aimed primarily at 
making linear colliders possible and more attractive than with 
present radiofrequency methods. So far it is not entirely clear 
which of these schemes will dominate particle physics in the 
future—-maybe something that has not been thought of as yet. 


33962 (DOE/ER/40216-9) Accelerator research studies: Fi- 
nal report, June 1, 1990-November 30, 1991. Maryland Univ., 
College Park, MD (United States). [1991]. 112p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
85ER40216. Order Number DE94008505. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The program consisted of the following three tasks: TASK A, 
“Study of Transport and Longitudinal Compression of Intense, 
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High-Brightness Beams,” TASK B, “Study of Collective lon Acceler- 
ation by Intense Electron Beams and Pseudospark Produced High 
Brightness Electron Beams,” and TASK C, “Study of a Gyroklystron 
High-Power Microwave Source for Linear Colliders.” 


33963 (DOE/FTR-94005436) Travel to Europe for meetings 
on accelerator control: Foreign trip report, October 11-28, 
1993. Chapman, LJ.; Hendricks, B.S.; Lackey, S.L.; Lublinsky, 
B.S.; Lucas, P.W.; Shea, M.F. Fermi National Accelerator Lab., 
Batavia, IL (United States). Oct 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94005436. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

All travelers presented papers or otherwise participated in a sig- 
nificant way in ICALEPCS. Hendricks and Lublinsky similarly did so 
at Prague. 


33964 (INIS-mf-15011) Deutsches Elektronen-Synchrotron 
DESY. Scientific annual report 1993. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). May 1994. 320p. (In 
German). Order Number DE95707789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main event in 1993 was the commissioning start-up of 
DESY as synchrotron radiation source. The annual report covers 
activities in research (also DESY-Zeuthen), machinery, central data 
processing, development, and operation. There is much interest in 
international cooperation. (orig.) 


33965 (LA-UR-94-2842) Survey of proposed high intensity 
accelerators and their applications. Schriber, S.O. Los Alamos 
National Lab., NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940618-78: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94018294. Source: OSTI; NTIS; INIS; GPO Dep. 

Many interesting applications are being considered for high in- 
tensity accelerators. Implications of the technology developments 
that are enhancing these opportunities, or making them possible, 
will be covered in context of the applications. Applications include 
those for research (in areas such as material science, biological 
sciences, nuclear and high energy physics), accelerator-driven 
transmutation technologies, defense, and medicine. Specific exam- 
ples will be used to demonstrate the impact that technology 
development can have and how transfer of this technology to 
industry can have an impact in the consumer and commercial are- 
nas. Technology Development in rf power, controls, beam optics, rf 
structures, magnets, injectors, and beam halos will be considered. 
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33966 (ANL/ASD/CP-82443) Status of the Advanced Pho- 
ton Source (APS) linear accelerator. White, M. (and others); 
Arnold, N.; Berg, W.; Cours, A.; Fuja, R.; Grelick, A.; Ko, K.; Qian, 
Y.; Russell, T.; Sereno, N. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract W-31109-ENG-38. (CONF- 
94081 25-28: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018363. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A 2856-MHz S-band, electron-positron linear accelerator (linac) 
has been constructed at the Advanced Photon Source (APS). It is 
the source of particles and the injector for the other APS accelera- 
tors, and linac commissioning is well underway. The linac is 
operated 24 hours per day to support linac beam studies and rf 
conditioning, as well as positron accumulator ring and synchrotron 
commissioning studies. The design goal for accelerated positron 
current is 8-mA, and has been met. Maximum positron energy to 
date is 420-MeV, approaching the design goal of 450-MeV. The 
linac design and its performance are discussed. 


33967 (ANL-HEP-CP-94-39) A tau-charm-factory at Ar- 
gonne. Norem, J.; Repond, J. Argonne National Lab., IL (United 
States). 18 Jul 1994. 8p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-31109-ENG-38. (CONF- 
9406242-1: Workshop on the future of high sensitivity charm 
experiments, Batavia, IL (United States), 7-9 Jun 1994). Order 
Number DE94016913. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we explore the possibility of building a tau-charm- 
factory at the Argonne National Laboratory. A tau-charm-factory is 
an e*e~ collider with a center-of-mass energy between 3.0 GeV 
and 5.0 GeV and a luminosity of at least 1 x 10°cm-*s—'. Once 
operational, the facility will produce large samples of 7 pairs, 
charm mesons, and charmonium with either negligible or well 
understood backgrounds. This will lead to high precision measure- 
ments in the second generation quark and the third generation 
lepton sectors that cannot be done at other facilities. Basic physi- 
cal properties and processes, such as the tau neutrino mass, rare 
tau decays, charm decay constants, rare charm meson decays, 
neutral D° — meson mixing, and many more will be studied with 
unique precision. An initial design of the collider including the injec- 
tor system is described. The design shows that a luminosity of at 
least 1 x 10°%cm~-*s—' can be achieved over the entire center-of- 
mass energy range of the factory. 


33968 (ANL/PHY/CP-—82309) Early operational experience 
with uranium beams at ATLAS. Pardo, R.C. (and others); Nolen, 
J.A.; Specht, J.R. Argonne National Lab., IL (United States). [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408125-27: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018386. Source: OSTI; NTIS; INIS; GPO Dep. 

The first acceleration of a uranium beam using the new ATLAS 
Positive lon Injector(Pil) took place on July 27, 1992. Since that 
first run, ATLAS and Pll have completely achieved the design 
goals of the project and now provide high-current heavy-ion beams 
with energies beyond the Coulomb barrier for the research pro- 
gram. ATLAS routinely and reliably provides low-emittance beams 
of uranium and other very high-mass ions at energies in excess of 
6 MeV/n with available on-target beam intensities exceeding 5 par- 
ticle nA. The expectation that the beam quality for heavy beams 
would be significantly better than that of the tandem injector has 
been fully realized. The longitudinal emittance of beams from the 
Pil is typically one-third that of similar beams from the tandem 
injector. In the past year ATLAS provided uranium beams for ap- 
proximately 19% of the total research beam time, while beams with 
A>100 were used 33% of the time. The system performance and 
techniques developed which made for this successful result will be 
discussed. Improvement projects underway will be presented and 
future goals described. 


33969 


(ANL/TD/CP-—83885) CWDD accelerator at Argonne: 
Status and future opportunities. McMichael, G. (Argonne Na- 
tional Lab., IL (United States)); Carwardine, J.; Den Hartog, P.; 
Sagalovsky, L.; Yule, T.; Clarkson, |.; Papsco, R.; Pile, G. Argonne 


National Lab., IL (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9408125—19: 17. international LINAC conference, 
Tsukuba (Japan), 21-26 Aug 1994). Order Number DE94018359. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Continuous Wave Deuterium Demonstrator (CWDD) acceler- 
ator, a cryogenically-cooled (26K) linac, was designed to 
accelerate 80 mA cw of D to 7.5 MeV. CWDD was being built to 
demonstrate the launching of a beam with characteristics suitable 
for a space-based neutral particle beam (NPB). A considerable 
amount of hardware was constructed and installed in the Argonne- 
based facility, and major performance milestones were achieved 
before program funding ended in October 1993. Existing assets 
have been turned over to Argonne for continuation under other 
sponsors. These include a fully functional 200 kV cw D injector and 
high power (1 MW) cw rf amplifier, a cw RFQ that has been tuned, 
leak checked and aligned, and a partially completed ramped- 
gradient DTL. Project status and achievements are reviewed and 
proposals for future use of the equipment are discussed. 


33970 (BNL-49794) The RHIC project. Harrison, M.A. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-940618-73: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
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jul 1994). Order Number DE94017985. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In the design of the first Relativistic Heavy lon Collider, RHIC, is 
discussed. Particular attention is paid to those novel features of a 
heavy ion collider that are distinct from hadron colliders in general. 
These features are derived from the experimental requirements of 
operation with a variety of ion species over a wide energy range 
including collisions between ions of unequal energies. 


33971 (BNL—60549) Study of a spallation neutron source 
based on fast-cycling synchrotrons. Ruggiero, A.G. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940618-59: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94017992. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is the summary of the conceptual design of a SMW 
Pulsed Spallation Neutron Source (PSNS) conducted by an inter- 
departmental study group at Brookhaven National Laboratory. The 
design, with no reference to a specific site, is based on the use of a 
600 MeV Linac followed by two fast-cycling 3.6 GeV Synchrotrons. 
The goals are an average proton power of 5 MW with beam pulses 
< 3 us in duration, at the repetition rate of 10-60 beam pulses per 
second for the production of neutrons by spallation on targets. 


33972 (BNL-60766) Optimization of accelerator system 
performance at the NSLS. Krinsky, S. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940714-31: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE95000628. Source: OST; NTIS; INIS; GPO Dep. 

There is an active program of accelerator development at the 
NSLS aimed at improving reliability, stability and brightness. Work 
is primarily focused on providing improved performance for the 
NSLS user community, however, important elements of our work 
have a generic character and should be of value to other syn- 
chrotron radiation facilities. In particular, we have successfully 
operated a small gap undulator with a full vertical beam aperture of 
only 3.8 mm, with no degradation of beam lifetime. This provides 
strong support for the belief that small gap, short period devices 
will play an important role in the future. 


33973 (CONF-9309262-2) Oak Ridge 25URC tandem accel- 
erator. Alton, G.D. (and others); Dinehart, M.R.; Dowling, D.T. Oak 
Ridge National Lab., TN (United States). 1993. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 1993 symposium of North-Eastern Accelerator 
Personnel (SNEAP); Rochester, NY (United States); 22-25 Sep 
1993. Order Number DE94018960. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. TANDEM ELECTROSTATIC ACCELERA- 


TORS/operation; OPERATION; ORNL; RADIOACTIVE ION 
BEAMS 


33974 (CONF-9404150-3) Overview of new, upgraded, or 
proposed high energy physics facilities in the United States 
and Canada. Gabriel, T.A. Oak Ridge National Lab., TN (United 
States). [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Special- 
ist's meeting on shielding aspects of accelerators, targets and 
irradiation facilities; Arlington, TX (United States); 28-29 Apr 1994. 
Order Number DE94017898. Source: OST; NTIS; INIS; GPO Dep. 

This article reviews six new, proposed, or upgraded accelerator 
facilities in the United States and Canada. All of the accelerators 
that are presented here in one form or fashion challenge the valid- 
ity of the Standard Model of high energy physics which “currently 
explains” all experimentally know phenomena. These facilities in- 
clude the Continuous Electron Beam Accelerator Facility (CEBAF) 
at Newport News, Virginia, the Kaon Factory at TRIUMF in Van- 
couver, British Columbia, Canada, the Asymmetric B Factory at the 
Stanford Linear Accelerator Center (SLAC) in Palo Alto, California, 
the Relativistic Heavy lon Collider (RHIC) facility at Brookhaven 
National Laboratory in Upton, New York, the injector upgrade 
project at the Fermi National Accelerator Laboratory (FNAL) in 
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Batavia, Illinois, and the Superconducting Super Collider Labora- 
tory (SSCL) in Waxachachie, Texas. 


33975 (DOE/ER/4066S-4) Optical guiding and sideband 
suppression in the FEL and IFEL: Yearly technical progress 
report, July 1993—June 1994. Marshall, T.C. (Columbia Univ., 
New York, NY (United States). Dept of Applied Physics); Bhat- 
tacharjee, A. Columbia Univ., New York, NY (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER40669. Order Number 
DE95001213. Source: OSTI; NTIS; INIS; GPO Dep. 

Several studies have been made of optical guiding and sideband 
effects that might occur using the hardware of certain experiments 
which are scheduled to operate in late 1994 at the Accelerator Test 
Facility at Brookhaven. We find that experimental observations of 
optical guiding and sidebanding would be fruitful in connection with 
the blue-green FEL oscillator experiment. Should the data bear out 
our expectations (obtained from TDA code runs described below), 
then some confidence would be established in our tentative conclu- 
sion -based upon the code as well as analytic theory— that neither 
optical guiding nor sidebands are to be expected in connection 
with the IFEL accelerator. 


33976 (FNAL/C—94/249) Tevatron energy and luminosity 
upgrades beyond the Main Injector. Amidei, D. (Michigan Univ., 
Ann Arbor, MI (United States). Dept. of Physics); Baden, A.; Fos- 
ter, G.W.; Jackson, G.P.; Strait, J.; Kamon, T.; Lopez, J.; Mcintyre, 
P.; White, J. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940816- 
8: Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE94018991. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab Tevatron will be the world’s highest energy hadron 
collider until the LHC is commissioned, it has the world’s highest 
energy fixed target beams, and Fermilab will be the leading high 
energy physics laboratory in the US for the foreseeable future. Fol- 


lowing the demise of the SSC, a number of possible upgrades to 
the Tevatron complex, beyond construction of the Main Injector, 
are being discussed. Using existing technology, it appears possible 


to increase the luminosity of the pp Collider to at least 
10*5cm—*sec—' (Tevatron-Star) and to increase the beam energy 
to 2 TeV (DiTevatron). Fixed target beam of energy about 1.5 TeV 
could also be delivered. Leaving the existing Tevatron in the tunnel 
and constructing bypasses around the collider halls would allow 
simultaneous 800 GeV fixed target and ,/s = 4 TeV collider opera- 
tion. These upgrades would give Fermilab an exciting physics 
program which would be complementary to the LHC, and they 
would lay the groundwork for the construction of a possible post- 
LHC ultra-high energy hadron collider. 


33977 (FNAL/C—94/297) Phase scan signature matching for 
linac tuning. Owens, T.L.; Popovic, M.; Junck, K.; Kroc, T.; Me- 
crory, E. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9408125-33: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE95000836. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A relatively simple method for linac tuning has been devised, 
tested and used on the Alvarez and side coupled linacs. Tank or 
Module phase is varied over 360 degrees while the phase of sig- 
nals from strip-line beam monitor is measured. Reference phase is 
taken from the master oscillator for the linac. Theoretical curves of 
beam phase versus tank/module phase are matched to the mea- 
sured curves to determine the tank/module field amplitude and 
phase, and the input and output betas of the tanks/modules. Early 
experiments on tanks 4~—7 of the Alvarez linac have demonstrated 
the feasibility of the technique. Recently this method was used for 
commissioning of the Fermilab upgraded linac. 


33978 (INIS-mf—13969, pp. 201-204) Photon and photoneu- 
tron dose attenuation in labyrinths at linear accelerators. 
Ballay, L. (National Research Institute for Radiobiology and Radio- 
hygiene, P.O. Box 101, H-1775 Budapest (Hungary)); Barczi, J.; 
Juhasz, L.; Pellet, S. Austrian Radiation Protection Association, 
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Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Hungary has recently installed four medical linear accelerators. 
These units are capable of producing 6, 10, 15 and 23 MeV peak 
photon energies. It is well known that photons above 10 MeV are 
capable of producing neutrons in considerable quantities via pho- 
tonuclear reactions. Therapy accelerator rooms should be designed 
with suitable maze to avoid the use of massive, shielded doors. In 
this study a survey was carried out at the four new accelerator fa- 
cilities to observe the attenuation characteristics of the mazes and 
the dose equivalents at the doors. 


33979 (INIS-mf-13969, pp. 207-210) Radioisotopes produc- 
tion with electron accelerators; the radiation protection 
aspects. Lucci, F. (ENEA AMB-BIO-RAFRA, CE Frascati (Italy)); 
Sandri, S.; Picardi, L. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A system for the experimental production of radioisotopes with a 
‘racetrack microtron’ electron accelerator has been proposed at the 
ENEA Frascati laboratories. The production of the '@91 and 'F ra- 
dioisotopes will be studied. In a later stage the system could be 
expanded with the production of other radioisotopes, the experi- 
mental preparation of radio pharmaceutical products and the 
organisation of their delivery. This work presents, from the radia- 
tion protection point of view, the layout of the plant, the 
radioisotopes production facility structures and the production pro- 
cedures; security and safety aspects are exposed and discussed 
with more detail. 


33980 (KCP-613-5492) Jupiter trigger laser. Brown, D. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. ©Aug 1994. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-9409205-—1: Optical Society Association of Greater St. 
Louis meeting, St. Louis, MO (United States), 15 Sep 1994). Order 
Number DE94018588. Source: OSTI; NTIS; GPO Dep. 

This paper introduces a new design for high energy pulsed ultra- 
violet laser sources. The output of a 1061 nm, 600 mu, 
Nd:Cr:GSGG solid-state laser source was frequency doubled with 
a potassium titanyl phosphate (KTP) crystal to generate 327 md, 
530.5 nm pulses. The 530.5 nm output was then frequency dou- 
bled with a deuterated potassium dihydrogen phosphate (KD*P) 
crystal to generate 105 mJ, 13 nsec, 265 nm ultraviolet pulses. 
The overall conversion efficiency was calculated from the energy 
after an attenuator from the laser (550 mJ) to be 19%. 


33981 (KEK-PROC-93-10, pp. 247-249) Advances in medi- 
cal and industrial linear accelerator technology. Tanabe, Eiji 
(AET Japan Inc., Kawasaki, Kanagawa (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187—: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

Electron linear accelerator has been widely used in medical and 
industrial applications. This paper reviews the status of commercial 
electron linear accelerators and their advances in technologies, in- 
cluding some new medical and industrial applications. (author). 


33982 (KEK-PROC—93-10, pp. 280-284) High power test on 
the accelerator guide for the high power CW electron linac. 
Oshita, Hironori (Power Reactor and Nuclear Fuel Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center); Toyama, 
Shin-ichi; Nomura, Masahiro. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 





(CONF-9307187—: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

The accelerator guide under development forms a resonannt ring 
with a recirculating wave guide system. A prototype accelerator 
guide was manufactured and the high power test was performed 
by inputting microwave from the klystron. This test includes impor- 
tant RF characteristics and the results shows good agreement with 
calculations. (author). 


33983 (LA-UR-—94-2687) Design of a current-independent 
matching section for APDF. Garnett, R.W. (Los Alamos National 
Lab., NM (United States)); Smith, P. Los Alamos National Lab., 
NM (United States). [1994]. 4p. Sponsored by Department of De- 
fense, Washington, DC (United States);Defense Nuclear Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125—11: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018074. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the design of a current-independent matching sec- 
tion which could be used to match a 100-MeV, CW beam from a 
7-MeV, 350-Mhz RFQ into a 350-Mhz DTL for the proposed Accel- 
erator Performance Demonstration Facility (APDF). This facility is 
being proposed to demonstrate the performance of a high-current, 
CW front-end (up to 40-MeV and including a funnel) which would 
be applicable for the accelerator production of tritium, accelerator 
transmutation of waste, and accelerator-based conversion of de- 
fense waste programs. A detailed description of the APDF is given 
in another paper presented at this conference. 


33984 (LA-UR-94-2753) A new approach to modeling 


linear accelerator systems. Gillespie, G.H. (G. H. Gillespie Asso- 
ciates Inc., Del Mar, CA (United States)); Hill, B.W.; Jameson, R.A. 
Los Alamos National Lab., NM (United States). 22 Jul 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract W-7405-ENG-36. (CONF-9407103—17: International con- 
ference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94018099. Source: OSTI; NTIS; INIS; GPO Dep. 

A novel computer code is being developed to generate system 
level designs of radiofrequency ion accelerators with specific appli- 
cations to machines of interest to Accelerator Driven Transmutation 
Technologies (ADTT). The goal of the Accelerator System Model 
(ASM) code is to create a modeling and analysis tool that is easy 
to use, automates many of the initial design calculations, supports 
trade studies used in accessing alternate designs and yet is flexi- 
ble enough to incorporate new technology concepts as they 
emerge. Hardware engineering parameters and beam dynamics 
are to be modeled at comparable levels of fidelity. Existing scaling 
models of accelerator subsystems were used to produce a proto- 
type of ASM (version 1.0) working within the Shell for Particle 
Accelerator Related Code (SPARC) graphical user interface. A 
small user group has been testing and evaluating the prototype for 
about a year. Several enhancements and improvements are now 
being developed. The current version of ASM is described and ex- 
amples of the modeling and analysis capabilities are illustrated. 
The results of an example study, for an accelerator concept typical 
of ADTT applications, is presented and sample displays from the 
computer interface are shown. 


33985 (LA-UR-94-2786) LAMPF reliability history and pro- 
gram. van Dyck, O. Los Alamos National Lab., NM (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9407103-22: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94018276. Source: OSTI; NTIS; INIS; GPO Dep. 
Many years of service of the 800-MeV LAMPF H*/H- linac 
offers the opportunity to evaluate the long-term reliability character- 
istics of a high-power machine, which with up to 800-kW beam 
power available is as close to an ADTT machine as exists in the 
world today. Records from the last 15 years of operation were 
analyzed for trends and areas of deteriorating reliability or dispro- 
portionate downtime and used to support engineering judgment on 
facility refurbishment to regain beam availability. This round of 
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analysis has helped define a further level of detail and automation 
to be implemented in availability recording. Interesting features 
which emerge from the history include a clear measurement of the 
lower availability in the first operating cycle following extended 
maintenance periods, and a consistent picture of the highest avail- 
ability to be expected in extended operating periods with the facility 
as used and maintained. The results provide a starting point for in- 
formed discussion of reliability goals. 


33986 (LA-UR-—94-2799) Installation of a cw radiofrequency 
quadrupole accelerator at Los Alamos National Laboratory. 
Schneider, J.D. (and others); Bolme, J.; Brown, V. Los Alamos 
National Lab., NM (United States). [1994]. 4p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408125-14: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018270. Source: OSTI; NTIS; INIS; GPO Dep. 
Chalk River Laboratories (CRL) has had a long history of cw 
proton beam development for production of intense neutron 
sources and fissile fuel breeders. In 1986 CRL and Los Alamos 
National Laboratory (LANL) entered into a collaborative effort to es- 
tablish a base technologies program for the development of a cw 
radiofrequency quadrupole (RFQ). The initial cw RFQ design had 
50-keV proton injection energy with 600-keV output energy. The 
75-mA design current at 600-keV beam energy was obtained in 
1990. Subsequently, the RFQ output energy was increased to 
1250 keV by replacing the RFQ vanes, still maintaining the 75-m A 
design current. A new 250-kW cw klystrode rf power source at 
267-MHz was installed at CRL. By April of 1993, 55-mA proton 
beams had been accelerated to 1250 keV. Concurrent develop- 
ments were taking place on proton source development and on 
50-keV low-energy beam transport (LEBT) systems. Development 
of a dc, high-proton fraction (> 70%) microwave ion source led to 
utilization of a single-solenoid RFQ direct injection scheme. It was 
decided to continue this cw RFQ demonstration project at Los 
Alamos when the CRL project was terminated in April 1993. The 
LANL goals are to find the current limit of the 1250-keV RFQ, 
better understand the beam transport properties through the single- 
solenoid focusing LEBT, continue the application of the cw 
klystrode tube technology to accelerators, and develop a 
two-solenoid LEBT which could be the front end of an Accelerator- 
Driven Transmutation Technologies (ADTT) linear accelerator. 


33987 (LA-UR-94-2804) A new tool for accelerator system 
modeling and analysis. Gillespie, G.H. (G.H. Gillespie Associates, 
Inc., Del Mar, CA (United States)); Hill, B.W.; Jameson, R.A. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9408125~—22: 17. international LINAC 
conference, Tsukuba (Japan), 21-26 Aug 1994). Order Number 
DE94018292. Source: OSTI; NTIS; INIS; GPO Dep. 

A novel computer code is being developed to generate system 
level designs of radiofrequency ion accelerators. The goal of the 
Accelerator System Model (ASM) code is to create a modeling and 
analysis tool that is easy to use, automates many of the initial 
design calculations, supports trade studies used in assessing alter- 
nate designs and yet is flexible enough to incorporate new 
technology concepts as they emerge. Hardware engineering pa- 
rameters and beam dynamics are modeled at comparable levels of 
fidelity. Existing scaling models of accelerator subsystems were 
sued to produce a prototype of ASM (version 1.0) working within 
the Shell for Particle Accelerator Related Codes (SPARC) graphical 
user interface. A small user group has been testing and evaluating 
the prototype for about a year. Several enhancements and im- 
provements are now being developed. The current version (1.1) of 
ASM is briefly described and an example of the modeling and 
analysis capabilities is illustrated. 


33988 (LA-UR-94-3021) Numerical simulation studies of 
the design and performance of the AFEL for high average 
power operation. Goldstein, J.C.; Takeda, H.; Nguyen, D.C. Los 
Alamos National Lab., NM (United States). [1994]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9408146-8: 16. international free electron 
laser conference, Stanford, CA (United States), 21-26 Aug 1994). 
Order Number DE95000852. Source: OSTI; NTIS; INIS; GPO Dep. 
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AFEL (Advanced Free-Electron Laser) at Los Alamos is a 
compact free-electron laser oscillator which utilizes a very high- 
brightness electron beam generated by a high gradient linac whose 
source of electrons is a photocathode injector. This device has 
been operating, with 15-17 MeV electrons, at optical wavelengths 
in the 4.5-6.0 um range, since April of 1993 with a one-centimeter- 
period, permanent-magnet wiggler which is 24 periods long. The 
linac produces about 12 us macropulses at a normal repetition rate 
of one Hz, while the micropulse repetition rate within a macropulse 
is 108.33 Mhz which is consistent with the optical cavity length of 
about 138.5 cm. A program is now underway to upgrade the 
subsystems of this laser in order to allow it to produce long-time- 
average optical output powers in the range of 0.1 to 1.0 kW. In this 
communication, we briefly indicate the details of the equipment up- 
grades, describe a new high-extraction-efficiency wiggler, and 
present the results of numerical simulation studies of the design. 


33989 (LBL-34973) Characterization of the 50 MeV ALS 
linac beam with optical transition radiation. de Loos, M.J.; van 
der Geer, S.B.; Leemans, W.P. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
940618~-77: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94018208. Source: OSTI; NTIS; INIS; GPO Dep. 

First experimental results of the optical transition radiation diag- 
nostic at the Beam Test Facility (BTF) are presented. The BTF 
uses the 50 MeV Advanced Light Source (ALS) injector. Using 
sensitive CCD cameras single shot energies, spot sizes and diver- 
gences can be measured for the InC/bunch electron beam. The 
emittance was determined by analyzing optical transition radiation 
data for various currents of a quadrupole lens. 


33990 (LBL-35967) Progress in advanced accelerator con- 
cepts. Sessier, A.M. Lawrence Berkeley Lab., CA (United States). 
Aug 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9408125-10: 17. 
international LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE94018178. Source: OSTI; NTIS; INIS; GPO Dep. 

A review is given of recent progress in this field, drawing heavily 
upon material presented at the Workshop on Advanced Accelerator 
Concepts, The Abbey, June 12-18, 1994. Attention is addressed to 
(1) plasma based concepts, (2) photo-cathodes, (3) radio fre- 
quency sources and Two-Beam Accelerators, (4) near and far-field 
schemes (including collective accelerators), (5) beam handling and 
conditioning, and (6) exotic collider concepts (such as photon col- 
liders and muon colliders). 


33991 (SAND-94-2352C) Recent advances in the develop- 
ment of high average power induction accelerators for 
industrial and environmental applications. Neau, E.L. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940908-1: 9. international 
meeting on radiation processing: dedicated to the dissemination 
and advancement of the technology of industrial radiation process- 
ing, Istanbul (Turkey), 11-16 Sep 1994). Order Number 
DE94018734. Source: OSTI; NTIS; INIS; GPO Dep. 

Short-pulse accelerator technology developed during the early 
1960's through the late 1980's is being extended to high average 
power systems capable of use in industrial and environmental ap- 
plications. Processes requiring high dose levels and/or high volume 
throughput will require systems with beam power levels from 
several hundreds of kilowatts to megawatts. Beam accelerating po- 
tentials can range from less than 1 MeV to as much as 10 MeV 
depending on the type of beam, depth of penetration required, and 
the density of the product being treated. This paper addresses the 
present status of a family of high average power systems, with out- 
put beam power levels up to 200 kW, now in operation that use 
saturable core switches to achieve output pulse widths of 50 to 80 
nanoseconds. Inductive adders and field emission cathodes are 
used to generate beams of electrons or x-rays at up to 2.5 MeV 
over areas of 1000 cm*. Similar high average power technology is 
being used at < 1 MeV to drive repetitive ion beam sources for 
treatment of material surfaces over 100’s of cm?. 
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Refer also to citation(s) 33989, 34016, 34040, 34096, 34103, 
34104, 34105, 34391 


33992 (ANL/ASD/CP-84183) Beam instability studies at the 
APS. Teng, L.C. Argonne National Lab., IL (United States). [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9407121-3: Workshop on 
beam instabilities in storage rings, Hefei (China), 25-30 Jul 1994). 
Order Number DE95001448. Source: OSTI; NTIS; INIS; GPO Dep. 

The Argonne Advanced Photon Source, APS (Fig. 1), is a 7-GeV 
positron storage ring with a circumference of 1104 m. It has a 
“third generation, DBA or Chasman-Green” lattice composed of 40 
sectors each having a ~6 m long zero-dispersion straight-section 
for accommodating insertion devices. Neighboring straight-sections 
are connected by a 360°/40 = 9° double-bend-achromatic bending 
section designed to produce the smallest emittance attainable with 
reasonable component parameter values and dynamic apertures. 
Thus, it is a very strongly focusing lattice with v, = 35.22 and vy = 
14.30. The beam chamber of the storage ring including all rf, vac- 
uum and photon beam components is designed to ensure that a 
beam current > 100 mA can be stably stored. We expect that the 
maximum stable beam current could be as high as 300 mA. This 
paper will give some details of the studies and computations to 
ensure the stability of such a beam. The discussions will be orga- 
nized in the following three parts: Coupled-bunch instability caused 
by the higher-order modes (HOMs) of the rf cavities; Single-bunch 
instability due to the resistive wall impedance; and Single-bunch in- 
stability due to broadband impedances arising from beam chamber 
irregularities. 


33993 (ANL/MSD/CP-—82679) The ANL X6B beamline at 
NSLS: A versatile facility. Huang, K.G. (Argonne National Lab.., 
IL (United States)); Ramanathan, M.; Montano, P.A. Argonne Na- 
tional Lab., IL (United States); Brookhaven National Lab., Upton, 
NY (United States). Jul 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38 ; 
AC02-76CH00016. (CONF-940714-21: International meeting on 
synchrotron radiation instrumentation, Stony Brook, NY (United 
States), 18-22 Jul 1994). Order Number DE94018379. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have described the x-ray optics and beamline performance 
of the ANL X6B beam line at the NSLS. Considerable flexibility has 
been built into the beam line to accommodate a wide range of x- 
ray diffraction, scattering, and spectroscopy experiments with 
various requirements. We presented selected examples of experi- 
mental results and showed that with the high intensity, high energy 
resolution, high-q resolution, and energy tunability, the X6B beam 
line has become a versatile facility. 


33994 (ANL/TD/CP-—84288) Modeling the dynamics of 
charged-particle beams using a Fokker-Planck approach. Bohn, 
C.L.; Delayen, J.R. Argonne National Lab., IL (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9408125-37: 17. interna- 
tional LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE95001458. Source: OSTI; NTIS; INIS; GPO Dep. 
At the previous Linac Conference, we introduced a semianalytic 
Fokker-Planck formalism for calculating the evolution of intense, 
nonrelativistic, mismatched beams propagating through focusing 
channels. We have since elaborated on its physical basis and 
greatly expanded its applicability. In this paper, we implement the 
model to study the dynamics of a circularly symmetric beam propa- 
gating through a linear focusing channel. An example is discussed 
for an ion beam and accelerator parameters which are representa- 
tive of high-current spallation neutron sources in which 
space-charge forces are important. The example illustrates the dy- 
namics of emittance growth and halo formation in the beam. 


33995 


(BNL-60743) Crystalline beams: The vertical zigzag. 
Haffmans, A.F.; Maletic, D.; Ruggiero, A.G. Brookhaven National 
Lab., Upton, NY (United States). 4 May 1994. 22p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE94017986. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This note is the continuation of our comprehensive investigation 
of Crystalline Beams. After having determined the equations of 
motion and the conditions for the formation of the simplest configu- 
ration, i.e. the string, we study the possibility of storing an intense 
beam of charged particles in a storage ring where they form a ver- 
tical zigzag. We define the equilibrium configuration, and examine 
the confinement conditions. Subsequently, we derive the transfer 
matrix for motion through various elements of the storage ring. Fi- 
nally we investigate the stability conditions for such a beam. 


33996 (CNIC—00797) Emittance growth caused by nonuni- 
form charge distribution of bunched beam in linac. Chen 
Yinbao (Academia Sinica, Beijing, BJ (China). Inst. of Atomic En- 
ergy); Zhang Zhenhai. China Nuclear Information Centre, Beijing, 
BJ (China). Sep 1993. 8p. (IAE-0127.). Order Number 
DE95602121. Source: OSTI; NTIS (US Sales Only); INIS. 

The nonlinear space charge effect of bunched beam in linac is 
one of the important reasons that induces the emittance growth be- 
cause of the conversion of the field energy to kinetic energy. The 
authors have worked out the internal field energies associated with 
some nonuniform space change distributions of a bunched beam, 
such as Gaussian distribution, waterbag distribution and parabolic 
distribution. And the emittance growths caused by these nonunifor- 
mities are obtained. 


33997 (FNAL/C—94/250) Beam position correction in the 
Fermilab linac. Junck, K.L.; McCrory, E. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Aug 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9408125—29: 17. international LINAC 
conference, Tsukuba (Japan), 21-26 Aug 1994). Order Number 
DE94018984. Source: OSTI; NTIS; INIS; GPO Dep. 

Orbit correction has long been an essential feature of circular ac- 
celerators, storage rings, multipass linacs, and linear colliders. In a 
drift tube linear accelerator (DTL) such as the H- Linac at Fermilab, 
beam position monitors (BPMs) and dipole corrector magnets can 
only be located in between accelerating tanks. Within a tank many 
drift tubes (from 20 to 60) each house a quadrupole magnet to pro- 
vide strong transverse focusing of the beam. With good alignment 
of the drift tubes and quadrupoles and a sufficiently large diameter 
for the drift tubes, beam position is not typically a major concern. 
In the Fermilab DTL, 95% of the beam occupies only 35% of the 
available physical aperture (4.4 cm). The recent upgrade of the 
Fermilab Linac from a final energy of 200 MeV to 400 MeV has 
been achieved by replacing four 201.25 MHz drift tube linac tanks 
with seven 805 MHz side-coupled cavity modules (the high energy 
portion of the linac or HEL). In order to achieve this increase in 
energy within the existing enclosure, an accelerating gradient is re- 
quired that is a factor of 3 larger than that found in the DTL. This 
in turn required that the physical aperture through which the beam 
must pass be significantly reduced. In addition, the lattice of the 
side-coupled structure provides significantly less transverse focus- 
ing than the DTL. Therefore in the early portion of the HEL the 
beam occupies over 95% of the available physical aperture (3.0 
cm). In order to prevent beam loss and the creation of excess radi- 
ation, the ability to correct beam position throughout the HEL is of 
importance. An orbit smoothing algorithm commonly used in the 
correction of closed orbits of circular machines has been imple- 
mented to achieve a global least-squares minimization of beam 
position errors. In order to accommodate several features of this 
accelerator a refinement in the algorithm has been made to in- 
crease its robustness and utilize correctors of varying strengths. 


33998 (LA-UR-94-2752) Method for obtaining proper injec 
tion steering into the LAMPF DTL. Rybarcyk, L.J. Los Alamos 
National Lab., NM (United States). [1994]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408125-9: 17. international LINAC conference, 
Tsukuba (Japan), 21-26 Aug 1994). Order Number DE94018100. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A portion of the LAMPF tune-up procedure involves properly 
steering beam from the 750 keV, low energy beam transport 
(LEBT) into Tank 1 of the 201.25 MHz drift tube linac (DTL). The 
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previous method relied on a lengthy and somewhat arbitrary 
search over input beam trajectory parameters to obtain the desired 
result. A new algorithm is presented which produces a well cen- 
tered beam in Tank 1 while significantly reducing the amount of 
time spent on this process. 


33999 (LA-UR-94-2903) Recent results in analysis and 
simulation of beam halo. Ryne, R.D.; Wangler, T.P. Los Alamos 
National Lab., NM (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9407103—26: International conference on 
accelerator-driven transmutation technologies and applications, Las 
Vegas, NV (United States), 25-28 Jul 1994). Order Number 
DE94018313. Source: OSTI; NTIS; INIS; GPO Dep. 

Understanding and predicting beam halo is a major issue for ac- 
celerator driven transmutation technologies. If strict beam loss 
requirements are not met, the resulting radioactivation can reduce 
the availability of the accelerator facility and may lead to the ne- 
cessity for time-consuming remote maintenance. Recently there 
has been much activity related to the core-halo model of halo evo- 
lution. In this paper the authors will discuss the core-halo model in 
the context of constant focusing channels and periodic focusing 
channels. They will present numerical results based on this model 
and they will show comparisons with results from large scale parti- 
cle simulations run on a massively parallel computer. They will also 
present results from direct Viasov simulations. 


34000 (LA-UR-94-2904) High performance computing for 
beam physics applications. Ryne, R.D.; Habib, S. Los Alamos 
National Lab., NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9407126—-2: 2. DOE-Energy Research Power 
users symposium, Rockville, MD (United States), 12 Jul 1994). Or- 
der Number DE94018312. Source: OSTI; NTIS; INIS; GPO Dep. 

Several countries are now involved in efforts aimed at utilizing 
accelerator-driven technologies to solve problems of national and 
international importance. These technologies have both economic 
and environmental implications. The technologies include waste 
transmutation, plutonium conversion, neutron production for materi- 
als science and biological science research, neutron production for 
fusion materials testing, fission energy production systems, and tri- 
tium production. All of these projects require a high-intensity linear 
accelerator that operates with extremely low beam loss. This 
presents a formidable computational challenge: One must design 
and optimize over a kilometer of complex accelerating structures 
while taking into account beam loss to an accuracy of 10 parts per 
billion per meter. Such modeling is essential if one is to have confi- 
dence that the accelerator will meet its beam loss requirement, 
which ultimately affects system reliability, safety and cost. At Los 
Alamos, the authors are developing a capability to model ultra-low 
loss accelerators using the CM-5 at the Advanced Computing Lab- 
oratory. They are developing PIC, Viasov/Poisson, and Langevir/ 
Fokker-Planck codes for this purpose. With slight modification, they 
have also applied their codes to modeling mesoscopic systems 
and astrophysical systems. In this paper, they will first describe 
HPC activities in the accelerator community. Then they will discuss 
the tools they have developed to model classical and quantum 
evolution equations. Lastly they will describe how these tools have 
been used to study beam halo in high current, mismatched 
charged particle beams. 


34001 (LBL-35703) Studies of transverse coherent bunch 
instabilities for the Advanced Light Source (ALS). Meddahi, M.; 
Bengtsson, J. Lawrence Berkeley Lab., CA (United States). 31 
May 1994. 47p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CBP-017). Order Num- 
ber DE94018536. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the transverse coherent bunch instabilities for 
the Advanced Light Source (ALS). We have in particular applied a 
Hamiltonian formalism to obtain the linearized averaged equations 
of motion (i.e. the one turn map) for the resistive wall effect to ob- 
tain the corresponding localized kick when the beta function is 
varying along the lattice. We have also included a 2-dimensional 
model for the transverse higher order cavity modes. In addition, we 
have used power series maps to represent the lattice which en- 
abled us to include non-linear effects. These models have been 
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implemented in a computer code and numerical simulations have 
been carried out for ALS. The model was successfully verified 
against analytical calculations in cases where they overlap. The 
non-linear effects from the lattice proved to be important, since 
they led to a qualitative change of the dynamics for the stored 
beam. We also studied the injection process in some detail and 
found that the non-linear effects also fundamentally change the in- 
jection dynamics. 


34002 (LBL-35899) Three-dimensional laser cooling. 
Okamoto, Hiromi (Lawrence Berkeley Lab., CA (United States)); 
Sessler, A.M.; Moehl, D. Lawrence Berkeley Lab., CA (United 
States). Jun 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-940618-— 
67: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94017963. 
Source: OSTI; NTIS; INIS; GPO Dep. 

To realize effective transverse laser cooling simultaneously with 
longitudinal laser cooling, two possibilities are theoretically studied. 
The schemes are both based on forced synchro-betatron coupling, 
which transfer the extremely effective longitudinal laser cooling 
action to transverse directions. The coupling is provided by an rf- 
cavity with a transverse variation of the longitudinal electric field 
(e.g. TM219 mode) or by a normal rf-cavity located at a position of 
finite dispersion. It is shown that, when a working point is close to 
the difference resonance, cooling in all three degrees of freedom is 
simultaneously obtained. 


4303 Auxiliaries and Components 


Refer also to citation(s) 33978, 33998, 34094, 34095, 34099, 
34115, 34116, 34117, 34961, 34963 


34003 (ANL/ASD/CP-82048) A_ current-controlled PWM 
bipolar power supply for a magnet load. Kang, Y.G.; McGhee, 
D.G. Argonne National Lab., IL (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9410168-2: 1994 Institute for Electrical 
and Electronics Engineers (IEEE) industry applications annual 
meeting, Denver, CO (United States), 2-7 Oct 1994). Order Num- 
ber DE95001118. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source, at Argonne National Laboratory 
will produce the world’s brightest x-ray beams when it is complete. 
A number of correction magnets are used to maintain proper beam 
position. Basically, two different types of bipolar power supplies are 
used for all the correction magnets: one requires de correction 
only, and the other requires de and ac correction. Normally linear- 
mode power amplifiers would be used for the bipolar power 
supplies. However, linear-mode power amplifiers dissipate a sub- 
stantial amount of power as heat, resulting in poor efficiency for 
their large size. In addition, most commercial bipolar power sup- 
plies are linear-mode and available for lower power levels. 
Therefore, for higher power levels it was necessary to design a 
bipolar power supply that uses switch-mode power conversion. 
This paper describes a control technique for a pulse-width- 
modulated bipolar power supply, which can deliver a controlled 
current, de plus ac to a correction magnet. A design example of a 
150A bipolar power supply is presented. 


34004 (ANL/ASD/CP-84030) Superconducting Nb acceler- 
ating structure for a 50-MeV mm-wave linac. Grudzien, D.M.; 
Kang, Y.; Kustom, R.L.; Matthews, P.; Nassiri, A. Argonne National 
Lab., IL (United States). [1994]. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940618-70: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94018374. Source: OSTI; NTIS; INIS; GPO Dep. 

A planar doubled-sided muffin-tin structure is being studied as a 
possible candidate for a 120-GHz accelerator structure fabricated 
using the deep etched x-ray lithography and micromachining tech- 
nique (LIGA). Thermal analysis has shown that a superconducting 
cavity using a thin Nb film on a copper structure will lower the 
power dissipation by several orders of magnitude. In this paper the 
various relevant parameters of the proposed superconducting cav- 
ity, such as the surface impedance, the shunt impedance, the 
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unloaded quality factor, and the unloaded peak power, at very high 
frequencies, are discussed. 


34005 (ANL/ASD/CP-—84092) Microcavity structures. Kus- 
tom, R.L. (Argonne National Lab., IL (United States)); Grudzien, D.; 
Feinerman, A.D. Argonne National Lab., IL (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408125-35: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE95001096. Source: OSTI; NTIS; INIS; GPO Dep. 

The feasibility of building mm-wave cavities using deep x-ray 
lithography techniques is being investigated. These cavities could 
be considered for linac accelerating structures, undulators, free 
electron lasers, or mm-wave amplifiers. The construction process 
includes making precision x-ray masks, x-ray exposure of poly- 
methyl-methacrylate (PMMA), removal of PMMA, and electroplating 
a metal. Highly precise two-dimensional features can be machined 
onto wafers by this technique. The challenge is to fabricate the 
wafers onto three-dimensional rf structures. Rectangular cavity ge- 
ometry is best suited to this fabrication technique. Status of wafer 
manufacture, fabrication and alignment techniques using capillaries 
bonded in precision grooves, 27/3 120-GHz linac structures, heat 
extraction analysis, and beam dynamics in a 5-meter-long 50-MeV 
linac will be discussed. Measurements made on 10X larger scale 
models that were built with conventional techniques will also be 
discussed. 


34006 (ANL/ASD/CP-84168) Positron accumulator ring 
(PAR) rf system design and test. Stepp, J.D.; Bridges, J.F. Ar- 
gonne National Lab., IL (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940618-80: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94019258. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the rf system of the positron accumulator ring 
(PAR) of the 7-GeV Advanced Photon Source. Two rf systems are 
described: a fundamental frequency system at 9.8 MHz, and a 
twelfth harmonic system at 117.3 MHz. A block diagram of an ac- 
celerating unit is shown and descriptions of various amplifier 
subsystems are given (including amplifier design, power coupling, 
VSWR protection, and cavity tuning control). We describe beam 
accumulation of 24 macropulses from the linac and the 9.8-MHz 
system used to both accumulate and bunch the beam during the 
400-mS injection time. Further bunching of the beam is done dur- 
ing the 100-mS bunching time by the twelfth harmonic system, so 
that the bunch fits in the 352-MHz bucket in the booster (injector 
synchrotron). Both tuning angle and cavity voltage of the twelfth 
harmonic system are preset with a feedforward system using a 
signal from the beam current monitor. Control signals which syn- 
chronize PAR with the linac and booster are described. Operating 
experience during the PAR commissioning will also be discussed. 


34007 (ANLU/MSD/CP-82827) Diffraction applications using 
the energy dispersive beamline, X6A, at NSLS. Lee, P.L. (Ar- 
gonne National Lab., IL (United States). Materials Science Div.); 
Beno, M.A.; Knapp, G.S.; Jennings, G.; Ogata, C.M. Argonne Na- 
tional Lab., IL (United States). Materials Science Div. Aug 1994. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940714-30: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94019287. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The energy dispersive beamline X6A, at the National Syn- 
chrotron Light Source (NSLS) employs a curved crystal 
monochromator (polychromator) which focuses a range (~1 keV) 
of x-ray energies into a narrow (100-120 yum) line image. Although 
this beamline was constructed primarily for time dependent EXAFS 
experiments, the authors have begun to explore the use of this in- 
strument for energy dispersive diffraction experiments with different 
types of sample including macromolecular crystals. The tunability 
(E = 6.5 keV to 21 keV) and flexibility (AE = 100—-1,000 eV) of the 
instrument makes the beamline ideal as a test bed for the applica- 
tion of polychromatic single crystal diffraction techniques to 
different chemical or biological materials. 





34008 (ANL/MSD/CP-82834) Application of new 
synchrotron powder diffraction techniques to anomalous scat- 
tering from glasses. Beno, M.A.; Knapp, G.S.; Armand, P.; Price, 
D.L.; Saboungi, M.L. Argonne National Lab., IL (United States). 
Materials Science Div. Aug 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940714—28: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94019285. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors have applied two synchrotron powder diffraction 
techniques to the measurement of high quality anomalous scatter- 
ing diffraction data for amorphous materials. One of these 
methods, which uses a curved perfect crystal analyzer to simulta- 
neously diffract multiple powder lines into a position sensitive 
detector has been shown to possess high resolution, low back- 
ground and very high counting rates. This data measurement 
technique provides excellent energy resolution while minimizing 
systematic errors resulting from detector non-linearity. Anomalous 
scattering data for a cesium germanate glass collected using this 
technique will be presented. The second powder diffraction tech- 
nique uses a flat analyzer crystal to deflect multiple diffraction lines 
out of the equatorial plane. Calculations show that this method 
possesses sufficient energy resolution for anomalous scattering 
experiments when a perfect crystal analyzer is used and is experi- 
mentally much simpler. Future studies will make use of a rapid 
sample changer allowing the scattering from the sample and a 
standard material (a material not containing the anomalous 
scatterer) to be measured alternately at each angle, reducing sys- 
tematic errors due to beam instability or sample misalignment. 


34009 (ANL/PHY/CP-82401) Superconducting heavy ion 
linacs. Nolen, J.A. Argonne National Lab., IL (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9408125-32: 17. interna- 
tional LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE94019257. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews the present status of superconducting linear 
accelerators for heavy ions with emphasis on the newest facilities 
and developments which are in progress at various laboratories 
around the world. There are currently five routinely operating facili- 
ties, two new ones being commissioned, and four new ones under 
construction. Recent developments, R&D projects, and new con- 
cepts related to the technology and applications of superconducting 
ion linacs are discussed. 


34010 (ANL/PHY/CP-82409) Niobium coaxial quarter-wave 
cavities. Shepard, K.W. (Argonne National Lab., IL (United 
States)); Roy, A.; Potukuchi, P.N. Argonne National Lab., IL 
(United States). [1994]. 3p. Sponsored by Government of India, 
New Delhi (india). DOE Contract W-31109-ENG-38. (CONF- 
9408125-31: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94019252. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper reports the development status of a superconducting 
niobium coaxial quarter-wave line accelerating structure to be used 
in a heavy-ion booster linac following the 16UD pelietron electro- 
static accelerator at the Nuclear Science Center, New Delhi. The 
97 MHz, single drift-tube niobium structure is housed in an integral 
stainless-steel jacket, to permit a common beam-line and cryogenic 
vacuum in the linac, but using only niobium (rather than niobium- 
copper composite material) in the outer rf cavity wall. The cavity is 
tunable over a range of several hundred KHz by deforming a sec- 
tion of the cavity wall by as much as 2 mm. The tuning section is a 
niobium “bellows” assembly pneumatically extended with helium 
gas up to one atmosphere in pressure. The coaxial-line cavity is 
designed to permit strongly-coupling cavities in pairs, thus reducing 
the number of independently-phased elements required for a 
heavy-ion linac. Results of initial cold tests are discussed. 


34011 (ANL/PHY/CP-82410) Construction of a supercon- 
ducting RFQ structure. Shepard, K.W. (Argonne National Lab., IL 
(United States)); Givens, J.; Potter, J.M. Argonne National Lab., IL 
(United States); AccSys Technology, Inc., Pleasanton, CA (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 ; FGO03- 
91ER81098. (CONF-9408125-30: 17. international LINAC 
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conference, Tsukuba (Japan), 21-26 Aug 1994). Order Number 
DE94019251. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports the development status of a niobium super- 
conducting RFQ operating at 194 Mhz. The structure is of the rod 
and post type, novel in that each of four rods is supported by two 
posts oriented radially with respect to the beam axis. Although the 
geometry has four-fold rotation symmetry, the dipole-quadrupole 
mode splitting is large, giving good mechanical tolerances. The 
length of the structure is 52 cm, and the vanes are modulated to 
enable tests with an ion beam. The construction of a prototype nio- 
bium resonator is described. 


34012 (ANL/XFD/CP—82879) Phase errors and predicted 
spectral performance of a prototype undulator. Dejus, R.J.; 
Vassrman, |.; Moog, E.R.; Giuskin, E. Argonne National Lab., IL 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940714-12: _ International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94016905. Source: OSTI; NTIS; INIS; GPO Dep. 
A prototype undulator has been used to study different magnetic 
end-configurations and shimming techniques for straightening the 
beam trajectory. Field distributions obtained by Hall probe mea- 
surements were analyzed in terms of trajectory, phase errors, and 
on-axis brightness for the purpose of correlating predicted spectral 
intensity with the calculated phase errors. Two device configura- 
tions were analyzed. One configuration had a full-strength first 
magnet at each end and the next-to-last pole was recessed to 
make the trajectory through the middle of the undulator parallel to 
the undulator axis. For the second configuration, the first perma- 
nent magnet at each end was replaced by a half-strength magnet 
to reduce the trajectory displacement and the next-to-last pole was 
adjusted appropriately, and shims were added to straighten the 
trajectory. Random magnetic field errors can cause trajectory devi- 
ations that will affect the optimum angle for viewing the emitted 
radiation, and care must be taken to select the appropriate angle 
when calculating the phase errors. This angle may be calculated 
from the average trajectory angle evaluated at the location of the 
poles. For the second configuration, we find an rms phase error of 
less than 3° and predict 87% of the ideal value of the on-axis 
brightness for the third harmonic. We have also analyzed the gap 
dependence of the phase errors and spectral brightness and have 
found that the rms phase error remain small at all gap settings. 


34013 (ANL/XFD/CP-82934) Thermo-mechanical analysis 
of the white-beam slits for a wiggler/undulator beamline at the 
Advanced Photon Source. Nian, H.L.T.; Kuzay, T.M.; Shu, D.; 
Tcheskidov, V.; Sheng, A. Argonne National Lab., IL (United 
States). [1994]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940714— 
25: International meeting on synchrotron radiation instrumentation, 
Stony Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94018360. Source: OSTI; NTIS; INIS; GPO Dep. 

A set of precision, vertical, white-beam slits has been designed 
for an undulator/wiggler beamline at the Advanced Photon Source 
(APS). The siit, a knife-edge-type precision device, is required to 
have very small thermal distortion during operation with beam. The 
traditional slit consists of a cooling block and an OFHC cooling 
channel inside the block. Our design consists of one large block 
and an OFHC cooling tune (filler with copper mesh) brazed inside 
the large block. This design will accommodate the x-ray source 
from both undulators and wigglers. Due to the powerful x-ray heat 
flux coming from APS Unduiator A, it is an exceedingly difficult 
problem to reduce the thermal distortion to less than 50 microns as 
required by some users. 


34014 (ANL/XFD/CP-82935) Thermo-mechanical analysis 
of the white-beam slits for an undulator beamline at the 
Advanced Photon Source. Nian, H.L.T.; Shu, D.; Kuzay, T.M. Ar- 
gonne National Lab., IL (United States). [1994]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940714—22: International meeting on synchrotron 
radiation instrumentation, Stony Brook, NY (United States), 18-22 
Jul 1994). Order Number DE94018380. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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A set of precision horizontal and vertical white-beam slits has 
been designed for an undulator beamline at the Advanced Photon 
Source. Due to the powerful x-ray heat flux emitted by the undula- 
tor, it is difficult to control the thermal distortion within the desired 
range of 1-2 microns. We analyzed many conceptual designs in an 
attempt to minimize the thermal distortion of the slits. Even with 1- 
mm-thick, low-Z materia! (graphite) coated on the heating surface 
of a traditional slit, the maximum thermal distortion is over 25 
microns. A three-piece slit was then designed to satisfy the require- 
ments. It consists of one large block, two tungsten knife edges, 
and an OFKHC cooling tube (filled with copper mesh) brazed inside 
the large block. The thermal distortion at the knife edges of this 
three-piece slit has a relative displacement of less than 2 microns. 


34015 (ANL/XFD/CP-82947) Modular filter design for the 
white-beam undulator/wiggler beamlines at the Advanced Pho- 
ton Source. Brite, C.; Shu, D.; Nian, T.; Wang, Z.; Haeffner, D.; 
Alp, E.; Kuzay, T. Argonne National Lab., IL (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940714—-24: In- 
ternational meeting on synchrotron radiation instrumentation, Stony 
Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94018355. Source: OSTI; NTIS; INIS; GPO Dep. 

A new filter has been designed at Argonne National Laboratory 
that is intended for the use in undulator/wiggler beamlines at the 
Advanced Photon Source. The water-cooled frame allows up to 
four individual filter foil banks simultaneously in the beam path. 
Additionally, the bottom of each frame holds two thin (20 um) un- 
cooled carbon filters in tandem for low-energy filtering. Therefore, a 
maximum of 625 filter selection combinations is theoretically possi- 
ble. The design is intelligent, compact and modular, with great 
flexibility for the users. To prevent accidental movement of the fil- 
ter, effort has been taken to provide a mechanically locked, 
fail-safe actuator system. Programming aspects are under develop- 
ment as part of our general personnel and equipment protection 
system. Aspects of the design and operational principles of the fil- 
ter are presented in this paper. 


34016 (BNL-52438) Rf beam control for the AGS Booster. 
Brennan, J.M. Brookhaven National Lab., Upton, NY (United 
States). 26 Sep 1994. 112p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (AGS/AD- 
94-6). Order Number DE95001485. Source: OSTIi; NTIS; INIS; 
GPO Dep. 

RF beam control systems for hadron synchrotrons have evolved 
over the past three decades into an essentially standard design. 
The key difference between hadron and lepton machines is the ab- 
sence of radiation damping and existence of significant frequency 
variation in the case of hadrons. Although the motion of the hadron 
in the potential well of the rf wave is inherently stable it is not 
strongly damped. Damping must be provided by electronic feed- 
back through the accelerating system. This feedback is typically 
called the phase loop. The technology of the rf beam control sys- 
tem for the AGS Booster synchrotron is described. First, the overall 
philosophy of the design is explained in terms of a conventional 
servo system that regulates the beam horizontal position in the 
vacuum chamber. The concept of beam transfer functions is funda- 
mental to the mathematics of the design process and is reviewed. 
The beam transfer functions required for this design are derived 
from first principles. An overview of the beam signal pick-ups and 
high level rf equipment is given. The major subsystems, the fre- 
quency program, the heterodyne system, and beam feedback 
loops, are described in detail. Beyond accelerating the beam, the rf 
system must also synchronize the bunches in the Booster to the 
buckets in the AGS before transfer. The technical challenge in this 
process is heightened by the need to accomplish synchronization 
while the frequency is still changing. Details of the synchronization 
system are given. This report is intended to serve two purposes. 
One is to document the hardware and performance of the systems 
that have been built. The other is to serve as a tutorial vehicle from 
which the non-expert can not only learn the details of this system 
but also learn the principles of beam control that have led to the 
particular design choices made. 


34017 (BNL-60458) SILC target design for accelerator pro- 
duction of tritium (APT). Todosow, M. (Brookhaven National Lab., 
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Upton, NY (United States). Dept. of Advanced Technology). 
Brookhaven National Lab., Upton, NY (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9407103—29: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94019346. Source: OSTI; NTIS; INIS; GPO Dep. 
An accelerator-driven spallation neutron-source target/blanket 
system has been developed for the production of tritium. The 
system employs a proton linear accelerator, and a lead neutron- 
producing target, surrounded by tritium-producing blankets based 
on the lithium-aluminum technology employed at Savannah River 
for tritium production since the 1950’s. The target/blanket configu- 
ration is referred to as the SILC target, for Spallation-induced 
Lithium Conversion. In this concept, tritium is produced without the 
presence of fissionable materials; therefore, no high-level waste is 
produced, and the ES&H concerns are significantly reduced com- 
pared to reactor systems. A preconceptual design has been 
completed for the SILC target, and the attractive performance and 
ES&H characteristics demonstrated. Experiments were also 
performed in support of the target design to confirm materials per- 
formance, safety, and to validate the nuclear design methodology. 


34018 (BNL-60617) International Conference Synchrotron 
Radiation Instrumentation SRI °94. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 319p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940714—Absts.: International meeting on synchrotron radia- 
tion instrumentation, Stony Brook, NY (United States), 18-22 Jul 
1994). Order Number DE95000835. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report contains abstracts for the international conference on 
Synchrotron Radiation Instrumentation at Brookhaven National 
Laboratory. 


34019 (BNL-60707) Report of the interaction region work- 
ing group. Peggs, S. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9407128-2: Workshop on future hadron facilities in the United 
States, Bloomington, IN (United States), 6-10 Jul 1994). Order 
Number DE94018674. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is a summary of work done at the “Workshop on Fu- 
ture Hadron Facilities in the US” that was held July 6-10, 1994, at 
indiana University, in Bloomington. 


34020 (BNL-60738) Photoelectrons beam measurement 
from a magnesium cathode in a RF electron gun. Wang, X.J.; 
Srinivasan-Rao, T.; Batchelor, K.; Ben-Zvi, |.; Fischer, J. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9408146—1: 16. international 
free electron laser conference, Stanford, CA (United States), 21-26 
Aug 1994). Order Number DE94017994. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The performance of a magnesium cathode in a one-and-half cell 
photocathode RF gun measured at the Brookhaven Accelerator 
Test Facility (ATF). The frequency quadrupled Nd:YAG laser (266 
nm) was used to stimulate the photoelectron emissions. For a nor- 
mal incident laser pulse, the quantum efficiency of the magnesium 
at 10-7 torr was measured to be 5 x 10-*, which is more than 20 
times the value for copper under similar conditions. 


34021 (BNL-60741) Analysis of magnetic measurement 
data by least squares fit to series expansion solution of 3-D 
Laplace equation. Blumberg, L.N. (Brookhaven National Lab., Up- 
ton, NY (United States). National Synchrotron Light Source). 
Brookhaven National Lab., Upton, NY (United States). Mar 1992. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE95000672. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors have analyzed simulated magnetic measurements 
data for the SXLS bending magnet in a plane perpendicular to the 
reference axis at the magnet midpoint by fitting the data to an 
expansion solution of the 3-dimensional Laplace equation in curvi- 
linear coordinates as proposed by Brown and Servranckx. The 





method of least squares is used to evaluate the expansion coeffi- 
cients and their uncertainties, and compared to results from an FFT 
fit of 128 simulated data points on a 12-mm radius circle about the 
reference axis. They find that the FFT method gives smaller coeffi- 
cient uncertainties that the Least Squares method when the data 
are within similar areas. The Least Squares method compares 
more favorably when a larger number of data points are used 
within a rectangular area of 30-mm vertical by 60-mm horizontal- 
perhaps the largest area within the 35-mm x 75-mm vacuum 
chamber for which data could be obtained. For a grid with 0.5-mm 
spacing within the 30 x 60 mm area the Least Squares fit gives 
much smaller uncertainties than the FFT. They are therefore in the 
favorable position of having two methods which can determine the 
multipole coefficients to much better accuracy than the tolerances 
specified to General Dynamics. The FFT method may be prefer- 
able since it requires only one Hall probe rather than the four 
envisioned for the least squares grid data. However least squares 
can attain better accuracy with fewer probe movements. The time 
factor in acquiring the data will likely be the determining factor in 
choice of method. They should further explore least squares analy- 
sis of a Fourier expansion of data on a circle or arc of a circle 
since that method gives coefficient uncertainties without need for 
multiple independent sets of data as needed by the FFT method. 


34022 (CONF-930511-520) High-efficiency _—_target-ion 
sources for RIB generation. Alton, G.D. Oak Ridge National Lab., 
TN (United States). [1993]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. From 
PAC '93: international particle accelerator conference; Washington, 
DC (United States); 17-20 May 1993. Order Number DE9401 8668. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A brief review is given of high-efficiency ion sources which have 
been developed or are under development at ISOL facilities which 
show particular promise for use at existing, future, or radioactive 
ion beam (RIB) facilities now under construction. Emphasis will be 
placed on those sources which have demonstrated high ionization 
efficiency, species versatility, and operational reliability and which 
have been carefully designed for safe handling in the high level 
radioactivity radiation fields incumbent at such facilities. Brief dis- 
cussions will also be made of the fundamental processes which 
affect the realizable beam intensities in target-ion sources. Among 
the sources which will be reviewed will be selected examples of 
state-of-the-art electron-beam plasma-type ion sources, thermal- 
ionization, surface-ionization, ECR, and selectively chosen ion 
source concepts which show promise for radioactive ion beam gen- 
eration. A few advanced, chemically selective target-ion sources 
will be described, such as sources based on the use of laser- 
resonance ionization, which, in principle, offer a more satisfactory 
solution to isobaric contamination problems than conventional elec- 
tromagnetic techniques. Particular attention will be given to the 
sources which have been selected for initial or future use at the 
Holifield Radioactive lon Beam Facility now under construction at 
the Oak Ridge National Laboratory. 


34023 (CONF-940424-37) Shielding optimization studies 
for the detector systems of the Superconducting Super Coi- 
lider. Slater, C.O.; Lillie, R.A.; Gabriel, T.A. Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
8. international conference on radiation shielding; Arlington, TX 
(United States); 24-27 Apr 1994. Order Number DE94018039. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary shielding optimization studies for the Superconduct- 
ing Super Collider’s Solenoidal Detector Collaboration detector 
system were performed at the Oak Ridge National Laboratory in 
1993. The objective of the study was to reduce the neutron and 
gamma-ray fluxes leaving the shield to a level that resulted in in- 
significant effects on the functionality of the detector system. Steel 
and two types of concrete were considered as components of the 
shield, and the shield was optimized according to thickness, 
weight, and cost. Significant differences in the thicknesses, 
weights, and costs were noted for the three optimization parame- 
ters. Results from the study are presented. 


34024 (CONF-940507-38) The ORNL  neutron-capture 
cross section facility. Spencer, R.R.; Larson, N.M.; Todd, J.H.; 
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Weston, L.W. Oak Ridge National Lab., TN (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From international conference on nu- 
clear data for science and technology: nuclear data for the 
twenty-first century; Gatlinburg, TN (United States); 9-13 May 1994. 
Order Number DE94019146. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to meet the cross section needs required by astrophysi- 
cal calculations within recent cosmological models, the 
neutron-capture cross section facility at the Oak Ridge Electron 
Linear Accelerator (ORELA) has been improved and restored to 
operation. Changes to the system include replacement of the C.F. 
scintillation detectors with CgD,, reduction of the structural mass 
near and around the detectors, and incorporation of a new IBM 
PS/2-based data handler. Preliminary measurements on natural 
iron samples yield T, = 61.6 + 1.8 meV for the 1.15-keV reso- 
nance, using a fixed IT, = 574 meV from transmission, compared 
to the value T, = 61.7 + 0.9 meV obtained from the transmission 
measurements. 


34025 (CONF-940618-81) Selection of RIB targets using 
ion implantation. Alton, G.D. (Oak Ridge National Lab., TN 
(United States)); Deliwo, J.; Chediak, J.A.; Carter, H.K.; Kormicki, 
J. Oak Ridge National Lab., TN (United States). [1994]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 4. European particle accelerator confer- 
ence; London (United Kingdom); 27 Jun - 1 jul 1994. Order 
Number DE95000951. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental studies are under way at the Oak Ridge National 
Laboratory (ORNL) which are designed to measure the time evolu- 
tion, ionization efficiencies, and release efficiencies of implanted 
elements diffused from refractory target materials which are candi- 
dates for forming radioactive ion beams (RIBs) at the Holifield 
Radioactive lon Beam Facility (HRIBF). The diffusion coefficients 
are derived by comparing experimental data with numerical solu- 
tions to a one-dimensional form of Fick's second law for ion 
implanted distributions. In this report, we describe the experimental 
arrangement and provide time release data and diffusion coeffi- 
cients for releasing ion implanted Ci from ZrsSig and 7As, 7°Br, 
and 78Se from ZrsGe3. 


34026 (CONF-940618-82) Design studies for an advanced 
ECR ion source for multiply charged ion beam generation. Al- 
ton, G.D. Oak Ridge National Lab., TN (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From 4. European particle accelerator 
conference; London (United Kingdom); 27 Jun - 1 jul 1994. Order 
Number DE95000957. Source: OSTI; NTIS; INIS; GPO Dep. 

An innovative technique: for increasing ion source intensity is 
described which, in principle, could lead to significant advances in 
ECR ion source technology for multiply charged ion beam forma- 
tion. The advanced concept design uses a minimum-B magnetic 
mirror geometry which consists of a multi-cusp, magnetic field, to 
assist in confining the plasma radially, a flat central field for tuning 
to the ECR resonant condition, and specially tailored min-or fields 
in the end zones to confine the plasma in the axial direction. The 
magnetic field is designed to achieve an axially symmetric plasma 
“volume” with constant mod-B, which extends over the length of 
the central field region. This design, which strongly contrasts w h 
the ECR “surfaces” characteristic of conventional ECR ion sources, 
results in dramatic increases in the absorption of RF power, 
thereby increasing the electron temperature and “hot” electron pop- 
ulation within the ionization volume of the source. 


34027 (CONF-9406180—-4) An advanced ECR ion source 
with a large uniformly distributed ECR plasma volume for mu- 
tiply charged ion beam generation. Alton, G.D. (Oak Ridge 
National Lab., TN (United States)); Smithe, D.N. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 6. international symposium on electron beam ion sources 
and their applications; Stockholm (Sweden); 20-23 Jun 1994. Or- 
der Number DE95001078. Source: OSTI; NTIS; INIS; GPO Dep. 
A new ECR ion source geometry has beer conceived which 
uses a minimum-B magnetic mirror geometry consisting of a multi- 
cusp, magnetic field, to assist in confining the plasma radially, a flat 
central field for tuning to the ECR resonant condition, and specially 
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tailored mirror fields in the end zones for confining the plasma in 
the axial direction. The magnetic field, designed to achieve an axi- 
ally symmetric plasma “volume” with constant mod-B, extends over 
the length of the central field region. This design, which strongly 
contrasts with “surface” ECR zones characteristic of conventional 
ECR ion sources, results in dramatic increases in the adsorption of 
RF power, thereby increasing the electron temperature and “hot” 
electron population within the ionization volume of the source. The 
ECR zone is concentrated symmetrically around the axis of sym- 
metry and along the length of the plasma volume rather than in thin 
surface layers located off-axis as is the case in conventional ECR 
ion sources. The creation of a “volume” rather than a “surface” 
ECR zone and its distribution relative to the optical axis where the 
ions of interest are extracted is commensurate with the generation 
of higher beam intensities, higher charge states and a higher de- 
gree of ionization. The new ECR ion source concept has been 
computationally designed through the use of magnet design codes, 
plasma-dispersion sources, and particle-in-cell codes. A summary 
of the design attributes of the source is given in this report. 


34028 (DOE/ER/40150-277) Slow beam raster system at 
CEBAF. Yan, C.; Beaufait, J.; Carlini, R.; Cuevas, C.; Vulcan, W.; 
Wines, R. Southeastern Universities Research Association, Inc., 
Newport News, VA (United States). Continuous Electron Beam 
Accelerator Facility. 7 Jul 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-R-94-001). Order Number DE94018590. Source: OSTI; 
NTIS; INIS; GPO Dep 

A bedstead air-core raster magnet is being installed now, it will 
be used at CEBAF to scan the beam on the Hall C polarized target 
and the beam dump with fixed frequency 60 Hz in horizontal, 103.4 
Hz in vertical. The x and y raster magnets are driven by Variac 
transformer and SUMIT-OMO inverter respectively. Both of them 
provide an approximate sine current waveform with peak current 
20 A, corresponding to a maximum deflection angle 1 mr 


34029 


(DOE/ER/40150-280) A brief summary on HMS op- 
tics and Hall C beamline instrumentation. Yan, C. Southeastern 
Universities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. 20 Jul 


1993. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-84ER40150. (CEBAF-R-93-001). Or- 
der Number DE94018591. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses the following topics: Modifications of high 
momentum spectrometer (HMS) optics; special tuning of HMS; Hall 
C beam transport line; beam energy measurement by arc spec- 
trometer; chicane for polarized target; and beam raster system 


34030 (EUR-CEA-FC—1502) Electron suppression in nega- 
tive ion accelerators. Simonin, A. Association Euratom-CEA, 
Centre d’Etudes de Cadarache, 13 - Saint-Paul-iez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Oct 1993. 
24p. Source: OSTI; NTIS (US Sales Only); INIS. 

In negative ion accelerators, it is necessary to minimize the stray 
electrons accelerated at high voltage. Generally, the electrons ex- 
tracted from the ion source are suppressed by magnetic fields in 
the ion beam pre-accelerating stage. Different electron suppressors 
based on this principle have been experimentally studied. It was 
observed that their suppression efficiency varied a lot with the 
physical conditions in the accelerating column. This paper points 
out that secondary electrons (backscattered electrons) are for the 
most part the cause of the electron leak from the pre-accelerator to 
the high voltage accelerator stage. A Monte Carlo code, ELSTOP, 
has been developed to simulate in 3-D the electron behavior in the 
accelerating column, by calculating the trajectories in the presence 
of both electric and magnetic fields and by taking into account the 
emission of secondary electron. A comparison with experimental 
results for different electron suppressors shows a good agreement 
with this model; ELSTOP’s trajectories show that the electron leak 
is correlated with magnetic field topology and accelerating grid po- 
tential. ELSTOP was used for the design of an efficient electron 
suppression grid which will be tested in the near future. (author). 
15 refs., 17 figs., 1 tab. 
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34031 (FNAL/C—94/102) A 1.8 K_ test facility for 
superconducting RF cavities. Horlitz, G. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Knopf, U.; Lange, R.; 
Petersen, B.; Sellmann, D.; Trines, D.; Peterson, T. Fermi National 
Accelerator Lab., Batavia, IL (United States). Apr 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-930703-45: International cryogenic ma- 
terials conference (ICMC), Albuquerque, NM (United States), 12-16 
Jul 1993). Order Number DE94017980. Source: OSTI; NTIS; INIS; 
GPO Dep. 

To demonstrate the feasibility of superconducting RF technology 
for a high energy e*/e~ collider, a research and development pro- 
gram has begun with collaborators from Europe, Asia, and North 
America. The immediate goal of the R&D program is to build and 
operate a 50 meter-icng linac at DESY with 1.3 GHz supercon- 
ducting RF cavities at a temperature of 1.8 K - 2.0 K and an 
accelerating gradient of 15 MV/meter. The refrigeration for the test 
system at DESY initially will have a capacity of about 100 W at 1.8 
K, distributed among three test cryostats. In a second step, refrig- 
eration will be upgraded to 200 W at 1.8 K in order to supply the 


50 meter test linac. This paper describes the cryogenics of this test 
system. 


34032 (FNAL/C—94/243-E) New shower maximum trigger 
for electrons and photons at CDF. Gerdes, D. (Michigan Univ., 
Ann Arbor, MI (United States). Randall Lab. of Physics). CDF Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000 AC02- 
76ER01112 ; W-31109-ENG-38. (CONF-940816-21: Meeting of 
the Division of Particles and Fields of the American Physical Soci- 
ety, Albuquerque, NM (United States), 2-6 Aug 1994). Order 
Number DE95000563. Source: OSTI; NTIS; INIS; GPO Dep. 

For the 1994 Tevatron collider run, CDF has upgraded the elec- 
tron and photon trigger hardware to make use of shower position 
and size information from the central shower maximum detector. 
For electrons, the upgrade has resulted in a 50% reduction in 
backgrounds while retaining approximately 90% of the signal. The 


new trigger also eliminates the background to photon triggers from 
single-phototube discharge. 


34033 (FNAL/C—94/257-E) Design of the readout IC for the 
CDF SVX-ll silicon strip detector. Huffman, B.T. (Pittsburgh Univ., 
PA (United States)). CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). 16 Aug 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9405233-1: 3. international workshop on 
vertex detectors, Lake Monroe, IN (United States), 18 May 1994). 
Order Number DE95000562. Source: OSTI; NTIS; INIS; GPO Dep. 
Future colliding beam runs at Fermi National Accelerator Labora- 
tory will involve bunch spacings cf protons and antiprotons at 132 
ns intervals. Due to finite processing time, a pipelined architecture 
is needed to store events until a trigger decision can reach the de- 
tector. A single ported pipeline design has been implemented in a 
1.2 micron rad soft CMOS technology and partially tested. Results 
are presented of the performance of that design. The chip supports 
a level 1 accept rate of 5 kHz. Because high statistics B physics 
experiments will require level 1 accept rates of 50 kHz, a new dual 
ported pipeline device has been proposed which would make the 
readout virtually deadtimeless for trigger rates approaching 50 kHz. 
The operation of the proposed deadtimeless device is explained. 


34034 (FNAL/C—94/286-E) The DO upgrade trigger. Eno, S. 
(Maryland Univ., College Park, MD (United States). Dept. of 
Physics). Fermi National Accelerator Lab., Batavia, IL (United 
States). Sep 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940816— 
32: Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE95000723. Source: OSTI; NTIS; INIS; GPO Dep. 
The current trigger system for the DO detector at Fermilab’s Teva- 
tron will need to be upgraded when the Min Injector is installed and 
the Tevatron can operate at luminosities exceeding 10°? cm-*s—" 
and with a crossing time of 132 ns. We report on preliminary de- 
signs for upgrades to the trigger system for the Main Injector era. 





34035 (FNAL-TM—1900) High brightness symmetric emit- 
tance rf photoinjector preliminary design report. Colby, E.R. 
(Fermi National Accelerator Lab., Batavia, IL (United States)); Os- 
tiguy, J.F.; Rosenzweig, J.B. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Aug 1994. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95000646. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary design for a high bunch charge (8 nC), low emit- 
tance (< 20 mm-mr) radiofrequency electron photoinjector matched 
to the requirements of the Tesla Test Facility is presented. A 1.5 
cell iris coupled xmode structure with high average accelerating 
gradient is chosen for its high shunt impedance, simplicity, and 
ability to accommodate an externally mounted solenoid for simulta- 
neous beam divergence control and emittance compensation. 
Beam optics are optimized for an overall injector consisting of the 
electron gun followed by one linac capture section, a dipole chi- 
cane for magnetic bunch compression to achieve a bunch length 
corresponding to oz = 1 mm. Electrical and beam dynamical as- 
pects of the photoinjector design are presented. A description of 
the proposed experimental program is included. 


34036 (KEK-PROC-93-10, pp. 16-20) Commissioning of the 
JAERI free electron laser. Minehara, E.J. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Nagai, R.; Sawamura, M. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (CONF-9307187-: 
18. linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). 
In Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 

We have developed, and constructed a prototype for a quasi-cw, 
and high-average power free electron laser driven by a 15MeV su- 
perconducting rf linac at Tokai, JAERI. In designing a high power 
FEL, there are many available design options to generate the re- 
quired power output. By applying the superconducting rf linac 
driver, some of the options relating to the FEL itself may be relaxed 
by transferring design difficulties to the driver. Because wall losses 
become minimal in the superconducting accelerator cavity, very 
long pulse or quasi-cw, and resultant high average power may be 
readily attained at the JAERI superconducting rf linac FEL. In 1992 
Japanese fiscal year, we have successfully demonstrated better 
cryogenic (stand-by loss<3.5W at 4.5K) and accelerating fields’ 
performances (Eacc=7-9.4MV/m and Q=1-2x10+9) of four JAERI 
superconducting accelerator modules, and installed them in the 
FEL accelerator vault. In 1993, Optical resonators and beam trans- 
port systems, which have been already assembled, are now under 
commissioning. A description and the latest results of the JAERI 
super-conducting rf linac FEL will be discussed in comparison with 
a normal-conducting one, and reported in the symposium. (author). 


34037 (KEK-PROC-—93-10, pp. 21-24) FELI electron linac 
and IR~UV-FEL facilities. Tomimasu, T. (Free Electron Laser Re- 
search Inst., Inc., Osaka (Japan)); Morii, Y.; Koga, A. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187—: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). in Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

FELI is aiming at IR-FEL generation by the end of 1994 using a 
75-MeV beam and a 3-m long undulator and UV-FEL generation 
by the end of 1996 using a 165-MeV beam and a 3-m long undula- 
tor. The linac is composed of a 5-MeV electron injector and seven 
ETL type accelerating waveguides with a length of 2.93 m(2x/3 
mode, linearly tapered type). The injector consists of a 150-kV DC 
thermionic triode gun operated by a 178.5-MHz, 500-ps pulser, a 
714-MHz prebuncher (SHB), and a 2856-MHz standing wave type 
buncher (SWB). The linac will be operated in three modes of 24s, 
12,5us and 0.5ys. With a choice of three modes, the maximum ac- 
celerated energy can be changed from 165MeV to 310MeV. The 
linac beam will be sent to four undulators using S-type BT systems 
installed at 30-MeV, 75-MeV, 120-MeV, and 165-MeV sections at 
24-us rf pulse operation. The ratio of the cavity length to the undu- 
lator length is designed to be less than 3. The beam, once used 
for lasing at 30-MeV section or at 75-MeV section, can be bent 


back to the following accelerating waveguide and is reaccelerated 
and reused for lasing. (author). 
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34038 (KEK-PROC—93-10, pp. 25-28) Beam acceleration 
test of the HIMAC injector. Sawada, K. (Sumitomo Heavy Indus- 
tries Ltd., Tokyo (Japan)); Hara, S.; Akiyama, M. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

A heavy-ion synchrotron dedicated to medical use is under con- 
struction at National Institute of Radiological Sciences. The injector 
system, comprising a PIG source, an ECR source, an RFQ linac, 
and an Alvarez linac of 100MHz, accelerates heavy ions with a 
charge-to-mass ratio as small as 1/7, up to 6 MeV/u. First opera- 


tion of the injector system has shown satisfactory performance. 
(author). 


34039 (KEK-PROC—93-10, pp. 29-33) Development of the 
components of the JHP 1-GeV proton linac. Naito, Fujio (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Anami, Shozo; Fukuda, Shigeki. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (in Japanese). 
(CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

Various accelerator components have been developed and stud- 
ied for the 1-GeV proton linac of the Japanese Hadron Project 
(JHP). The linac is composed of a volume-production type H~ ion 
source, a long four-vane type RFQ with a 2-mode stabilization loop 
(PISL), a drift tube linac (DTL) with permanent quadrupole magnets 
and axially symmetric annular-coupled structure (ACS) linacs con- 
nected with multi-cavity bridge couplers. The linac requires 
high-power L-band and UHF sources with 600 psec pulse duration 
and 50 Hz repetition rate. The present status of these develop- 
ments are described. (author). 


34040 (KEK-PROC-—93-10, pp. 34-37) Status of the Kyoto 
University proton linac and development of the 4rod RFQ ion 
implanter. Inoue, Makoto (Kyoto Univ., Uji (Japan). Inst. for Chem- 
ical Research); Dewa, Hideki; Fujita, Hirokazu. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (in 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The ICR 433MHz proton linac has been improved since the suc- 
cessful first beam acceleration. A pulsed power supply system has 
been constructed for the ion source. Properties of the ion source 
and the 2MeV-RFQ linac beam have been measured. The intensity 
of the 7MeV proton beam has been obtained to be 240A without 
an RF buncher at the matching section between the RFQ and Al- 
varez cavities. A cw 34MHz 4-rod RFQ linac for ion implanter has 
been also developed at the ICR accelerator laboratory in collabora- 
tion with a company. This linac has successfully accelerated the 
light-heavy ion of which charge to mass ratio is larger than 1/16. 


Measurements of the properties of the beam are now in progress. 
(author). 


34041 (KEK-PROC—93-10, pp. 38-40) Study of IH type linear 
accelerator for accelerate deuteron and triton. Hattori, Toshiyuki 
(Tokyo Inst. of Tech. (Japan). Research Lab. for Nuclear Reactors); 
Oguri, Yoshiyuki; Okamura, Masahiro. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 
(CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

We are studying IH type linear accelerator for application as in- 
ternational co-operative research. Acceleration of deuteron and 
triton by IH linac were planed for making of medical effective iso- 
topes. First plan is accelerate triton to 7 MeV by two IH linacs at 
Institute for Atomic Physics in Rumania. 2nd plan is accelerate 
deuteron to 3.2 MeV by an IH linac at Research Laboratory for Nu- 
clear Reactors, Tokyo Institute of Technology in Japan. (author). 
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34042 (KEK-PROC—93-10, pp. 48-52) Electrical breakdown 
characteristics of vacuum degassed oxygen free copper elec 
trodes in vacuum. Kobayashi, Shinichi (Saitama Univ., Urawa 
(Japan)); Saito, Yoshio; Yamamoto, Yoshiki; Nagai, Yasuchika. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 
1993. (In Japanese). (CONF-9307187-: 18. linear accelerator 
meeting, Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 
18th linear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The influence of in situ electrode surface cleaning, gas contents, 
thermal annealing of electrodes and the electro-chemical buffing on 
electrical breakdown characteristics under ultrahigh vacuum 
conditions is described. The electrode material used is vacuum de- 
gassed oxygen free copper satisfying ASTM-F68 Class 1, Class 3 
and Class 5 grades. (author). 


34043 (KEK-PROC-—93-10, pp. 53-58) 1.54 GeV ATF damp- 
ing ring injector linear accelerator. Takeda, Seishi (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Akemoto, Mit- 
suo; Urakawa, Junji; Oide, Katsunobu; Naito, Takashi; Hayano, 
Hitoshi; Matsumoto, Hiroshi; Yamamoto, Masashi. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The Accelerator Test Facility (ATF) is under construction in the 
TRISTAN Assembly Hall to produce multi-bunch of electrons with 
ultra-low beam emittance. The ATF consists of a 1.54 GeV linac, 
beam transport line, 1.54 GeV damping ring, bunch compressor, fi- 
nal focus system and positron target test-stand. The 1.54 GeV 
linac consists of a low energy injector linac, accelerating linac and 
energy compensation system. The accelerating gradient of 33 
MeV/m is produced at 200 MW input power. The 1.54 GeV linac 
accelerates 20 bunches of electrons with bunch separation of 2.8 
ns. The accelerating structures, beam monitors and Q-magnets are 
aligned within + 100 um by active alignment system. The energy 
spectrum of multi-bunch is compressed to + 0.16% by the energy 
compensation system. (author). 


34044 (KEK-PROC-—93-10, pp. 67-69) Design of the electron 
gun for the INS-ES linac. Hashimoto, Yoshinori (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study); Takeda, Yasuhiro; 
Yoshida, Katsuhide. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). (CONF- 
9307187—: 18. linear accelerator meeting, Tsukuba (Japan), 21-23 
Jul 1993). In Proceedings of the 18th linear accelerator meeting in 
Japan. 471p. Order Number DE94777550. Source: OSTI; NTIS; 
INIS. 

We are preparing a new electron gun for the INS-ES linac. Two 
cathode-wehnelt assemblies using dispenser cathode Y-646E 
(EIMAC) have been designed with the computer simulation pro- 
gram EGUN by W.B. Herrmannsfeldt. The acceleration voltage and 
the peak beam current is 100 kV and 1.0 A, respectively, with a 
pulse width of 1.5 ywsec. The different point of the guns is the angle 
of wehnelt to the beam axis; one is 67.5deg and the other is 
90deg. Both guns have almost the same beam characteristics: The 
beam radius is 1.95 mm and the maximum beam spread is 2.8 
mrad at 186 mm from the cathode. (author). 


34045 (KEK-PROC-—93-10, pp. 70-72) Results of elementary 
experiment of the thermionic RF gun. Matsuda, Ryuichi (Mit- 
subishi Heavy Industries Ltd., Takasago, Hyogo (Japan). Takasago 
Research and Development Center); Watabe, Masaharu; Kobaya- 
shi, Hitoshi; Sato, Isamu. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). (CONF- 
9307187—: 18. linear accelerator meeting, Tsukuba (Japan), 21-23 
Jul 1993). In Proceedings of the 18th linear accelerator meeting in 
Japan. 471p. Order Number DE94777550. Source: OSTI; NTIS; 
INIS. 

For the RF gun using a thermionic cathode, we have to heat 
only a part of the RF cavity. Generally, a choke structure or thin 
wires are used both for thermal insulation and for RF contact. In 
our design, the thermal cathode is attached on the end plate of the 
cavity without any gap between the cathode and the end plate of 
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the cavity to prevent the distortion of the electric fields at the cath- 
ode edge. The cathode is heated over 1100degC with 100 W input 
electric power. (author). 


34046 (KEK-PROC-—93-10, pp. 73-75) Development of an 
electron gun for high power CW electron linac. 2. Nomura, 
Masahiro (Power Reactor and Nuclear Fuel Development Corp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center); Toyama, Shin- 
ichi; Ohsawa, Satoshi. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). (CONF- 
9307187-: 18. linear accelerator meeting, Tsukuba (Japan), 21-23 
Jul 1993). In Proceedings of the 18th linear accelerator meeting in 
Japan. 471p. Order Number DE94777550. Source: OSTI; NTIS; 
INIS. 

We are developing an electron gun for a high power CW 
electron linac. A cathode is very important for high-current low- 
emittance beam and so the conditions of the cathode surface, work 
function and energy distribution of emitted electrons have been in- 
vestigated. This paper presents the preliminary result. (author). 


34047 (KEK-PROC-—93-10, pp. 76-79) Triode electron gun 
with graphite foil grid. Kurihara, Toshikazu (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Kobayashi, Hi- 
toshi. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Aug 1993. (In Japanese). (CONF-9307187-—: 18. linear 
accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In Pro- 
ceedings of the 18th linear accelerator meeting in Japan. 471p. 
Order Number DE94777550. Source: OSTI; NTIS; INIS. 

We developed the diode gun with lanthanum hexaboride (LaBg) 
cathode as a high brightness electron source for electron linacs. 
The emittance was measured by our accurate pepper-pot tech- 
nique with good results. We went one step further by developing a 
triode gun using a LaBg cathode which was used 20 years ago in 
electron microscopes. This material is chemically very active at the 
operation temperatures required for high density electron emission, 
but attacks most materials adjacent to it. For linac pulse mode 
operation a non interacting grid is essential near the cathode. Re- 
cently we developed a novel mesh grid made of graphite foil to 
prevent such chemical reaction. Even at the operating tempera- 
tures of about 1873 K, this grid maintains its geometrical accuracy, 
owing to the thermal characteristics of graphite materials. (author). 


34048 (KEK-PROC-—93-10, pp. 80-83) Development of high 
speed avalanche pulser. Takami, K. (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.). National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 
(CONF-9307187—-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

In the present study to develop the fast risetime pulser, following 
characteristics of the risetime and the amplitude were achieved as 
a step pulse by using the transistor 2SC3736(NEC) at 16 stages 
and MMBT5551L at 6 stages: 120 pS and 1,000 V. (author). 


34049 (KEK-PROC—93-10, pp. 84-86) Characteristics of grid 
pulse generator for multi-bunch beam. Naito, T. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Akemoto, M.; 
Urakawa, J.; Hayano, H.; Yoshioka, M. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 
(CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

For future linear collider, Accelerator Test facility (ATF) is under 
construction at KEK. The ATF accelerates 20 bunches of multi- 
bunch beam which has 2x10'° electrons in one micro-bunch with 
2.8ns spacing. To generate the beam with thermionic gun, we are 
developing a grid pulse generator. The grid pulse generator con- 
sists of a fast ECL circuit, a optical transfer system and a power 
amplifier. The design and the test results are described. (author). 


34050 (KEK-PROC—$3-10, pp. 87-89) Development of a new 
electron gun pulser by using high-speed MOS-FET’s. Suzuki, 
Ryoichi (Electrotechnical Lab., Tsukuba, Ibaraki (Japan)); Mikado, 
Tomohisa; Ohgaki, Hideaki; Chiwaki, Mitsukuni; Yamada, 





Kawakatsu; Sei, Norihiro; Sugiyama, Suguru; Noguchi, Tsutomu; 
Yamazaki, Tetsuo. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1993. (in Japanese). (CONF-9307187-: 18. 
linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In 
Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 

A new pulser for a low-emittance electron gun of the ETL linac 
has been developed by using high-speed MOS-FET’s. The pulser 
can produce pulses of variable pulse width (5 ns - 4 us) and of 
variable pulse height. Furthermore, the pulser can be operated with 
burst mode (100 ns period, more than 20 cycles) for single bunch 
injection to electron storage rings. (author). 


34051 (KEK-PROC—93-10, pp. 90-92) Improvements in the 
electron gun system for higher voltage. Yokota, M. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Ohsawa, 
S.; Ogawa, Y.; Kobayashi, H.; Fukuda, S.; Shidara, T.; Honma, H. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Aug 1993. (In Japanese). (CONF-9307187—: 18. linear accelerator 
meeting, Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 
18th linear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

In the PF linac we must accelerate high current beams for the 
KEK B-Factory. The electron gun system was improved for higher 
voltage (200 kV) in order both to increase emission current and to 
decrease space charge effects. We newly manufactured the elec- 
tron gun, the pulse transformer, and the gun-pulser pulse forming 
network. They are now under stable operation. (author). 


34052 (KEK-PROC—93-10, pp. 93-96) Vacuum system of 
electron gun with photocathode. Nishitani, K. (ACT Co. Ltd., Ha- 
chioji, Tokyo (Japan)); Kanazawa, Y. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (in Japanese). 
(CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

Ultra-high vacuum is required for long life operation of photocath- 
odes. In particular, it is important to decrease the CO 
contamination. Adopting an NEG and an ion-pump, we have ob- 
tained ultra-high vacuum of the total pressure less than 2x10-"" 
Torr. The partial pressure of CO was as low as 2.2x10—'? Torr 
even when the total pressure was 7x10-"' Torr. In this paper we 
describe the experimental apparatus and the procedure to obtain 
such high vacuum. (author). 


34053 


(KEK-PROC—93-10, pp. 101-103) Development of pi- 
cosecond pulsed electron beam monitor. Hosono, Y. (Tokyo 
Univ. (Japan). Faculty of Engineering); Nakazawa, M.; Ueda, T.; 
Kobayasi, T.; Yosida, Y.; Ohkuma, J.; Okuda, S.; Suemine, S. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 
1993. (In Japanese). (CONF-9307187-: 18. linear accelerator 
meeting, Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 


18th linear accelerator meeting in Japan. 
DE94777550. Source: OSTI; NTIS; INIS. 
For the picosecond pulsed electron beam of a linear accelerator 
a simple monitor using an electric connector has been developed 
which is constructed with SMA, BNC, N type electric connector 
through pipe (inner diameter = 50 mm or 100 mm). Under the mea- 
surement conditions of peak current (26A-900A) and narrow pulse 
width (Pw = 10 ps(FWHM), Pw = 30 ps(FWHM)), the following 
characteristics of this monitor were obtained, (A) rise time is less 
than 25 ps (B) the amplitude of the monitor output pulse is propor- 
tional directly to the area of cross section of the electrode. (author). 


471p. Order Number 


34054 (KEK-PROC—93-10, pp. 104-106) Response of beam 
monitor using transmission-line pickup. Homma, A. (Hokkaido 
Univ., Sapporo (Japan). Faculty of Engineering); Sawamura, T,; 
Takagi, U.; Yamazaki, H.; Ohokuma, J.; Yamamoto, T.; Okuta, S.; 
Suemine, S. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1993. (in Japanese). (CONF-9307187-: 18. 
linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In 
Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 
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A beam monitor using a transmission-line type pick-up, mounted 
inside a cylindrical boundary conducting wall, was studied. The re- 
sponse for the single bunch beam was measured with the Osaka 
University 28MeV Linac. For a extremely short bunch, the 
response function of this monitor was given by a simple approxi- 
mation model. The simulated wave form fairly agrees with the one 
observed for a single bunch beam from the linac. (author). 


34055 (KEK-PROC—93-10, pp. 107-109) A beam position 
monitor using an amorphous magnetic core. Kobayashi, T. 
(Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research 
Lab.); Ueda, T.; Yoshida, Y.; Kozawa, T.; Uesaka, M.; Miya, K.; 
Tagawa, S.; Kobayashi, H. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (in Japanese). (CONF- 
9307187-: 18. linear accelerator meeting, Tsukuba (Japan), 21-23 
Jul 1993). In Proceedings of the 18th linear accelerator meeting in 
Japan. 471p. Order Number DE94777550. Source: OSTI; NTIS; 
INIS. 

A beam position monitor for an electron linear accelerator has 
been developed at NERL/UT linac. The position monitor is mainly 
composed of an amorphous magnetic core, four pickup coils, a 
housing, SMA connectors and ceramic vacuum duct. In order to ob- 
serve the dependence of a beam position, four pickup coils wound 
on the amorphous magnetic core. The performance of the position 
monitor using an amorphous core (APM) is reported. (author). 


34056 (KEK-PROC—93-10, pp. 110-112) Development of a 
beam-position monitor for the KEK electron/positron linac. 2. 
Suwada, T. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Lazos, A.; Urano, T.; Kobayashi, H. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. 
(CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

A stripline-type beam-position monitor (BPM) is under develop- 
ment at the KEK electron/positron linac. This monitor will be 
installed in order to easily handle the orbit of a high-current elec- 
tron beam (+10 nC) generating a positron beam in the B-factory. 
The prototype BPM was tested by using a single-bunch electron 
beam. In this report the experimental results of the BPM are pre- 
sented. (author). 


34057 (KEK-PROC-—93-10, pp. 113-117) Beam test of wire 
scanner beam size monitor. Hayano, H. (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Kikuchi, M.; Naito, T.; 
Urakawa, J.; Yoshioka, M.; Nakazato, T.; Oyamada, M.; Urasawa, 
S.; Yamakawa, T. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1993. (In Japanese). (CONF-9307187-: 18. 
linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In 
Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 

A beam size monitor for emittance measurement is required to 
have around 10um resolution for injector linac, and to have a few 
tenth um resolution for an extracted beam from a damping ring in 
Accelerator Test Facility (ATF). A wire scanner is a one of the can- 
didate of a beam size monitor with a high resolution. The design 
and development study of the wire scanning stage has been done. 
The beam test using Tohoku 300MeV Linac was done and the 
emittance was measured by this wire scanner. A detection of beam 
size signal was done by a scintillator gamma detector placed at 
downstream of the wire stage. All of the measurements are taken 
by the computer. The beam test results are described. (author). 


34058 (KEK-PROC-—93-10, pp. 118-122) Emittance measure- 
ment system for 7MeV proton linac. Ikegami, Masanori (Kyoto 
Univ., Uji (Japan). Inst. for Chemical Research); Iwashita, Yoshi- 
hisa; Okamoto, Hiromi; Fujita, Hirokazu; Kakigi, Shigeru; Shirai, 
Toshiyuki; Dewa, Hideki; Noda, Akira; Inoue, Makoto. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The proton linac at ICR which consists of an RFQ and an Alvarez 
linac has successfully accelerated protons up to the energy of 7 
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MeV. An emittance measurement system of the 7 MeV beam and 
its control system have been developed. This system can measure 
an emittance with an accuracy of 0.2 mm x 0.2 mrad. The mea- 
surement is synchronized with the RF timing of the Alvarez linac. 
This system can measure an emittance in 5 minutes. (author). 


34059 (KEK-PROC—93-10, pp. 123-126) Beam monitor sys- 
tems for the KEK 40MeV proton linac. Akiyama, A. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Igarashi, 
Z.; Ueno, A. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1993. (in Japanese). (CONF-9307187-: 18. 
linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In 
Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 
The monitor systems (current transformer, profile monitor, bunch 
monitor, velocity monitor, emittance monitor, and momentum 


analyzer) used for the KEK 40MeV proton linac are described. (au- 
thor). 


34060 (KEK-PROC—93-10, pp. 131-133) Development of a 
high brightness hydrogen ion source for the BTA. Oguri, H. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Okumura, Y.; Kusano, J. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The R and D works for construction of a 10MeV/10mA proton 
linear accelerator (BTA) has been carried out at JAERI. The ion 
source for BTA requires to produce high brightness and high pro- 
ton yield beam. The ion source has been designed and fabricated, 
and the beam test has been performed since 1992. A hydrogen ion 
beam of 140 mA with a low beam divergence w,,,. of 8.5 mrad 
was extracted at an acceleration voltage of 100 kV, and a high 
proton yield of 85% was obtained at 120 mA. (author). 


34061 (KEK-PROC—93-10, pp. 134-136) Charge stripper 


section in the INS heavy ion linac complex. Niki, Kazuaki 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. 
(In Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 


ear accelerator meeting in Japan. 
DE94777550. Source: OSTI; NTIS; INIS. 

We are constructing the heavy ion linac complex composed of a 
25.5-MHz split-coaxial RFQ linac and a 51-MHz interdigital-H linac. 
The former linac can accelerate ions with a charge-to-mass ratio 
(q/A) > 1/30, and the latter with q/A > 1/10. For the beam match- 
ing between the linacs, a charge stripper section is necessary. 
However, the charge stripping causes various effects on the beam 
profiles. We have studied such effects as the increase of the 
charge state, the energy loss, the straggling and the multiple scat- 
tering in the stripper, and carried out a beam trace by taking 
account of these effects. (author). 


34062 (KEK-PROC-93-10, pp. 250-253) High-brightness 
double-bunch electron beam generation at ISIR. Okuda, Shuichi 
(Osaka Univ., Ibaraki (Japan). Inst. of Scientific and Industrial Re- 
search); Ohkuma, Juzo; Yamamoto, Tamotsu; Okada, Toichi; 
Suemine, Shoji. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Aug 1993. (In Japanese). (CONF-9307187-: 18. 
linear accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In 
Proceedings of the 18th linear accelerator meeting in Japan. 
471p. Order Number DE94777550. Source: OSTI; NTIS; INIS. 

A new gun pulser of a 38 MeV L-band linac has been developed 
to generate a high-brightness double-bunch beam at ISIR. The 
charge of a bunch is 19 nC and the interval between the two 
bunches is 37 ns, which is settled with a delay line. The energies 
of the two bunches are different under ordinary conditions and 
agree after controlling the conditions of the rf components of the 
linac. The former beam is applied to developing a new pulse- 
radiolysis method and the latter to FEL experiments. (author). 


34063 (KEK-PROC—93-10, pp. 254-256) Free-electron laser 
experiments with a high-brightness double-bunch beam at 
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ISIR. Okuda, Shuichi (Osaka Univ., Ibaraki (Japan). Inst. of Scien- 
tific and Industrial Research); Ohkuma, Juzo; Yamamoto, Tamotsu; 
Ishida, Shuya; Yamamoto, Takayoshi; Okada, Toichi; Suemine, 
Shoji; Takeda, Seishi. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). (CONF- 
9307187-: 18. linear accelerator meeting, Tsukuba (Japan), 21-23 
Jul 1993). In Proceedings of the 18th linear accelerator meeting in 
Japan. 471p. Order Number DE94777550. Source: OSTI; NTIS; 
INIS. 

Free-electron laser experiments have been performed with high- 
brightness electron beams of the 38 MeV L-band linac at ISIR. 
Self-amplified spontaneous emission from a single-bunch beam 
has been observed at wavelengths of 20 and 40 yum and the char- 
acteristics of the radiation have been measured. In order to amplify 
the radiation under an oscillator configuration a two-bunch beam 
has been generated at an interval corresponding to the round-trip 
time of the optical cavity. The experiments are being carried out. 
(author). 


34064 (KEK-PROC—93-10, pp. 257-260) Lattice design of 
FELI accelerator system. Miyauchi, Yasuyuki (Free Electron 
Laser Research Inst., Inc., Osaka (Japan)); Koga, Akihiko; Morii, 
Yasutsugu; Sato, Shinji; Keishi, Tomohiro; Tomimasu, Takio. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 
1993. (In Japanese). (CONF-9307187-: 18. linear accelerator 
meeting, Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 
18th linear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OST; NTIS; INIS. 

FELI is constructing an S-band linac accelerator system for gen- 
erating wide range FEL (Free Electron Laser). The accelerator 
system has for lasing sections, almost isochronous offsetting 
lattices, and returning lattices. This paper describes the lattice de- 
sign. (author). 


34065 (KEK-PROC—93-10, pp. 261-263) Fabrication of an X- 
band structure by diffusion brazing with inserting sputtered 
gold film. Yamamoto, A. (Ishikawajima-Harima Heavy Industries 
Co. Ltd., Tokyo (Japan)); Kaneko, N.; Kawaratani, T.; Hara, O.; Ya- 
mamoto, M.; Higashi, Y.; Higo, T. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 
(CONF-9307187—-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

Study on the feasibility of the diffusion brazing for a high- 
accuracy manufacturing method (aiming at the JLC X-band linac) is 
now going on in KEK and IHI. A gold film is inserted between cop- 
per surfaces. It is not a good idea to put a gold sheet between 
disks because the number of sheets is very large and the required 
accuracy of setting sheets is very tight. Therefore, we are now try- 
ing to put a thin gold film directly on the copper surface by RF 
sputtering. (author). 


34066 (KEK-PROC—93-10, pp. 264-266) Precise fabrication 
of X-band accelerating cell for JLC. 3. Sakai, H. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Higashi, Y.; 
Koike, S.; Takatomi, T.; Koizumi, S.; Yamamoto, M.; Higo, T. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 
1993. (In Japanese). (CONF-9307187-: 18. linear accelerator 
meeting, Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 
18th linear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

A precise fabrication is necessary for realizing an accelerating 
structure for Japan Linear Collider (JLC). In order to tune higher 
mode frequencies of all the cells within a tolerance of about 10-*, 
each accelerating cell is designed to be fabricated without tuning 
within the precision of a few 10-5. The precision of the machining 
as of today is as follows; the flatness is better than 0.5 um and the 
diameter control is a few 10-5. The measurements of the frequen- 
cies of the machined cells show a possibility for obtaining again a 
precision of a few 10-5. These measurement results on dimen- 
sional properties and also RF frequency characteristics are 
described in this paper. Some R and D's on brazing and diffusion 
bonding were also performed and described, indicating a possible 
precise joining method. (author). 





34067 (KEK-PROC-—93-10, pp. 270-274) An S-band 3m-long 
accelerating structure for ATF. Matsumoto, H. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Takeda, S.; Yam- 
aguchi, S. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Aug 1993. (In Japanese). (CONF-9307187—: 18. linear 
accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In Pro- 
ceedings of the 18th linear accelerator meeting in Japan. 47 1p. 
Order Number DE94777550. Source: OSTI; NTIS; INIS. 

The 3m-long accelerating structure were designed for the 1.54 
GeV injector linac of the KEK Accelerator Test Facility (ATF). To 
meet the energy goal 1.54 GeV with a given site constraint the ac- 
celerating gradient has to reach 33 MV/m. The amount of dark 
current of the clean structure is an order of magnitude lower than 
those of two structures fabricated by a conventional method. The 
Hot Isostatic Pressing (HIP) and a simulation of a coupler cavity 
are carried out to achieve this gradient with good operational mar- 
gin. The phase error of the each cavity obtain the less than +1 
degree. (author). 


34068 (KEK-PROC—93-10, pp. 275-279) Multi-bunch energy 
distribution due to higher order modes in a travelling-wave 
constant gradient structure. Yamamoto, M. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Higo, T.; Mat- 
sumoto, H.; Takeda, S.; Oide, K.; Takata, K. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japan- 
ese). (CONF-9307187-: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

In order to accept the beam from an injector linac to a damping 
ring of Accelerator Test Facility (ATF), a multi-bunch energy distri- 
bution must be within +0.3% of the beam energy. Most of the 
mutti-bunch energy distribution linear by depends on a bunch 
number and this linear term can be corrected by the energy conpe- 
sention cavities. So non-linear term was calculated. It was found 
that the non-linear term is within +0.3%. (author). 


34069 (LA-UR-94-2541) Target/blanket design for the Los 
Alamos APT system. Cappiello, M.W. (Los Alamos National Lab., 
NM (United States). Technology and Safety Assessment Div.); 
Lisowski, P.W.; Russell, G.; Rose, S.C. Jr. Los Alamos National 
Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9407103-27: International conference on accelerator- 
driven transmutation technologies and applications, Las Vegas, NV 
(United States), 25-28 Jul 1994). Order Number DE94018090. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Accelerator Production of Tritium (APT) concept proposes 
the production of tritium by means of an accelerator and target 
system. The Los Alamos APT design incorporates a high-energy, 
high-current proton accelerator, a tungsten neutron source, a lead 
neutron multiplier, and a moderating blanket that contains *He for 
the production of tritium. This innovative system makes use of ex- 
isting spallation neutron source technology, and proven design 
concepts. Inherent safety and environmental features include low 
decay heat, the absence of fissile or fertile material, no criticality 
concerns, no potential for overpower transients, and the fact that 
no high level waste is produced. 


34070 (LA-UR-94-2733) Design of rf-cavities in the funnel 
of accelerators for transmutation technologies. Krawczyk, F.L.; 
Bultman, N.K.; Chan, K.D.C.; Martineau, R.L.; Nath, S.; Young, 
L.M. Los Alamos National Lab., NM (United States). [1994]. 8p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9407103—20: 
International conference on accelerator-driven transmutation tech- 
nologies and applications, Las Vegas, NV (United States), 25-28 
Jul 1994). Order Number DE94018267. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Funnels are a key component of accelerator structures proposed 
for transmutation technologies. In addition to conventional accelera- 
tor elements, specialized rf-cavities are needed for these structures. 
Simulations were done to obtain their electromagnetic field distribu- 
tion and to minimize the rf-induced heat loads. Using these results 
a structural and thermal analysis of these cavities was performed 
to insure their reliability at high average power and to determine 
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their cooling requirements. For one cavity the thermal expansion 
data in return was used to estimate the thermal detuning. 


34071 (LA-UR-94-2742) Important requirements for RF 
generators for Accelerator-Driven Transmutation Technologies 
(ADTT). Lynch, M.T.; Tallerico, P.J.; Lawrence, G.P. Los Alamos 
National Lab., NM (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9307103-21: 11. international system safety 
conference, Cincinnati, OH (United States), 28 Jul - 2 aug 1993). 
Order Number DE94018259. Source: OSTI; NTIS; INIS; GPO Dep. 

All Accelerator-Driven Transmutation applications require very 
large amounts of RF Power. For example, one version of a 
Plutonium burning system requires an 800-MeV, 80-mA, proton ac- 
celerator running at 100% duty factor. This accelerator requires 
approximately 110-MW of continuous RF power if one assumes 
only 10% reserve power for control of the accelerator fields. In fact, 
to minimize beam spill, the RF controls may need as much as 15 
to 20% of reserve power. In addition, unlike an electron accelerator 
in which the beam is relativistic, a failed RF station can disturb the 
synchronism of the beam, possibly shutting down the entire accel- 
erator. These issues and more lead to a set of requirements for 
the RF generators which are stringent, and in some cases, conflict- 
ing. In this paper, we will describe the issues and requirements, 
and outline a plan for RF generator development to meet the 
needs of the Accelerator-Driven Transmutation Technologies. The 
key issues which will be discussed include: operating efficiency, 
operating linearity, effect on the input power grid, bandwidth, gain, 
reliability, operating voltage, and operating current. 


34072 (LA-UR-94-2743) Low-level RF control system is- 
sues for an ADTT accelerator. Ziomek, C.D.; Regan, A.H.; Lynch, 
M.T.; Bowling, P.S. Los Alamos National Lab., NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9407103—25: International 
conference on accelerator-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94018260. Source: OSTI; NTIS; INIS; GPO Dep. 
The RF control system for a charged-particle accelerator must 
maintain the correct amplitude and phase of FF field inside the ac- 
celerator cavity in the presence of perturbations, noises, and time 
varying system components. For an accelerator with heavy beam- 
loading, fluctuations in the beam current cause large perturbations 
to the RF field amplitude and phase that must be corrected by the 
RF control system. The ADTT applications require a high-current, 
heavily beam-loaded, continuous-wave (CW) accelerator. Addi- 
tional concerns created by the CW operation include system 
start-up, beam interruption, and fault recovery. Also, the RF control 
system for an ADTT facility must include sophisticated automation 
to reduce the operator interaction and support. This paper de- 
scribes an RF control system design that addresses these various 
issues by evaluation a combination of feedback and feed forward 
control techniques. Experience from the high-current Ground Test 
Accelerator (GTA) is drawn upon for this RF control system design. 
Comprehensive computer modeling with the Matrix, software has 
been used to predict the performance of this RF control system. 


34073 (LA-UR-94-2763) S-parameter test set for pulsed 
networks. Regan, A.H.; Ziomek, C.D.; Brooks, T.R. Los Alamos 
National Lab., NM (United States). [1994]. 9p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-941231-1: IEEE microwave the- 
ory and techniques society meeting, Boulder, CO (United States), 
1-2 Dec 1994). Order Number DE94018096. Source: OSTI; NTIS; 
GPO Dep. 

A scattering parameter test set that operates in a pulsed mode 
for analyzing RF/microwave networks has been developed. 
Designed for analyzing various components of accelerator RF sys- 
tems, the test set is applicable to a variety of components at 
different frequencies. The test set consists of an embedded pro- 
cessor, a tracking downconverter, a dual channel vector detector, a 
timing distribution module, a pulse generator, and a signal genera- 
tor. The majority of the hardware is packaged in the modular 
VXibus architecture, and the control software is National Instru- 
ments’ LabVIEW©. Measurements of systems have been made 
centered around 425 MHz, 850 MHz and 1300 MHz, although 
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other frequency regimes are available. This test set sweeps fre- 
quency and amplitude levels while measuring the in-phase and 
quadrature components of the incident, reflected, and transmitted 
signals. With this system, gain and phase measurements have 
been made on high-power amplifiers transmission lines, and low- 
level control systems individually and as a combined entity. In 
addition, utilization of this system for material characterization (e.g., 
microwave absorption versus frequency, amplitude, temperature, 
pressure, etc.) is planned. This paper will discuss the test set ar- 
chitecture, implementation, and present typical results obtained 
measuring pulsed components. 


34074 (LA-UR-94-2768) Installation and test results of a 
high-power, CW klystrode amplifier at Los Alamos National 
Laboratory. Lynch, M. (Los Alamos National Lab., NM (United 
States)); Keffeler, D.; Rees, D.; Roybal, W.; Sheikh, J. Los Alamos 
National Lab., NM (United States). [1994]. 4p. Sponsored by De- 
fense Nuclear Agency, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408125-16: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018094. Source: OSTI; NTIS; INIS; GPO Dep. 

The Chalk River Laboratory (CRL) 1.25 MeV, 267 MHz CW ra- 
dio frequency quadrupole (RFQ) project has been moved to Los 
Alamos AOT Division as a collaborative effort between Los Alamos 
and Chalk River Laboratories. The RF part of this project includes 
two 267 MHz, 0.25 MW, CW klystrode transmitters. The klystrode 
is a relatively new type of RF source that combines the input struc- 
ture from a conventional gridded tube and the output structure of a 
klystron. It is widely used within the UHF television band at re- 
duced power (60 kW at peak of sync). However, this is the first 
application of a high power klystrode for a particle accelerator. This 
paper will describe the experimental configuration at Los Alamos, 
provide block diagrams of the klystrode transmitter, discuss the at- 
tributes of the klystrode which make it a desirable candidate for 
high efficiency CW accelerators, and present relevant test results. 


34075 (LA-UR-94-2781) EPICS simulation tools for control 
system development. Wright, R.M.; Kerstiens, D.M.; Vaughn, 
G.D.; Weiss, R.E. Los Alamos National Lab., NM (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9408125-18: 17. interna- 
tional LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE94018082. Source: OSTI; NTIS; GPO Dep. 

When developing control system software there are many times 
when the ability to simulate the response of the instrumentation 
can be very useful. Examples are: (i) when the operator interface 
is being designed and the users want an idea of what the finished 
system might took like; (ii) when the interface hardware is not yet 
available; (iii) when the reaction of the control system to an error 
condition must be tested, but the actual occurrence of such an er- 
ror would cause undesirable side effects; (iv) when operators are 
being trained to use the system; (v) when an improvement or bug 
fix needs to be tested, but the running system cannot be shut 
down for long. The Experimental Physics and Industrial Control 
System (EPICS) provides tools for building simple simulations and 
interfacing to more complex simulations of accelerator hardware. At 
the lowest level an individual data channel can be switched to take 
its input from either a simulated data location or from the actual 
hardware. At a slightly higher level, sequences can be run on the 
real-time interface processor so that output to the hardware is in- 
tercepted and an appropriate substitute value is provided for the 
corresponding read-back records. At a still higher level a program 
can use the Channel Access software bus facility of EPICS to con- 
trol some global aspect of an accelerator or can interface to an 
external accelerator simulation instead of the actual accelerator. 
The goal of testing control system software using simulated hard- 
ware is to minimize the changes required in shifting between the 
simulated system and the real system. The degree of success of 
the EPICS tools in meeting the minimum change goal will be ad- 
dressed with suggestions for improvements. The implementation of 
simulated responses using EPICS tools will be discussed and 
examples of experience using the EPICS tools to create and inter- 
face to simulations will be given. 


34076 (LA-UR-94-2787) DC proton beam measurements in 
a single-solenoid low-energy beam transport system. Stevens, 
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R.R. Jr. (Los Alamos National Lab., NM (United States)); Schaf- 
stall, P.; Schneider, J.D.; Sherman, J.; Zaugg, T.; Taylor, T. Los 
Alamos National Lab., NM (United States). [1994]. 4p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9408125-24: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018277. Source: OSTI; NTIS; INIS; GPO Dep. 

High current, CW proton accelerators are being considered for a 
number of applications including disposition of nuclear wastes, re- 
duction of fissionable nuclear material inventories, safe production 
of critical nuclear materials, and energy production. All these appli- 
cations require the development of high current, reliable, hydrogen 
ion injectors. In 1986, a program using CW. RFQ technology was 
undertaken at CRL in collaboration with LANL and was continued 
there until 1993. During this time, an accelerator was built which 
produced 600 keV, 75 mA and 1,250 keV, 55 mA CW proton 
beams. The present program at Los Alamos using this accelerator 
is aimed at continuing the CRL work to demonstrate long-term reli- 
ability. In the present work, the authors are seeking to determine 
the optimal match to and the current limit of the 1,250-keV RFQ. 
This paper discusses the characterization of the 50 keV beams at 
the exit of the single-solenoid LEBT and presents both the experi- 
mental measurements and the beam simulations done to model 
this system. 


34077 (LA-UR-94-2798) Lessons learned on the Ground 
Test Accelerator control system. Kozubal, A.J.; Weiss, R.E. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9408125-12: 17. international LINAC 
conference, Tsukuba (Japan), 21-26 Aug 1994). Order Number 
DE94018271. Source: OST!; NTIS; INIS; GPO Dep. 

When we initiated the control system design for the Ground Test 
Accelerator (GTA), we envisioned a system that would be flexible 
enough to handle the changing requirements of an experimental 
project. This control system would use a developers’ toolkit to re- 
duce the cost and time to develop applications for GTA, and 
through the use of open standards, the system would accommo- 
date unforeseen requirements as they arose. Furthermore, we 
would attempt to demonstrate on GTA a level of automation far be- 
yond that achieved by existing accelerator control systems. How 
well did we achieve these goals? What were the stumbling blocks 
to deploying the control system, and what assumptions did we 
make about requirements that turned out to be incorrect? In this 
paper we look at the process of developing a control system that 
evolved into what is now the “Experimental Physics and Industrial 
Control System” (EPICS). Also, we assess the impact of this sys- 
tem on the GTA project, as well as the impact of GTA on EPICS. 
The lessons learned on GTA will be valuable for future projects. 


34078 (LA-UR-94-2801) A new rf structure’ for 
intermediate-velocity particles. Billen, J.H.; Krawezyk, F.L.; 
Wood, R.L.; Young, L.M. Los Alamos National Lab., NM (United 
States). [1994]. 6p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125-—13: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018269. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes an rf structure with high shunt impedance 
and good field stability for particle velocities 0.1 < 6 < 0.5. Tradi- 
tionally, the drift-tube linac (DTL) has been the structure of choice 
for this velocity range. The new structure, called a coupled-cavity 
drift-tube linac (CCDTL), combines features of the Alvarez DTL and 
the x-mode coupled-cavity linac (CCL). Each accelerating cavity is 
a two-cell, 0-mode DTL. The center-to-center distance between 
gaps is 7. Adjacent accelerating cavities have oppositely directed 
electric fields, alternating in phase by 180°. The chain of cavities 
operates in a x/2 structure mode so the coupling cavities are nomi- 
nally unexcited. We will discuss 2-D and 3-D electromagnetic code 
calculations, and some initial measurements on a low-power model 
of a CCDTL. We will compare shunt impedance calculations for 
DTL, CCL, and CCDTL structures. The CCDTL has potential appli- 
cation for a wide range of ion linacs. For example, high-intensity 
proton linacs could use the CCDTL instead of a DTL up to an 





energy of about 200 MeV. Another example is a stand-alone, low- 
duty, low-current, very high gradient, proton, cancer therapy 
machine. The advantage for this application would be a saving in 
the cost of the machine because the linac would be short. 


34079 (LA-UR-94-2809) Experience at the Los Alamos Me- 
son Physics Facility with the use of alloy Inconel 718 as an 
enclosure for a beam degrader and as a proton beam entry 
window. Sommer, W.F.; Ferguson, P.D.; Brown, R.D.; Cedillo, 
C.M.; Zimmerman, E. Los Alamos National Lab., NM (United 
States). [1994]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9407103— 
24: International conference on accelerator-driven transmutation 
technologies and applications, Las Vegas, NV (United States), 25- 
28 Jul 1994). Order Number DE94018289. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Operation of the Los Alamos Meson Physics Facility (LAMPF) 
began in 1972 and continues at present. An injector delivers pro- 
tons to a 0.8 kin long linear accelerator which produces a particle 
energy of 800 MeV; the protons are then transported to a variety of 
experimental areas. The proton beam is transported in a vacuum 
tube, controlled and bent by electromagnets. The highest intensity 
beam, at a maximum level of 1 mA, is delivered to the experimen- 
tal area designated as Area A. At the end of the experimental area, 
the beam is transported through an interface between beamline 
vacuum and one atmosphere air pressure. This interface is made 
of metal and is generally referred to as a beam entry window. At 
LAMPF, after the beam has exited the vacuum tube, it becomes in- 
cident on a number of experiments or “targets.” These include 
capsules for radiation damage studies, a beam “degrader” for the 
long-term neutrino experiment, and as many nine targets in the 
Isotope Production (IP) stringer system used to produce medically 
significant isotopes. Following the IP system is a beam stop used 
for the purpose its name implies. The beam stop also contains a 
beam entry window, whose purpose is to separate the 250 psig 
water cooling environment from | atmosphere of air. The beam en- 
try window, the beam degrader, and the beam stop window are 
made of alloy Inconel 718, have endured a lengthy irradiation ser- 
vice time at LAMPF, and are the subject of this report. 


34080 (LA-UR-94-2834) Design of RF-cavities for CW oper- 
ation. Krawczyk, F.L.; Bultman, N.K.; Chan, K.C.D.; Martineau, 
R.L. Los Alamos National Lab., NM (United States). [1994]. 4p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9408125-23: 17. 
international LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE94018283. Source: OSTI; NTIS; INIS; GPO Dep. 

Funnels are a key component of accelerators proposed for trans- 
mutation technologies. In addition to conventional accelerator 
elements, specialized rf-cavities are needed in a funnel. Simula- 
tions were done to obtain their electromagnetic field distribution 
and to minimize the rf-induced heat loads. Using these results a 
structural and thermal analysis of these cavities was performed to 
insure their reliability at high average power and to determine their 
cooling requirements. 


34081 (LA-UR-94-2835) Funnel section for the APDF under 
various error conditions. Nath, S. Los Alamos National Lab., NM 
(United States). [1994]. 4p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125-—25: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018280. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The proposed Accelerator Performance Demonstration Facility 
(APDF) calls for two separate low 6 sections, each comprising of 
an ion source, a Radio Frequency Quadrupole (RFQ) and a 350 
MHz drift tube linac (DTL). Each of the sections delivers 100 mA, 
CW, H* beam at 20 MeV. The two beams are then merged to- 
gether in the funnel section to form a collinear beam of 200 mA. 
The simulated performance of this funnel section in terms of the 
funnel-output beam characteristics under various input beam error 
conditions, component misalignments, and operational errors is de- 
scribed in this paper. 


34082 (LA-UR-94-2840) Low-level RF control for the AFEL. 
Ziomek, C.; Kinross-Wright, J.; Plato, J. Los Alamos National Lab.., 
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NM (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-7405-ENG-36. 
(CONF-9408146-2: 16. international free electron laser confer- 
ence, Stanford, CA (United States), 21-26 Aug 1994). Order 
Number DE94018295. Source: OSTI; NTIS; INIS; GPO Dep. 

A limiting factor in the performance of the Los Alamos Advanced 
Free Electron Laser (AFEL) is the stability of the RF accelerating 
field. A high-performance low-level RF control system has been im- 
plemented that uses analog feedback and digital feed forward to 
regulate the RF field. This low-level RF control system has 
achieved long-term amplitude and phase stabilities better than 
+0.25% and +0.33° respectively. In order to improve the RF field 
stability further, a detailed system analysis and design is proceed- 
ing. Subsystem measurements are being used to model the 
system performance, predict the performance-limiting components, 
and determine possible improvements. Results to-date, modeling 
analyses, and suggested future improvements are presented. 


34083 (LA-UR-94-3101) A 500 MW annular beam relativis- 
tic klystron. Fazio, M.V.; Haynes, W.B.; Carlsten, B.E.; Stringfield, 
R.M. Los Alamos National Lab., NM (United States). [1994]. 4p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9408125-34: 17. 
international LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). 
Order Number DE95000867. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the experimental development of a long 
pulse, high current, annular beam relativistic klystron amplifier. The 
desired performance parameters are 1 GW output power and 1 us 
pulse length with an operating frequency of 1.3 GHz. The electron 
beam voltage and current are nominally 600 kV and 5 kA. Peak 
powers approaching 500 MW have been achieved in pulses of 1 
pS nominal baseline-to-baseline duration. The half power pulse 
width is 0.5 ys. These pulses contain an energy of about 160 J. 
The design of this class of tube presents some unique challenges, 
particularly in the output cavity. The output cavity must exhibit a 
very low gap shunt impedance in order to obtain reasonable con- 
version efficiency from the low impedance modulated electron 
beam to microwave power, while still maintaining a reasonable 
loaded Q for mode purity. The physics of this device is dominated 
by space charge effects which strongly impact the design. Current 
experimental results and theoretical design considerations for this 
class of tube, and scaling to higher frequency operation, suitable 
for the Next Linear Collider are discussed. 


34084 (LA-UR-94-3279) The long-pulse, high-current rela- 
tivistic klystron at 500 MW and beyond. Fazio, M.V.; Haynes, 
W.B.; Carlsten, B.E.; Stringfield, R.M. Los Alamos National Lab., 
NM (United States). [1994]. 5p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9405243-1: High power microwave particle 
beams, San Diego, CA (United States), May 1994). Order Number 
DE95000845. Source: OSTI; NTIS; GPO Dep. 

This paper describes the development of an L-band annular 
beam, high-current relativistic klystron for producing a peak power 
of 1 GW at a pulse length of 1 ys. The tube consists of three cavi- 
ties: the input cavity driven by a 300 kW magnetron, an idler 
cavity, and an output cavity. The tube has produced 475 MW and 
an energy per pulse of 160 J. The microwave output pulse termi- 
nates prematurely, before the peak power in the electron beam 
pulse is reached. The pulse shortening is believed to be caused by 
too high a voltage across the gap of the output cavity. The result is 
electron reflection in the output gap leading to beam disruption and 
high voltage breakdown across the gap. Current experimental re- 
sults are presented with an emphasis on the design of output 
cavities for coupling microwave power from high current, very low 
impedance modulated electron beams. 


34085 (LBL-34955) Longitudinal and transverse feedback 
kickers for the ALS. Corlett, J.N.; Johnson, J.; Lambertson, G.; 
Voelker, F. Lawrence Berkeley Lab., CA (United States). Jun 1994. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940618-58: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017964. Source: OSTI; NTIS; iNIS; 
GPO Dep. 
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We describe the development of electromagnetic kickers for 
coupled-bunch feedback systems at the ALS. Transverse kickers 
are of a stripline design with one kicker per plane, operating in the 
baseband, 10 kHz to 250 MHz. Longitudinal lockers are of a coax- 
ial design with electrodes paired in series operating over the band 
1.00 to 1.25 GHz. Operating-band measurements and parasitic 
impedance measurements are presented. Power levels from beam 
induced signals are presented. Fabrication techniques are dis- 
cussed. 


34086 (LBL-34965) Automated tune measurements in the 
Advanced Light Source storage ring using a LabVIEW applica- 
tion. Hinkson, J.A.; Chin, M.; Kim, C.H.; Nishimura, H. Lawrence 
Berkeley Lab., CA (United States). Jun 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-940618-68: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94018202. Source: OSTI; NTIS; INIS; GPO Dep. 

Horizontal and vertical betatron tunes and the synchrotron tune 
are measured frequently during storage ring commissioning. The 
measurements are tedious and subject to human errors. Automat- 
ing this kind of repetitive measurement is underway using 
LabVIEW for Windows, a software application supplied by National 
Instruments Corporation, that provides acquisition, graphing, and 
analysis of data as well as instrument control through the General 
Purpose Interface Bus (GPIB). We have added LabVIEW access to 
the Advanced Light Source (ALS) data base and control system. 
LabVIEW is a fast and efficient tool for accelerator commissioning 
and beam physics studies. Hardware used to perform tune 
measurements include a tracking generator (or a white noise gen- 
erator), strip line electrodes for external “citation of the beam, 
button monitors, and a spectrum analyzer. All three tunes are dis- 
played simultaneously on the spectrum analyzer. Our program 
automatically identifies three tunes by applying and analyzing small 
variations and reports the results. This routine can be encapsulated 
in other applications, for instance, in a chromaticity measurement 
and correction program. 


34087 (LBL-34972) Plasma production for the 50 MeV 
plasma lens experiment at LBL. Leemans, W.; van der Geer, B.; 
de Loos, M.; Conde, M.; Govil, R.; Chattopadhyay, S. Lawrence 
Berkeley Lab., CA (United States). Jun 1994. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-940618-74: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94018206. Source: OSTI; NTIS; INIS; GPO Dep. 

The Center for Beam Physics at LBL has constructed a Beam 
Test Facility (BTF) housing a 50 MeV electron beam transport line, 
which uses the linac injector from the Advanced Light Source, and 
a terawatt Ti:Al,O3 laser system. The linac operates at 50 MeV 
and generates 15 ps long electron bunches containing a charge of 
up to 2 nC. The measured unnormalized beam emittance is 0.33 
mm-mrad. These parameters allow for a comprehensive study of 
focusing of relativistic electron beams with plasma columns, in both 
the overdense and underdense regime (adiabatic and tapered 
lenses). A study of adiabatic and/or tapered lenses requires careful 
control of plasma density and scale lengths of the plasma. We 
present experimental results on the production of plasmas through 
resonant two-photon ionization, with parameters relevant to an up- 
coming plasma lens experiment 


34088 


(LBL-35576) Performance of a high resolution, high 
flux density SGM undulator beamline at the ALS. Warwick, T.; 


Heimann, P.; Mossessian, D.; McKinney, W.; Padmore, H. 
Lawrence Berkeley Lab., CA (United States). 15 Jul 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940714—-19: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94018195. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of ALS beamline 7.0 is described. This is an 
integrated system for delivering radiation from a 5cm period undu- 
lator to spectroscopy and microscopy experiments across the 
range of photon energies from 60eV to 1200eV. The beamline is 
engineered to deliver the highest possible flux, with negligible de- 
formation of the optic surfaces due to heating. Two experiment 
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stations are served with rapid interchangeability. We report on the 
measured operational parameters, the resolution and flux delivered, 
and the refocus of the light into a small spot at the experiment. 


34089 (LBL-35886) Experimental characterization of ALS 
undulator radiation. Heimann, P.; Mossessian, D.; Warwick, A.; 
Gullikson, E.; Wang, C.; Marks, S.; Padmore, H.; Kincaid, B. 
Lawrence Berkeley Lab., CA (United States). 15 Jul 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940714—17: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94017967. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The radiation from the 5 cm period undulator at the Advanced 
Light Source (ALS) has been characterized using a transmission 
grating spectrometer. Spectral and angular distributions of radiation 
were measured for deflection parameter K values between 0.45 
and 2.12 at low storage ring current (0.1-0.5 mA). From the 
calibration of the spectrometer, the absolute flux density of the un- 
dulator harmonics has been determined together with the spectral 
linewidth. The electron the beam emittance was determined by an- 
alyzing the angular distribution of the red-shifted fundamental. 
Comparison has been made with radiation calculations based upon 
the measured magnetic field data of the undulator. Including field 
errors, electron beam emittance and energy spread, good agree- 
ment is found between theoretically and experimentally determined 
harmonic widths and peak brightness. 


34090 (LBL-35928) Magnetic field components in a sinu- 
soidally varying helical wiggler. Caspi, S. Lawrence Berkeley 
Lab., CA (United States). 27 Jul 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(SC-MAG-464). Order Number DE94018544. Source: OSTI; NTIS; 
INIS; GPO Dep. 

One may be interested in a pure multipole magnetic field (i.e., 
proportional to sin(n@) or cos(né) whose strength varies purely as a 
Fourier sinusoidal series of the longitudinal coordinate z (say pro- 
portional to cos, /(@™—1)*2), where L denotes the half-period of the 
wiggler and m=1,2,3---). Associated with such a z variation, there 
necessarily will be presented a z component of magnetic field 
which in the source-free region, in fact, will give rise to both normal 
and skew transverse fields associated with the functions A,(z) and 
A,(z) as expressed in Reference. In this note the field compo- 
nents and expression for the scalar potential both inside and 
outside a thin pure winding surface are included with additional 
contributions from a possible high permeable shield. It is also 
shown that for a pure dipole case of n=1 and pure axial variation 
of m=1 the transverse field can be derived from a simple two di- 
mensional field. 


34091 (LBL-PUB-5390) U10.0 Undulator conceptual design 
report. Hoyer, E. Lawrence Berkeley Lab., CA (United States). Jun 
1994. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95000791. Source: OSTI; NTIS; INIS; GPO Dep. 

The U10.0 Undulator described here is a 43 period, 10 cm pe- 
riod, 4.5 meter long insertion device. Designed for the Advanced 
Light Source (ALS) storage ring at the Lawrence Berkeley Labora- 
tory. This insertion device will provide high brightness, 
quasi-monochromatic radiation in the 5-950 eV energy range. This 
conceptual design report includes sections on: parameter develop- 
ment, spectral performance, and accelerator requirements, physics 
specifications and the detailed conceptual design of the magnetic 
structure, the support/drive systems, the insertion device control 
system, the vacuum system, and installation for the U10.0 Undula- 
tor. 


34092 (SLAC-PUB-6606) The polarized electron source of 
the Stanford Linear Accelerator Center. Schultz, D.; Alley, R.; 
Clendenin, J.; Frisch, J.; Mulhollan, G.; Saez, P.; Tang, H.; Witte, 
K. Stanford Linear Accelerator Center, Menio Park, CA (United 
States). Aug 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9408125—4: 17. international LINAC conference, Tsukuba (Japan), 
21-26 Aug 1994). Order Number DE94017933. Source: OSTI; 
NTIS; INIS; GPO Dep. 





The Stanford Linear Accelerator has been running with polarized 
electrons both in the collider (SLC) mode and in the fixed target 
mode. The accelerators polarized electron source is based on a 
thin, strained GaAs photocathode, which is held at a negative high 
voltage and illuminated by a Titanium Sapphire laser. The reliability 
of the source was better than 95% during the eight-month-long 
1993 SLC run. A beam polarization of 63% was measured by the 
SLD experiment at the SLC interaction point in the 1993 data run. 
The fixed-target experiment E143 measured a beam polarization of 
85% in its 1993-94 run. These polarization measurements, made 
at high energy, are in good agreement with measurements made 
at low energy on a calibrated Mott polarimeter. The higher beam 
polarization in the fixed target experiment is due to a thinner, more 
highly strained GaAs photocathode than had been used earlier, 
and to the experiment’s low beam current requirements. The SLC 
is now running with the high polarization photocathode. Details of 
the source, and experience with the high polarization strained 
GaAs photocathodes on the accelerator in the current SLC run, will 
be presented. 


34093 (WUB-DIS—92-5) Photocathodes inside supercon- 
ducting cavities: Studies on the feasibility of a 
superconducting photoelectron source of high brightness. Ex- 
ternal report. Michalke, A. Wuppertal Univ. (Gesamthochschule) 
(Germany). Fachbereich 8 - Naturwissenschaften 1 - Physik. 20 
Dec 1992. 105p. (in German). Order Number DE95708606. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have done studies and experiments to explore the feasibility 
of a photoemission RF gun with a superconducting accelerator 
cavity. This concept promises to provide an electron beam of high 
brightness in continuous operation. It is thus of strong interest for a 
free-electron-laser or a linear collider based on a superconducting 
accelerator. In a first step we studied possible technical solutions 
for its components, especially the material of the photocathode and 
the geometrical shape of the cavity. Based on these considera- 
tions, we developed the complete design for a prototype electron 
source. The cathode material was chosen to be alkali antimonide. 
In spite of its sensitivity, it seems to be the best choice for a gun 
with high average current due to its high quantum efficiency. The 
cavity shape was at first a reentrant-type single cell of 500 MHz. It 
is now replaced by a more regular two-and-half cell shape, an 
independent half cell added for emittance correction. Its beam dy- 
namics properties are investigated by numerical simulations; we 
estimated a beam brightness of about 5x10'’ A/(m.rad)*. But the 
mutual interactions between alkali antimonide photocathode and 
superconducting cavity must be investigated experimentally, be- 
cause they are completely unkown. (orig.) 


4304 Storage Rings 
Refer also to citation(s) 34001, 34006, 34014 


34094 (ANL/MSD/CP-82832) A multipurpose monochroma- 
tor for the BESSRC CAT beamlines at the APS x-ray facility. 
Ramanathan, M. (Argonne National Lab., IL (United States)); Beno, 
M.A.; Knapp, G.S.; Jennings, G.; Cowan, P.L.; Montano, P.A. Ar- 
gonne National Lab., IL (United States). Materials Science Div. 
Aug 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940714-29: In- 
ternational meeting on synchrotron radiation instrumentation, Stony 
Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94019286. Source: OSTI; NTIS; INIS; GPO Dep. 

The Basic Energy Science Synchrotron Radiation Center 
(BESSRC) Collaborative Access Team (CAT) will construct x-ray 
beam lines at two sectors of the Advanced Photon Source facility. 
In most of the beam lines the first optical element will be a 
monochromator, so that a standard design for this critical compo- 
nent is advantageous. The monochromator is a double crystal, 
fixed exit scheme with a constant offset designed for UHV window- 
less operation. In this design, the crystals are mounted on a 
turntable with the first crystal at the center of rotation. Mechanical 
linkages are used to correctly position the second crystal and 
maintain a constant offset. The main drive for the rotary motion is 
provided by a vacuum compatible Huber goniometer isolated from 
the main vacuum chamber. The design of the monochromator is 
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such that it can accommodate water, gallium or liquid nitrogen 
cooling for the crystal optics. 


34095 (ANL/XFD/CP-—82936) Vacuum tests of a beamline 
front-end mock-up at the Advanced Photon Source. Liu, C.; 
Nielsen, R.W.; Kruy, T.L.; Shu, D.; Kuzay, T.M. Argonne National 
Lab., IL (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940714-8: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94016891. Source: OSTI; NTIS; INIS; GPO Dep. 

A-mock-up has been constructed to test the functioning and per- 
formance of the Advanced Photon Source (APS) front ends. The 
mock-up consists of all components of the APS insertion-device 
beamline front end with a differential pumping system. Primary vac- 
uum tests have been performed and compared with finite element 
vacuum calculations. Pressure distribution measurements using 
controlled leaks demonstrate a better than four decades of pres- 
sure difference between the two ends of the mock-up. The 
measured pressure profiles are consistent with results of finite ele- 
ment analyses of the system. The safety-control systems are also 
being tested. A closing time of ~20 ms for the photon shutter and 
~7 ms for the fast closing valve have been obtained. Experiments 
on vacuum protection systems indicate that the front end is well 
protected in case of a vacuum breach. 


34096 (BNL-60749) Bunched beam instability with fre- 
quency spread. Zhang, S.Y. (Brookhaven National Lab., Upton, 
NY (United States). AGS Dept.); Weng, W.T. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 2ip. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9407121—2: Workshop on beam instabilities in 
storage rings, Hefei (China), 25-30 Jul 1994). Order Number 
DE94018632. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, the eigenvalue type solution to the bunched beam 
instability with frequency spread is studied. The approach provides 
a comprehensive solution to the problem by including all necessary 
modes. The synchrotron frequency spread is represented by a 
mode decomposition, the decomposed modes have different inher- 
ent frequencies from each other and the corresponding radial 
functions are different from the ones without frequency spread. The 
environmental impedance induced feedback applied to these 
modes and then creates Landau damping effect. The radial modes 
and therefore the line densities can be solved throughout the Lan- 
dau damping, thus to provide some insight into the process. 
Several conceptual and computational problems are discussed, and 
the method is compared with the conventional Landau damping 
treatment. Finally, the case of mode coupling is also discussed. 


34097 (DESY—94-087) Analysis of spin depolarizing effects 
in electron storage rings. Boege, M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany); Hamburg Univ. 
(Germany). Fachbereich 12 - Physik. May 1994. 87p. Order Num- 
ber DE95702902. Source: OSTI; NTIS (US Sales Only); INIS. 

In this thesis spin depolarizing effects in electron storage rings 
are analyzed and the depolarizing effects in the HERA electron 
storage ring are studied in detail. At high beam energies the equi- 
librium polarization is limited by nonlinear effects. This will be 
particularly true in the case of HERA, when the socalled "spin rota- 
tors” are inserted which are designed to provide longitudinal 
electron polarization for the HERMES experiment in 1994 and later 
for the H1 and ZEUS experiment. It is very important to quantify 
the influence of these effects theoretically by a proper modelling of 
HERA, so that ways can be found to get a high degree of polariza- 
tion in the real machine. In this thesis HERA is modelled by the 
Monte-Carlo tracking program SITROS which was originally written 
by J. Kewisch in 1982 to study the polarization in PETRA. The first 
part of the thesis is devoted to a detailed description of the funda- 
mental theoretical concepts on which the program is based. Then 
the approximations which are needed to overcome computing time 
limitations are explained and their infiuence on the simulation result 
is discussed. The systematic and statistical errors are studied in 
detail. Extensions of the program which allow a comparison of 
SITROS with the results given by “linear” theory are explained. 
(orig.) 
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34098 (KEK-PROC-93-10, pp. 41-43) Construction of 
SPring-8 LINAC. Yokomizo, Hideaki (JAERI-RIKEN SPring-8 
Project Team, Tokyo (Japan)); Yoshikawa, Hiroshi; Suzuki, Shin- 
suke; Yanagida, Ken-ichi; Mizuno, Akihiko; Hori, Toshihiko; 
Tamezane, Kenji; Kodera, Masahiko; Sakaki, Hironao; Mashiko, 
Katsuo. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Aug 1993. (In Japanese). (CONF-9307187-: 18. linear 
accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In Pro- 
ceedings of the 18th linear accelerator meeting in Japan. 471p. 
Order Number DE94777550. Source: OSTI; NTIS; INIS. 

Construction of the linac building has been started in February 
1993. The components of the linac are under manufacturing. The 
preinjector of linac was already constructed and temporarily in- 
stalled in Tokai Establishment in order to test the beam quality. 
(author). 


34099 (KEK-PROC—93-10, pp. 44-47) Upgrade of PF injec- 
tor linac for B-factory. Sato, Isamu (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japan- 
ese). (CONF-9307187—: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

An upgrade of the PF injector linac has been planed for the KEK 
B-factory project, and its energies will be reinforced from 2.5 GeV 
to 8.0 GeV in order to inject directly both beams of electron and 
positron into the collider rings. This upgrade will be performed by 
combination with the subjects as developments of high power 
source and of rf-power multipling techniques and extension of the 
linac length. A feasibility study of endurable discharges into appli- 
cated accelerator structure with high field have also been executed 
continuously. R and D have been steadily advanced for an 
upgrade of klystron, power multipling installations as SLED, recon- 
structions of klystron modulators, and etc. This paper describes the 
results of R and D and the outline of the new injector. (author). 


34100 (KEK-PROC-—93-10, pp. 64-66) Electron gun for 
SPring-8 linac. Hori, T. (JAERI-RIKEN SPring-8 Project Team, 
Tokyo (Japan)); Yoshikawa, H.; Suzuki, S.; Yanagida, K.; Mizuno, 
A.; Sakaki, H.; Tamezame, K.; Yokomizo, H. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japan- 
ese). (CONF-9307187—: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

The preinjector of SPring-8 linac was already installed in Tokai 
Establishment of JAERI. We obtained the initial performance of the 
electron gun. The electrons are emitted by Y796 cathode assem- 
bly, and extracted by 200 kV anode voltage. Three types of grid 
pulsers were prepared for different pulse length, 1 nsec, 10-40 
nsec and 1 ysec. On the 1 nsec mode, this gun generated 22 A 


peak currents by 500/12Q impedance converter, and by crip line 
method. (author). 


34101 (KEK-PROC—93-10, pp. 97-100) Fast rise time beam 
current monitor. Yanagida, Kenichi (JAERI-RIKEN SPring-8 
Project Team, Tokyo (Japan)); Suzuki, Shinsuke; Yoshikawa, Hi- 
roshi; Hori, Toshihiko; Mizuno, Akihiko; Tamezane, Kenji; Kodera, 
Masahiko; Yokomizo, Hideaki. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japanese). 
(CONF-9307187—: 18. linear accelerator meeting, Tsukuba 
(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

Two wall current monitors were developed. One was developed 
to learn properties of monitor. With a knowledge of those proper- 
ties, another was carefully designed. This paper describes 
properties between design parameters and performances; for 
example, nominal resistance and effective resistance, resonant fre- 
quency of the monitor and rise time, Q-factor and overshoot, core’s 
characteristics and bandwidth. Later wall current monitor has a fast 
rise time of +250 ps, an output of ~1.4 V/A (effective resistance of 
1.4Q), a linearity within 2.2% in the current range of 0-10A, and 
broad bandwidth (20kHz-2GHz). (author). 
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34102 (KEK-PROC—93-10, pp. 267-269) RF cavity for the 
Photon Storage Ring. Tsutsui, Hiroshi (Sumitomo Heavy Indus- 
tries Ltd., Tokyo (Japan)); Hori, Toshitada; Takayama, Takeshi; 
Yamada, Hironari; Sato, Isamu; Shimoda, Koichi. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

An FF cavity prototype for the Photon Storage Ring was assem- 
bled and tested. The measured data agree well with the data from 
3D code MAFIA. (author). 


34103 (LBL-34958) Closed orbit distortion from parasitic 
collisions in PEP-Il. Furman, M.A. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO3-76SF00098. (CONF- 
940618-69: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94018203. Source: OSTI; NTIS; INIS; GPO Dep. 

The dipole force on the beams caused by the parasitic collisions 
(PCs) induces closed orbit distortions in the interaction region (IR): 
“typical” bunches (those far away from the ion-clearing gap), collide 
center-on-center with a small horizontal crossing angle; “pacman” 
bunches (those close to the gap) not only collide at an angle, but 
their centers are displaced as well; and the orbit separation be- 
tween the beams at the PCs is different from nominal. We evaluate 
these effects as a function of horizontal tune in first-order approxi- 
mation. This analysis yields one set of constraints that are 
absolutely necessary, although far from sufficient, for reliable oper- 
ation. We conclude that the crossing angle and orbit displacements 
are small except for tune values very close to the integer (above or 
below), and that fractional tunes 2 0.35 are favored. 


34104 (LBL-35791) Sources of amplitude-dependent tune 
shift in the PEP-Il design and their compensation with oc- 
tupoles. Forest, E. (Lawrence Berkeley Lab., CA (United States)); 
Robin, D.; Zholents, A.; Donald, M.; Helm, R.; Irwin, J.; Mosham- 
mer, H. Lawrence Berkeley Lab., CA (United States). Jun 1994. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CBP—89; CONF-940618-76: 4. Euro- 
pean particle accelerator conference, London (United Kingdom), 27 
Jun - 1 jul 1994). Order Number DE94018198. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Higher order contributions from sextupoles and dipole fringe 
fields, quadrupole fringe fields, kinematic terms in the Hamiltonian 
and systematic or random multipole errors may degrade the dy- 
namic aperture by shifting the particles in the tune plane in an 
undesired direction. The authors compare the various sources 
quantitatively and discuss their impact on the dynamic aperture of 
the PEP-II low energy ring (LER) lattice. A tunable compensation 
scheme for the LER lattice, which permits an independent control 


of the tune shift with amplitude in the two transverse planes is pre- 
sented. 


34105 


(LBL-35957) Transverse mode coupling instability 
with a double rf system. Chin, Yong Ho. Lawrence Berkeley Lab., 
CA (United States). Jun 1994. 3p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940618-56: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94017972. Source: OSTI; NTIS; INIS; GPO Dep. 

Effects on a transverse mode coupling instability in a storage 
ring by a strongly deformed rf bucket in a double rf system are 
studied. An eigenvalue equation, respectively the vanishing of the 
determinant of an infinite matrix, is derived from a Hamiltonian for- 
malism. Truncation of th is determinant permits solution of the 
problem on a computer, and a code MOSDRF has been written 
which finds the complex mode frequencies. The stability limits are 
determined by equating the imaginary part of the solution to the ra- 
diation damping rate. The theory was applied to LEP with third 
higher-harmonic cavities, and the results were compared with 
those obtained by the Multi-particle simulation program FEDBAK. 
They agree well, and show that the threshold current will be re- 
duced rather than improved. 





34106 (LBL-36061) A proposal for the generation of ultra- 
short x-ray pulses. Zholents, A.A. (Lawrence Berkeley Lab., CA 
(United States)); Zolotorev, M.S. Lawrence Berkeley Lab., CA 
(United States); Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Aug 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098 ; 
AC03-76SF00515. (CBP—101; CONF-9408146-7: 16. international 
free electron laser conference, Stanford, CA (United States), 21-26 
Aug 1994). Order Number DE95000790. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper it is shown that optical stochastic cooling in a 150 
MeV electron storage ring will allow production of a beam with lon- 
gitudinal emittance 4.5 x 10-® MeV-m. Such a small emittance 
accompanied with a bunch compression technique based upon the 
transformation in the longitudinal phase space will allow achieving 
a bunch length 30 um. This bunch could then be used for the gen- 


eration of ultra-short x-ray pulses by the Compton scattering of 
laser photons. 
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Refer also to citation(s) 32135, 32460, 32473, 32542, 32814, 
32822, 32825, 32855, 33521, 33911, 33912, 34018, 34023, 34032, 


34033, 34034, 34248, 34249, 34312, 34322, 34331, 34459, 34526, 
34603, 34910, 35054 


34107 (BNL-49994) Gamma-ray spectrometer utilizing 
xenon at high pressure. Smith, G.C. (Brookhaven National Lab.., 
Upton, NY (United States)); Mahler, GJ.; Yu, B.; Kane, W.R.; 
Markey, J.K. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940748-82: In- 
stitute of Nuclear Materials Management annual meeting, Naples, 
FL (United States), 17-20 Jul 1994). Order Number DE94016818. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A prototype gamma-ray spectrometer utilizing xenon gas near 
the critical point (166°C, 58 atm) is under development. The spec- 
trometer will function as a room-temperature ionization chamber 
detecting gamma rays in the energy range 100 keV2 MeV, with an 
energy resolution intermediate between semiconductor (Ge) and 
scintillation (Nal) spectrometers. The energy resolution is superior 
to that of a Nal scintillation spectrometer by a substantial margin 
(approximately a factor 5), and accordingly, much more information 
can be extracted from a given gamma-ray spectrum. Unlike germa- 
nium detectors, the spectrometer possesses the capability for 
sustained operation under ambient temperature conditions without 
a requirement for liquid nitrogen. 


34108 (CBPF-NF—-032/92) Fission yields measured with tar- 
get materials in contact with solid state track detectors. 
Tavares, O.A.P. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). 1992. 21p. Order Number 
DE95600627. Source: OSTI; NTIS (US Sales Only); INIS. 

The configuration of the contact of fissionable target materials 
with dielectric track detectors is reviewed to obtain fission yields 
corrected for fragment self-absorption in fission sources of different 
thicknesses and for optical magnification for the observation of 
etched fission tracks. Total detection efficiency and effective thick- 
ness of the target sample are obtained in the case of formation of 
cone-shaped tracks by etching. A number of useful formulae for 
evaluation of fission yields in both induced and spontaneous fission 
experiments is reported. The method can be extended and applied 
also to fission-related problems, natural and induced emission of 
nuclear fragments, and nuclear reaction studies as well. (author). 


34109 (CNIC—00773) Two-channel neutron boron meter. 
Chen Yongging (Nuclear Power institute of China, Chengdu, SC 
(China)); Yin Guowei; Chai Songshan; Deng Zhaoping; Zhou Bin. 
China Nuclear Information Centre, Beijing, BJ (China). Sep 1993. 
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9p. (In Chinese). (SINRE—0039.). Order Number DE95602327. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The two-channel neutron boron meter is a continuous on-line 
measuring device to measure boron concentration of primary cool- 
ing liquid of reactors. The neutron-leakage-compensation method is 
taken in the measuring mechanism. In the primary measuring con- 
figuration, the mini-boron-water annulus and two-channel and 
central calibration loop are adopted. The calibration ring and 
constant-temperature of boron-water can be remotely controlled by 
secondary instruments. With the microcomputer data processing 
system the boron concentration is automatically measured and cali- 
brated in on-line mode. The meter has many advantages such as 


high accuracy, fast response, multi-applications, high reliability and 
convenience. 


34110 (CNIC—00817) An ion sensitive probe and its appli- 
cation to a mirror device. Duan Shuyun (Southwest Inst. of 
Physics, Leshan, SC (China)); Yang Zhigang. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Mar 1994. 8p. (In Chinese). 
(SIP-0068.). Order Number DE95602307. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The basic principle and design parameters of an ion sensitive 
probe are introduced. The ion and electron temperature in a mirror 
is successfully measured by this probe. Discussions about the 


curves of ion temperature and density measured by the probe are 
also presented. 


34111 (CONF-9405199-2) Monolithic circuits for lead-glass 
calorimetry. Wintenberg, A.L. (and others); Awes, T.C.; Britton, 
C.L. Jr. Oak Ridge National Lab., TN (United States). [1994]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. From LeCroy conference on electronics 
for future colliders; Montvale, NJ (United States); 10-11 May 1994. 
Order Number DE94019112. Source: OSTI; NTIS; INIS; GPO Dep. 

Electronics developed for signal processing, digitization, and 
readout of a 10,000-element lead-glass electromagnetic calorimeter 
for CERN experiment WAQ8 are described. Chief among the com- 
ponents developed are two CMOS monolithic circuits. One, known 
as the “Preamp” chip, includes eight channels each of integrator, 
dual gain amplifier, fast shaping amplifier, constant fraction discrim- 
inator, and also two 2 x 2 current sums for trigger purposes, and 
maskable calibration pulsers for the time and energy channels. It 
also includes three 6-bit DACs for setting thresholds and calibration 
values. The other chip, known as the “ATA” (AMU/TAC/ADC) chip, 
includes 16 channels of AMU (analog memory unit), 8 channels of 
TAC, and 24 channels of Wilkinson-type ADC. A description of 
these chips’ design and performance is given, together with a short 
description of supporting circuitry and of initial system performance 
as measured with 2- to 20-GeV electrons. 


34112 (DESY—94-084) Test of a forward neutron calorime- 
ter for the ZEUS experiment at HERA. Bhadra, S. (York Univ., 
Toronto, ON (Canada)); Brkic, M.; Frisken, W.; Furutani, K.; 
Hanna, D.; Holm, U.; Krebs, B.; Levman, G.; Loehr, B. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). May 1994. 
18p. Order Number DE95703006. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A Forward Neutron Calorimeter (FNC) for ZEUS is being con- 
structed to detect high energy neutrons produced in the proton 
direction in ep collisions at HERA. To investigate the feasibility of 
such studies, a small iron-scintillator sandwich calorimeter was 
placed on the zero degree line 102 m downstream of the main 
ZEUS detector. The calorimeter was calibrated by studying proton 
beam-gas interactions during the HERA acceleration cycle. The de- 
sign and construction of the calorimeter are described and the 
results of the test studies presented. (orig.) 


34113 (EUR-14645) Certification of a copper metal refer- 
ence material for neutron dosimetry. (EC nuclear reference 
material 522). Ingelbrecht, C. (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear Mea- 
surements); Pauwels, J.; Lievens, F. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. 27p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Copper metal of > 99.995% nominal purity in the form of 0.1 
and 1.0 mm thick foil and 0.5 and 1.0 mm diameter wire has been 


ERA Vol. 19, No. 12 343 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


certified for its cobalt and silver mass fractions. The certified values 
are < 0.05 mg.kg—' and 0.95 + 0.04 mg.kg~' respectively, based 
on 66 results for cobalt and 88 results for silver obtained by nine 
laboratories using three methods. This reference material, EC-NRM 
522, is intended for reactor neutron dosimetry. (authors). 14 refs., 
1 annexe, 10 tabs., 2 figs. 


34114 (EUR-14646) Certification of an iron metal reference 
material for neutron dosimetry (EC nuclear reference material 
524). Ingelbrecht, C. (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements); 
Pauwels, J.; Lievens, F. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. 25p. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Iron metal, of > 99.996% nominal purity, in the form of 0.1 mm 
thick foil and of 0.5 mm diameter wire has been certified for its 
manganese and cobalt mass fractions. The certified value of the 
cobalt mass fraction (< 0.05 mg.kg~') is based on 39 accepted 
results from five laboratories using two different methods. The cer- 
tified value of the manganese mass fraction (< 0.1 mg.kg~") is 
based on 41 accepted results from five laboratories using three dif- 
ferent methods. The overall purity was also verified. The material is 
intended to be used as a reference material in neutron dosimetry. 
(authors). 8 refs., 9 tabs., 2 figs. 


34115 (FNAL/C—94/205-E) SVX’, the new CDF silicon ver- 
tex detector. Cihangir, S. (and others); Gillespie, G.; Gonzalez, H. 
Fermi National Accelerator Lab., Batavia, IL (United States). 26 
Aug 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9405168-6: 6. 
Pisa meeting on advanced detectors, Elba (Italy), 22-28 May 1994). 
Order Number DE94018986. Source: OSTI; NTIS; INIS; GPO Dep. 

The Collider Detector at Fermilab (CDF) radiation hardened sili- 
con vertex detector (SVX’) is described. The new detector has 
several improvements over its predecessor such as better signal to 
noise and higher efficiency. It’s expected to have a radiation toler- 


ance in excess of 1 Mrad. It has been taking data for several 
months and some preliminary results are shown. 


34116 (FNAL/C—94/242-E) Mechanical design of the CDF 
SVX ll silicon vertex detector. Skarha, J.E. (Johns Hopkins Univ., 
Baltimore, MD (United States). Dept. of Physics and Astronomy). 
Fermi National Accelerator Lab., Batavia, IL (United States). Aug 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-940816-11: Meeting of 
the Division of Particles and Fields of the American Physical Soci- 
ety, Albuquerque, NM (United States), 2-6 Aug 1994). Order 
Number DE94018985. Source: OSTI; NTIS; INIS; GPO Dep. 

A next generation silicon vertex detector is planned at CDF for 
the 1998 Tevatron collider run with the Main Injector. The SVX II 
silicon vertex detector will allow high luminosity data-taking, enable 
online triggering of secondary vertex production, and greatly in- 
crease the acceptance for heavy flavor physics at CDF. The 
design specifications, geometric layout, and early mechanical pro- 
totyping work for this detector are discussed. 


34117 (FNAL-TM—1899) The effect of azimuthal inert mate- 
tial on the CMS hadron calorimeter. Green, D. Fermi National 
Accelerator Lab., Batavia, IL (United States). 4 Aug 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE94018981. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The baseline design for the CMS hadronic calorimeter (HCAL) 
calls for barrel wedges subtending an azimuthal range of 1/18 of 2 
x. These wedges will each have about 1 cm of inert material which 
is required to make a self supporting structure. Therefore, it is ex- 
pected that there will be about 2 cm of inert material between 
active elements in the CMS calorimeter. Since the inner radius of 
the HCAL modules is at 1.95 m, there is about 3% of the azimuth 
which is inert and possibly projective. Previous studies for the SDC 
endcap have indicated that such a level of inert material is largely 
benign. However, it is necessary to examine the specific case of 
CMS, both in the barrel and in the endcap. 
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34118 (GSI-94-48(prepr.)) Penning trap mass spectrometry 
on short-lived radionuclides. Kluge, H.J. (Heidelberg Univ. (Ger- 
many). Physikalisches Inst.); Bollen, G.; Carlberg, C.; Moore, R.B. 
ISOLDE Collaboration. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Aug 1994. 22p. (CONF-9406212-: 
Antibes conference on nuclear shapes and nuclear structure at low 
excitation energies, Antibes (France), 20-25 Jun 1994). Order 
Number DE95707562. Source: OSTI; NTIS (US Sales Only); INIS. 

Penning traps can be used as mass spectrometers of extremely 
high resolving power, accuracy and sensitivity. To adapt them to 
mass measurements on short-lived isotopes, methods have been 
developed to capture ions in flight in ion traps, to cool them and to 
determine their mass via a measurement of the cyclotron fre- 
quency. The tandem Penning trap mass spectrometer ISOLTRAP, 
which incorporates these techniques, is installed at the on-line 
mass separator ISOLDE at CERN, Geneva. Mass data are pre- 
sented for 62 radionuclides to date. Other project based on this 
technology that are just beginning are reported. Possibilities of 
extending the techniques to very short lived radionuclides are dis- 
cussed. (orig.) 


34119 (INIS-BR-3401) Neutron dosimeter utilizing CR-39. 
Souza, H.V.C. de. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de En- 
genharia. May 1991. 99p. (In Portuguese). Order Number 
DE95600628. Source: OSTI; NTIS (US Sales Only); INIS. 

A personnel neutron dosimeter has been developed with dis- 
cretization in a wide range of energies of real interest, utilizing the 
CR-39 polymer, to detect recoil protons in the fast range, and al- 
pha particles in the thermal and epithermal ranges, with possibility 
to be disposed in the IRD/CNEN's conventional film badge suport. 
They are presented, abstractly, the difficulties and importance of 
the neutron dosimetry, beyond the general objectives that moti- 
vated this work execution. The details of the materials utilized in 
the dosimeter confection, and the experimental methodology em- 
ployed to obtain the performance curves are presented. The results 
about linearity response of the dosimeter with respect to equivalent 
dose, in a wide range of doses, and about the verified angular de- 
pendence are analysed. (author). 


34120 (INIS-BR-3420) Thermoluminescence studies on 
some natural crystals. Silva, M.C.P. da. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1985. 85p. (In Por- 
tuguese). Order Number DE95602270. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A comparative study was performed on the minerals Amethyst, 
Calcite, Calamine, Spodumene, Feldspar, Rutile, and various types 
of Tourmaline, which can be used as thermoluminescent dosime- 
ters. After the study and analysis of the thermoluminescent 
characteristics of these minerals, it was possible to conclude that 
in a general way all were sensitive to gamma ray expositions in the 
range of 10-* to 1 coulomb/Kg (3,9 to 3900 Roentgen). However, 
it should be pointed out that the white and pink Feldspar and the 
pink and green Tourmaline were demonstrably superior as detec- 
tors of radiation. Besides displaying a high sensitivity, there is little 
decay of the thermoluminescent intensity, low sensitivity to ambient 
light, good linearity within the range studied, and easily accessible 
thermoluminescent emission curves with peaks between 180° C. 
(author). 


34121 (INIS-mf—13969, pp. 464-467) Development of whole 
body counters for nuclear medicine and radiation protection at 
the Research Centre Seibersdorf. Steger, F. (Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria)); Riedimayer, L.; 
Schmeskal, T.; Markowitsch, P. Austrian Radiation Protection As- 
sociation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 4 Aug 1994. 486p. (CONF-9304265-—: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Whole Body Counters (WBC) are measuring devices for small 
amounts of gamma emitting radionuclides and their distribution in 
the human body. Every hospital with a nuclear medical department 





and every large radiation protection institute should be equipped 
with such instruments today. The Research Centre Seibersdorf has 
developed three Whole Body Counter types for a large variety of 
applications. 


34122 (INIS-mf—13969, pp. 436-440) Fast time- and space- 
resolved measurements of radon daughters and other 
airborne beta-emitters. Philipsborn, H. von (Univ. Regensburg, D- 
93053 Regensburg (Germany)). Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 23 Jun 1994. 486p. (CONF-9304265—: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

A novel radon daughter monitor with a highly efficient and user- 
friendly sampler and detector was developed in cooperation with 
Muenchener Apparatebau mab. Within minutes a few Ba/m® of 
radon daughters (equilibrium equivalent concentration) or other air- 
borne beta-emitters can be measured reliably and displayably, 
hence the name Living Level Monitor for the new system. 


34123 (INIS-mf-13969, pp. 263-266) Recent development in 
liquid scintillation counting. "LSC 92’ - a review. Pock, K. (Fed- 
eral Inst. for Food Control and Research, Vienna (Austria)). 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). in Radia- 
tion protection in neighbouring countnes in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the conference on ‘Liquid Scintillation Counting 92’ improved 
methods of sample preparation and better instrumentation were 
presented. A short overview is given in this article. (rieger). 


34124 (INIS-mf—13969, pp. 271-275) Automatic track 
analysing in nuclear particle detection. Palfalvi, J. (KFKI-Atomic 
Energy Research Inst., P.O. Box 49, H-1525 Budapest (Hungary)); 
Sajo-Bohus, L.; Durrani, S.A. Austrian Radiation Protection Associ- 
ation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 16 Jun 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Rassive, integrating particle detectors as Solid State Nuclear 
Track Detectors (SSNTD) have a great importance in radiation pro- 
tection, namely in neutron and radon dosimetry. Manual evaluation 
of such detectors is time consuming and suffers of large subjectiv- 
ity and consequently uncertainty. Image analysing systems provide 
higher speed and objectivity which may allow even to use them for 
particle energy spectroscopy. Complicate systems are rather ex- 
pensive, not available in small laboratories. Cheap and simple 
systems can be easily developed including the hardware and soft- 
ware. The following steps of digital image processing are touched: 
Noise reduction and track edge enhancement. The effects of the 
image processing are related to the neutron and alpha particle en- 
ergy determination in two experiments. 


34125 (INIS-mf-13969, pp. 276-279) The determination of 
the optimal shape of the samples in gamma-ray spectrometry. 
Korun, M. (J. Stefan Inst., Univ. of Ljubljana, Ljubljana (Slovenia)); 
Martincic, R. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 16 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At J. Stefan Institute a new approach to the Ge detector calibra- 
tion and efficiency calculation has been developed. Time consuming 
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tasks have been automatised by robot system. When developing 
the calibration procedure one has also to solve the geometry opti- 
mization problem especially for the case of low level counting and 
small amount of available sample material. In our approach the op- 
timal thickness-to-radius ratio is assessed for cylindrical samples. 
The limit case of no absorption and the case of high absorption are 
discussed, the optimal thickness-to-radius ratio is experimentally 
determined for the case of low absorption and the results of the 
measurements are compared with the calculated value. 


34126 (INIS-mf—13969, pp. 280-283) New dose rate detec- 
tors for the measuring network of the Republic of Slovakia. 
Rieck, W. (FAG Radiation Measuring Technology Division, POB 
1660, W-8520 Erlangen (Germany)); Fritz, J.; lwatschenko-Borho, 
M.; Skulec, S. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 16 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). in Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OST]; 
NTIS (US Sales Only); INIS. 

The Republic of Slovakia has started to build up a new environ- 
mental radioactivity measuring network. To fulfill the challenging 
requirements concerning measuring range, energy dependence, 
and accuracy in that network, a new dose rate detector FHZ 621 B 
has been developed. The FHZ 621 B proportional detector is 
based on the well experienced FHZ 621 A, an intelligent environ- 
mental dose rate detector with a built-in microprocessor. The new 
design of the electronic circuitry and an improved data analysis 
provide two main features: Firstly the upper limit of the measuring 
range has been extended to 1 Sv/h and secondly even in the case 
of extremely high dose rates of 100 Sv/h and more the displayed 
value will remain at its maximum level. The excellent energy re- 
sponse of 30 keV - 1.3 MeV over the entire measuring range and 


the high accuracy even in case of environmental background mea- 
surements have been fully retained. 


34127 (INIS-mf-13969, pp. 284-287) Passive samplers in 
tritium handling laboratories. Risposi, L. (Radiation Protection 
Unit, Ispra-Joint Research Center, Ispra (Italy)); Federigi, L.; Dova, 
P. Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The behaviour of some commercial adsorbent, such as Zeolite 
type 3A, Mordenite and Silica-gel, in presence of water vapor and 
tritiated water and the possibility to use these material to make a 
passive sampler to check the atmospheric tritium concentration 
have been investigated. The dependence of the adsorption rate of 
water vapor by the atmosphere conditions and physical parameters 
of the sampler have been evaluated and discussed. 


34128 (INIS-mf-13969, pp. 292-295) Development of pro- 
portional counter tube for environmental gamma radiation 
monitoring. Erdelyi, K. (Micro Vacuum Ltd., Kerekgyarto u. 10, 
H-1147 Budapest (Hungary)); Szendroe, |. Austrian Radiation Pro- 
tection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 16 Jun 1994. 486p. (CONF-9304265—: 
Austrian-italian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The stable and reliable operation of proportional counter tubes 
(PRC) requires that the composition of the high purity gas mixture 
in the counter tube does not change during the operation and no 
impurity can diffuse inside of the active region. In the development 
of the technology process of PRC tube we paid special attention to 
this requirement. This is the reason why we use stainless steel 
material for the tube wall and we developed a special cleaning pro- 
cedure of the components. A special vacuum and gas system 
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allows to anneal the tube under vacuum before filling it with gas 
and to fill the tube with the high purity gas mixture. The compo- 
nents and the relative composition of the gas mixture can be 
regulated (with accuracy of + 1%). 


34129 (INIS-mf-13969, pp. 296-299) Calibration of a Ge- 
detector system for the quantitative measurement of +125 
incorporated in the thyroid gland. Kopp, P. (Stuckgasse 15/13, 
1070 Vienna (Austria)); Aiginger, H.; Unfried, E.; Bergmann, H.; 
Steger, F.; Riedimayer, L. Austrian Radiation Protection Associa- 
tion, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 16 Jun 1994. 486p. (CONF-9304265-: Austrian-litalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The Austrian Research Center Seibersdorf equipped the new 
AKH Hospital in Vienna with a whole-body counter, essentially con- 
sisting of two detector systems: (1) 4 Nal(Tl) detectors within a 
shielded counting chamber for high sensitivity and (2) 1 HPGe- 
detector to achieve high resolution as well as low detectable 
radiation energy. This work describes the geometrical definition of 
a measuring equipment and the calibration of the HPGe-detector 
for the purpose of monitoring |-125 activity (radiation energy ap- 
prox. 30 keV) incorporated in the thyroid gland. 


34130 (INIS-mf-13969, pp. 300-303) Some problems con- 
nected with determination of alpha isotopes in eastern part of 
Poland. Komosa, A. (Dept. of Radiochemistry and Colloid Chem- 
istry, Marie Curie-Sklodowska Univ., PI.M.C. Sklodowskiej 3, 
20-031 Lublin (Poland)); Szymula, M.; Szczypa, J. Austrian Radia- 
tion Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyro! (Austria), 28-30 Apr 1993). In Radia- 


tion protection in neighbouring countnes in Central Europe. 


Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Recently we have taken up a study on determination of a level 
of surface soils and plants contamination by the alpha emitting nu- 
clides. This contamination arised from a global fall-out and, 
recently, from Chernobyl accident. The nuclides of interest are Pu- 
239, Pu-240, Pu-238, Am-241 and sometimes Cm-242. Results of 
Am-241 alpha measurements of Lublin soil sample prepared and 
counted in IJS laboratory, and measured in our laboratory as well 
show good accordance. Samples were prepared by using a simple 
radiochemical method including ashing, acid leaching and copre- 
cipitation. 


34131 (INIS-mf—13969, pp. 304-307) Determination of the 
specifications of the AKH-Vienna whole body counter. Warwitz, 
B. (Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Aiginger, H.; Unfried, E.; Steger, F.; Riedimayer, L.; 
Bergmann, H. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 16 
Jun 1994. 486p. (CONF-9304265-—: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the Department of Nuclear Medicine of the Vienna AKH (Gen- 
eral Hospital) a high sensitive whole body counter has been built. 
Planning and manufacturing were realized by the Research Centre 
Seibersdorf. The large investment was made with the intention to 
use this facility for routine measurements of radiation workers, for 
research applications in medicine and to be available for an emer- 
gency in case of a nuclear accident. Since another, clinical 
oriented whole body counter is available for routine diagnostic, em- 
phasis was put on features that should complete and extend 
routine clinical requirements. High sensitivity was obtained by using 
a heavily-shielded counting chamber (15 cm steel, 2 cm lead and 
0.5 cm copper inside), combined with four large Nal(Tl) detectors 
(two above and two below the patient bed). 
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34132 (INIS-mf-13969, pp. 308-312) Determination of the 
surface contamination with solid state nuclear track foils. 
Keller, G.W. (Univ. des Saarlandes, Fachrichtung 3.6 Biophysik, 
W-6650 Homburg/Saar (Germany)); Kappel, R.J.A.; Schuetz, M. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265-—: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The determination of the contamination of work pieces is per- 
formed by the alpha track technique, using polycarbonate foils as 
detector material. These polycarbonate foils have a thickness of 
300 um, a diameter of 21 mm and they are covered with an alu- 
minized mylarfoil on the exposed side. Alpha particles cause latent 
alpha tracks in the foils which are enlarged by a multistep electro- 
chemical etching in order to count them with the help of a 
microscope. The calibration factor to calculate the surface contami- 
nation (Ba/cm*) out of the track density (tracks/cem*) has been 
determined by means of a large area natural uranium source. It 
amounts to 0.13 (tracks/s) per becquerel uranium-238. A prolonga- 
tion of the exposure time improves the detection limit to such an 
extent that it complies with the statutory limiting values for the con- 
tamination of objects, clothes and laundry in certain working areas 
(0.05 Ba/cm?). Besides the decisively improved sensitivity and the 
easy documentation of the results the essential advantage of this 
technique is the application of the flexible detector foils at badly ac- 
cessible places of bent work pieces. Numerous measurings at 
contaminated work pieces of the uranium processing industries 
prove the extraordinary efficiency of this method. 


34133 (INIS-mf—13969, pp. 313-316) Verification of surface 
contamination monitors. Erbeszkorn, L. (National Office of Mea- 
sures, Budapest (Hungary)); Szoerenyi, A.; Vagvoelgyi, J. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The surface contamination monitors applied to the detection of 
beta and alpha particles are widely used in radiation protection 
measurements in Hungary. Pursuant to the Hungarian law on legal 
metrology the surface contamination monitors saled, used or 
reserved for use should be obligatory verified. After a long prepara- 
tion work - approval type test of several models, elaboration of the 
verification method, distribution of questionnaire - the National Of- 
fice of Measures (OMH) started the verification of the surface 
contamination monitors in 1992. This paper outlines the results of 
the evaluation of questionnaire and the results of the verification up 
to now. The first experiences of more than 150 such instruments 
have proved surface contamination monitors - similar to the 
dosimeters and radionuclide calibrators used in the nuclear 
medicine - should also be submitted for metrological supervision. 
The verification will be continued periodically in every two years. 


34134 (INIS-mf—13969, pp. 60-63) An effective method for 
the rapid determination of radioactive strontium isotopes in 
environmental samples. Diercks, H. (inst. of Inorganic and Ap- 
plied Chemistry, Univ. of Hamburg, Martin-Luther-King Platz 6, 
D-2000 Hamburg 13 (Germany)); Knoechel, A.; Sen Gupta, R.; 
Alfaro-Barbosa, J.; Toedter, K. Austrian Radiation Protection Asso- 
ciation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 6 Jun 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

For the determination of radioactive strontium isotopes in envi- 
ronmental samples we have developed a rapid analytical procedure 





based on the ion chromatography. Strontium is separated from all 
other elements by a pH/EDTA-gradient and measured directly in a 
special cell containing a glass-scintillator material, mounted next to 
the endpipe of the column. The methods for separation and mea- 
surement have been integrated in analytical procedures, developed 
for the most important environmental materials. 


34135 (INIS-mf-13969, pp. 68-72) First experiences in tri- 
thum measurements in rainfall and groundwater at CRAD 
laboratories. Fabretto, M. (CRAD, Centro di Ricerca Applicata e 
Documentazione, Udine (Italy)); Colonnello, S.; Barbina, V. Aus- 
trian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Nowadays the tritium content of rainfall and groundwater is com- 
parable with the values typical of the years preceding the nuclear 
tests in atmosphere, viz. 1-10 TU. Therefore, at present accurate 
tritium measurements can be only obtained by means of high sen- 
sitivity, low background techniques - either gas counting, or liquid 
scintillation. In our laboratory the method of liquid scintillation 
counting is carried out on water samples after electrolytic enrich- 
ment in metal cells at constant temperature. After the initial set up, 
the overall reliability of the system has been checked by intercom- 
parison with the Radiocarbon and Tritium Laboratory of the Ruder 
Boskovic Institute of Zagreb. Nine samples with unknown tritium 
content have been taken from rain, aquifers and groundwater, and 
separately prepared and counted by both laboratories. At Ruder 
Boskovic gas counting technique is employed. The results closely 
match within the limits of experimental errors. 


34136 (INIS-mf—13969, pp. 79-82) DOSIMIR - A new experi- 
mental approach in dose equivalent determination in mixed 
radiation fields. Vana, N. (Atominstitut der Oesterreichischen Uni- 
versitaeten, Vienna (Austria)); Schoener, W.; Fugger, M.; Akatov, 
J.A. Austrian Radiation Protection Association, Seibersdorf (Aus- 
tria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265—: Austrian-italian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The method of high temperature peak ratio’ HTPR was ap- 
proached for measuring the ‘average’ LET of the radiation within 
the space station MIR during the Austrian-Soviet manned space 
mission AUSTROMIR. For determination of the absorbed dose and 
the ‘average’ LET different kinds of TLD were used. With the 
method of HTPR and glow-curve deconvolution a LET of 65 + 
0.31 keV/um in tissue and an equivalent dose of 3.06 + 0.1 mSv 
during 8 days was determined. During a period of 145 days an 
equivalent dose of 61.6 + 1 mSv and an average LET of 6.2 + 
0.25 keV/um was measured. 


34137 


(INIS-mf-13969, pp. 83-86) Radiation monitoring by 
electrochemically produced TL detectors. Osvay, M. (Inst. of 
Isotopes of the Hungarian Academy of Sciences, P.O.Box 77, 1525 
Budapest (Hungary)); Golder, F.; Kiss, A.B. Austrian Radiation Pro- 


tection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 6 Jun 1994. 486p. (CONF-9304265-: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The TL and photoinduced TL properties of electrochemically pro- 
duced alumina on AIMg3 alloy have been investigated. Results 
suggest that the preparation method could be a promising tool to 
produce new type alumina detectors for various dosimetry pur- 
poses. 
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34138 (INIS-mf—13969, pp. 87-90) Dosimetric measure- 
ments of high LET secondary particles produced by high 
energy protons in plastic nuclear track detector stacks. Csige, 
|. (Inst. of Nuclear Research, Hungarian Academy of Sciences, Pf. 
51, 4001 Debrecen (Hungary)); Benton, E.V.; Benton, E.R.; Nefe- 
dov, N.; Frigo, L.A.; Frank, A.L. Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 6 Jun 1994. 486p. (CONF-9304265—: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

We have measured the linear energy transfer (LET) spectra of 
heavily damaging high LET secondary particles produced by high 
energy protons in CR-39 and polycarbonate plastic nuclear track 
detectors (PNTDs). Stacks of PNTDs were exposed to 160 MeV, 
1.8 GeV and 4.9 GeV proton beams at different incident angles. 
The energy, shielding and incident angle dependence of the LET 
spectra was measured and compared to LET spectra measured in 
stacks flown on the Long Duration Exposure Facility (LDEF) in 
earth orbit for almost six years. These measurements will also be 
compared with model calculations to validate high energy transport 
codes developed to predict radiation risks of future space missions. 


34139 (INIS-mf-13969, pp. 91-94) Human lymphocyte mi- 
cronucleus assay in dose assessments. Koeteles, G.J. (National 
Research Inst. for Radiobiology and Radiohygiene, P.O.Box 101, 
H-1775 Budapest (Hungary)); Bojtor, |.; Szirmai, S.; Otos. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia) 6 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The fairly consequent dose-effect relationships made the tech- 
nique of the detection of micronuclei in lymphocytes rather 
promising especially after the modification recommended to recog- 
nize interphase cells after their first mitotic divisions. The 
dose-effect parameters are presented as well as data on the value 
of population background. In addition, a few applicabilities of the 
micronucleus technique as a radiobiological end-point are demon- 
strated. 


34140 (INIS-mf-13969, pp. 99-102) Study on the makrofol- 
de material for fast neutron dosimetry applications. Vilela, E.C. 
(Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Dept. de Fisica Nuclear); Beozzo, M. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia) 6 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The solid state nuclear track detector commercially known as 
Makrofol-DE was studied with the aim of verifying the possibility of 
using this material as a fast neutron dosimeter. This polycarbonate 
is made by Bayer (Italy). The low and reproducible background 
and the high sensitivity comparing to others polycarbonates make 
this material very attractive for dosimetric applications. The so- 
called electrochemical etching (ECE) was carried out to obtain the 
best response if the material. The following topics were verified: 
Optimisation of etching parameters, determination of dose detector 
range of utilisation, determination of detector sensitivity for energy 
range > 144 keV, the possibility of using the own material as a 
neutron radiator, the angular dependence of the detector response. 
The high threshold of detection which is one of the disadvantages 
if this material was studied taking into account different etching 
possibilities for neutron energies ranging from 144 keV to 1.2 MeV. 
All data were compared with those obtained using the poli allyl 
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diglicol carbonate (CR-39), in use at ENEA/BO fast neutron 
dosimetry service, irradiated in the same conditions. 


34141 (INIS-mf—13969, pp. 107-110) Monte Carlo computed 
field parameters for the design of photon personal doseme- 
ters. Fantuzzi, E. (ENEA, Bologna (Italy)); Gualdrini, G.F.; Morelli, 
B.; Monteventi, F. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The computed field parameters, collision kerma backscatter fac- 
tor, backscattered radiation mean energy and their dependence on 
radiation incident angle as well as the ICRU operational quantities 
directional dose equivalents H’(0.07,w), H'(3,w) and H’(10,w) have 
been computed for a spherical phantom composed by the tissue 
substitute material RS-1, which demonstrated its very similar char- 
acteristics to the ICRU theoretical material. The calculations have 
been carried out with the Monte Carlo code MCNP (Monte Carlo for 
Neutrons and Photons). These data together with energy response 
experimental data allow the optimisation in the design procedure of 
personal dosemeters in terms of the new operational quantities as 
defined by ICRU 39-43 in the energy range from 20 to 1250 keV. 


34142 (INIS-mf—13969, pp. 119-122) The comparison of the 
characteristics of the accidental dosimeter DL-M4 and battle- 
field dosimetry systems of NATO's armies. Miljanic, S. (Ruder 
Boskovic Inst., Bijenicka c. 54, 41000 Zagreb (Croatia)); Dvornik, I. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 


Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countnes in Central Europe. 


Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The data for the comparison were the results of the investiga- 
tions of dosimetry systems DT-236/CP-696 at the Oak Ridge 
National Laboratory (ORNL) in 1985 and irradiations of DL-M4 
dosimeters in the same Laboratory during the 1983 International 
Intercomparison of Nuclear Accident Dosimetry Systems. In both 
cases the irradiations were performed using the Health Physics 
Research Reactor (HPRR) operated in the pulse mode to simulate 
criticality accident. Irradiations were performed at area monitoring 
stations and on the phantoms for three different shielding condi- 
tions. Evaluations of DT-236 dosimeters included pre-irradiation 
dose indication; accuracy and precision of total, gamma, and neu- 
tron dose measurements; fading; angular response; temperature 
dependence; and relative dosimeter response in air and on various 
body locations. 


34143 (INIS-mf—13969, pp. 148-156) Modifications to detec- 
tor energy response for the measurement of the quantities 
ambient and directional dose equivalents. Tsorbatzoglou, K.M. 
(TGM Detectors, Inc., 160 Bear Hill Road, Waltham, 02154 MA 
(United States)). Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyro! (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This technique of changing the design of the energy filter to 
change GM tube response characteristics indicates the way in 
which existing instruments may be modified to conform with the 
new ICRU recommendation. The old quantities used in the mea- 
surement of dose rates did not distinguish between penetrating 
and non-penetrating radiation. The new quantities overcome this 
weakness, are more related to humans and are not as energy de- 
pendent. It is realized that it is not possible to place the measuring 
instrument in the body to a depth of 10 mm say. However, it is 
possible to simulate this situation by modifying the characteristics 


348 ERA Vol. 19, No. 12 


of the measuring device. Such a change in response is achieved, 
in the case of the Geiger-Mueller tube family of instruments, by 
changing the design of the energy filter and in the case of ion 
chambers by modifying the composition of the gas filling. 


34144 (INIS-mf-13969, pp. 157-160) Production of fluores- 
cence x-rays from 8 to 100 keV for dosimeters calibration. 
Csete, |. (National Office of Measures, Budapest (Hungary)); 
Lenart, A. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The National Office of Measures (OMH) expanded his reference 
radiation facilities for calibrating protection level dosimeters and de- 
termining their response as a function of photon energy. The 
established fluorescence X-ray installation is according to the rec- 
ommendation of ISO 4037-1990. A short description of production 
of K fluorescent X-rays using an X-ray generator and secondary 
targets is given. Arrangement of the apparatus and data of filtra- 
tions used to improve the spectral purity are given. Some spectral 
measurements are also presented. The spectral purity in terms of 
photons and exposure unit and the available maximum exposure 
rate are given for eight different target materials. The photon fluens 
per exposure, the ambient dose equivalent per air kerma and the 
directional dose equivalent per air kerma conversion factors are 
also calculated. 


34145 (INIS-mf-13969, pp. 189-192) Dose-measurements 
during mammographic investigations. Vana, N. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Mayer, M.; 
Lechner, G. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265-: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Concerning their sensitivity and reproducibility TLD-100 (LiF) and 
TLD-200 (CaF2) chips were selected and used for dose measure- 
ments during mammographic investigations. Calibration, analysis 
and evaluation had been taken at the Atominstitute of the Austrian 
Universities. Using a single chip calibration and the well known en- 
ergy dependency of both TLD-phosphors, measured during prior 
investigation programme, the mean energy of the x-ray field used 
was determined by the ‘tandem-technique’. Depending on their 
sensitivity TLD-100 and TLD-200 chips had been put together to 
the used 'tandem-chips’. 


34146 (INIS-mf-13969, pp. 193-196) Determination of 
patient surface doses from computerized tomography exami- 
nation of head. Vekic, B. (Ruder Boskovic Inst., Zagreb (Croatia)); 
Ranogajec-Komor, M.; Duvnjak, N. Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 6 Jun 1994. 486p. (CONF-9304265-: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The goal of this study was to measure the surface radiation 
doses received by various organs during computerized tomography 
of the head, i.e. the brain. Particular attention was directed to the 
precise determination of doses received by the eye since during 
CT of the brain, the eye can be near or even in the primary x-ray 
beam. The distribution of surface radiation doses received by 
patients during computerized tomography of the head can be suc- 
cessfully measured using TL dosimeters. During CT of the brain, 
the most sensitive organ exposed to radiation is the eye lens. The 
most recent ICRP recommendations limit the dose of radiation re- 
ceived by the lens to 15 mSv'°. Medical application of radiation is 





an exception to this limitation. However, especially when tomogra- 
phy is repeated on the same patient, it would be necessary to 
assess the overall benefits and risks, not only the diagnostic bene- 
fits, for each individual patient. The risk from a particular CT 
examination also depends on the patient’s age since the geometric 
configuration of the organs (e.g. marrow distribution) changes over 
time and will affect the scatter dose to the organs. 


34147 (INIS-mf—13969, pp. 15-18) Workshop on mobile lab- 
oratories in Eastern Europe for monitoring environmental 
radiation. Andrasi, A. (KFKI Atomic Energy Research institute, H- 
1525 , P.O.Box 49, Budapest (Hungary)). Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia) 5 May 1994. 486p. (CONF-9304265—: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

During a workshop the experiences for mobile laboratories for 
monitoring radiological impact were presented and discussed. An 
in-field demonstration was followed by intercomparison of the re- 
sults of the dose rate measuring devices of the participating nine 
European institutions. The results agreed well within an acceptable 
error. (rieger). 


34148 (INIS-mf-14313, pp. 61-95) Neutrons as research 
tools and elemental analysis of materials by neutron activa- 
tion. Hassan, A.M. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380—: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). in Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 

An account on neutrons as research tools and a description of 
the method applied for elemental analysis by neutron activation 


techniques are given. Some recent data on qualitative and 
quantitative analysis of diffenrent domestic materials are briefly dis- 
cussed. 15 fig., 2 tab. 


34149 (INIS-mf—-14313, pp. 371-395) Neutron flux measure- 
ment in nuclear reactors. Wassef, W.A. Arab Atomic Energy 
Agency (AAEA), Tunis (Tunisia); Atomic Energy Establishment, 
Cairo (Egypt). 1993. 766p. (CONF-9309380-: A seminar on 
physics and technology of nuclear reactors, Cairo (Egypt), 11 Sep 
1993). In Proceedings of the symposium on the physics and tech- 
nology of reactors. Order Number DE95603392. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Different methods have been reviewed for the neutron detection 
and reactor neutron flux measurement. Nuclear reactions of inter- 
est in neutron detection are presented. Reactor instrumentation 
and modes of operation are discussed together with the in-core de- 
tectors. Special interest is devoted to fission chambers, miniature 
ionization chambers, self-powered detectors and activation analy- 
sis. A special in-core monitoring system referred to as the 
computerized aeroball system is hinted at. Some methods for the 
fast neutron detection are mentioned with emphasis on the thresh- 
old detectors. Finally, conclusions and recent development are 
reviewed. 6 fig., 1 tab. 


34150 (INIS-mf-14328) Development of gamma-ray scan- 
ning facilities for on-line investigation of distillation columns. 
Mohd Azmi bin Ismail (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)); Jaafar bin Abdullah; Jamaludin bin Omar. No corporate 
text available. [1994]. 16p. (CONF-9112185—: National seminar on 
the assessment of IRPA research achievement in 5th Malaysian 
Plan: industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order 
Number DE95600654. Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma-ray scanning facilities for on-line investigation of distilla- 
tion columns which is based on the attenuation of gamma radiation 
was developed at the Unit Tenaga Nuklear. The system utilised 
Co-60 or Cs-137 as a gamma-ray emitter and Nal(Tl) detector con- 
nected to a ratemeter/analyser. The detection system is then 
interfaced to a Lap-top computer to facilitate data storage. A dedi- 
cated computer software for data processing was also developed. 
The system proved to be very useful in monitoring the condition of 
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the process and internal structures of distillation columns. The ex- 
act location of faulty trays or damaged packed beds as well as 
flooded section in the column can easily be identified using this 
technique. The system has been successfully used in most of the 
chemical and oil and gas plants throughout Malaysia and the tech- 
nology has also been recognised by our neighbouring countries. 
Fast, accurate and on-line measurements are the major advan- 
tages of the technique. 


34151 (INIS-mf—14330) Standardization of dose measure- 
ments. Noriah Mohd Ali (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)). No corporate text available. [1994]. 20p. (In Malay). 
(CONF-9112185—: National seminar on the assessment of IRPA 
research achievement in 5th Malaysian Plan: industrial sector, 
Kedah (Malaysia), 20-24 Dec 1991). Order Number DE95600629. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Accurate dose measurements is an important parameter to 
ensure the effective irradiation process. Developments of the accu- 
rate dose measurement system and an effective standardization of 
radiation beam at Unit Tenaga Nuklear are discussed. Emphasis is 
given on the selection of the suitable dosemeter system, beam 
standardization and quality control programme to ensure the estab- 
lished system is traceable to the International standards. The 
dosimeter was supplied to the irradiation plants in Malaysia for 
monitoring of irradiation process. The measured dose is used as 
an evident indicating the reliability of accurate irradiation process 
especially for the product to be exported to other countries. 


34152 (INIS-mf-14337) Recent development in smali-angle 
neutron scattering techniques in the Malaysian context. Shahi- 
dan bin Radiman (National Univ. of Malaysia, Bangi, Selangor 
(Malaysia)); Abdul Ghaffar bin Ramli. No corporate text available. 
[1994]. 12p. (CONF-9208131-: 5. Asia Pacific physics conference, 
Kuala Lumpur (Malaysia), 10-15 Aug 1992). Order Number 
DE95600655. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of small-angle neutron scattering technique(SANS) is 
briefly reviewed. The development of SANS at UTN with regards to 
the software and some new applications is also discussed. 


34153 (INIS-mf—-14342) Preliminary study of dead time cor- 
rection in radiation detection by using gamma-spectrometer. 
Nouchpramool, S. Office of Atomic Energy for Peace, Bangkok 
(Thailand). [1990]. 13p. (in Thai). (CONF-9004375—: 3. Nuclear 
Science and Technology Conference, Bangkok (Thailand), 23-25 
Apr 1990). Order Number DE95602271. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Measuring the high activity of radioactive samples with multi- 
channel analyzer (MCA) can cause dead time and will loose some 
part of counts while counting. The new model of MCA can auto- 
matically correct the counts loss by extending the time of counting 
in live time mode. Using the pulser to check the exact time of 
counting can also be used in correcting the counts loss due to high 
dead time. In the case of very short life radionuclide the MCA has 
extended the counting time but it has still lost some part of count- 
ing due to the decay of radionuclide, so counting correction is 
necessary. In this report it shows how to derive the formula to cor- 
rect the dead time loss in three causes, some experimental data 
are also given. 


34154 (LA-SUB-94-129) Fabrication and evaluation of 
room temperature operated radiation detectors processed 
from undoped LEC bulk gallium arsenide material. McGregor, 
D.S. (Univ. of Michigan, Ann Arbor, MI (United States). Dept. of 
Nuclear Engineering); Knoll, G.F.; Eisen, Y.; Brake, R. Lawrence 
Livermore National Lab., CA (United States). [1994]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94019165. Source: OSTI; 
NTIS; GPO Dep. 

Semi-insulating undoped bulk LEC GaAs was investigated as a 
possible detector material for room temperature operated charged 
particle and gamma ray spectrometers. GaAs Schottky based 
diode detectors were fabricated with thicknesses of 45 microns, 
100 microns, 250 microns, and 750 microns. Pulse height analysis 
utilizing an alpha particle source disclosed non-constant electric 
field distributions that decreased rapidly from the Schottky contact 
into the bulk of the detectors. Results from pulsed X-ray analysis 
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and the alpha particle pulse height analysis indicate an active re- 
gion width voltage dependence that strongly deviates from /V 
behavior. Resolution at room temperature for 241 Am alpha particles 
ranged from 2.2% to 3.1% FWHM for different detectors with a typ- 
ical resolution of 2.5% FWHM. Room temperature measurements 
of 60 keV gamma rays (Am) and 122 keV gamma rays (°’Co) 
resulted in observed full energy peaks with FWHM's of 22 keV and 
40 keV, respectively. 


34155 (LA-UR-94-2691) The development of an innovative, 
real-time monitor for airborne alpha emissions. Gritzo, R.; 
Fowler, M.; Wouters, J. Los Alamos National Lab., NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940528-6: 
Incineration conference: 13th international symposium on thermal 
treatment technologies, Houston, TX (United States), 9-13 May 
1994). Order Number DE94018075. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Los Alamos National Laboratory (LANL) is developing a technol- 
ogy for on-line, real-time monitoring of incinerator stacks for low 
levels of airborne alpha activity. Referred to as the Large-Volume 
Flow Thru Detector System (LVFTDS), this technology uses a 
unique design for sensitive, real-time measurements of alpha parti- 
cle emissions. Scintillating plates are stacked close together so 
that alpha-particle emissions in the flowing gas stream strike a 
plate. The light pulses produced when the alpha particle strikes the 
plate are registered by photomultiplier tubes and processed to de- 
termine the concentration of alpha emitting radionuclides present in 
the air. This technology directly addresses the public’s demand for 
fast responding, high sensitivity effluent monitoring systems. With 
Department of Energy (DOE) EM-50 funding LANL has fabricated 
a beach-top proof of concept detector system and is conducting 
tests to evaluate its performance. A second generation prototype is 
being designed, based on requirements driven by potential field 
test sites. An industrial partner is being solicited to license the 
technology. Field trials of a full-scale detector system are planned 
for fiscal year 1995. In this paper the LVFTDS technology is 
explained, including the measured performance of a prototype de- 
tector. The advantages, disadvantages, and other ramifications of 
applying this technology to incinerator effluent monitoring are also 
discussed. An overview of the development effort is also provided. 


34156 (LA-UR-94-2898) High frame rate CCD cameras with 
fast optical shutters for military and medical imaging applice- 
tions. King, N.S.P. (Los Alamos National Lab., NM (United 
States)); Albright, K.; Jaramillo, S.A.; McDonald, T.E.; Yates, G.J.; 
Turko, B.T. Los Alamos National Lab., NM (United States). [1994]. 
6p. Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940723-21: 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 24-29 Jul 1994). Order 
Number DE94018316. Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory has designed and prototyped 
high-frame rate  intensified/shuttered Charge-Coupled-Device 
(CCD) cameras capable of operating at kilohertz frame rates (non- 
interlaced mode) with optical shutters capable of acquiring 
nanosecond-to-microsecond exposures each frame. These cam- 
eras utilize an Interline Transfer CCD, Loral Fairchild CCD-222 with 
244 x 380 pixels operated at pixel rates approaching 100 Mhz. Ini- 
tial prototype designs demonstrated single-port serial readout rates 
exceeding 3.97 Kilohertz with greater than 51p/mm spatial resolu- 
tion at shutter speeds as short as 5ns. Readout was achieved by 
using a truncated format of 128 x 128 pixels by partial masking of 
the CCD and then subclocking the array at approximately 65Mhz 
pixel rate. Shuttering was accomplished with a proximity focused 
microchannel plate (MCP) image intensifier (MCPII) that incorpo- 
rated a high strip current MCP and a design modification for 
high-speed stripline gating geometry to provide both fast shuttering 
and high repetition rate capabilities. Later camera designs use a 
close-packed quadruple head geometry fabricated using an array of 
four separate CCDs (pseudo 4-port device). This design provides 
four video outputs with optional parallel or time-phased sequential 
readout modes. The quad head format was designed with flexibility 
for coupling to various image intensifier configurations, including in- 
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fiber optic or lens/prism coupled fanout of the input image to be 
shared by the four CCD imagers or a large diameter phosphor 
screen of a gateable framing type intensifier for time sequential re- 
laying of a complete new input image to each CCD imager. 
Camera designs and their potential use in ongoing military and 
medical time-resolved imaging applications are discussed. 


34157 (LBL-35695) PET detector modules based on novel 
detector technologies. Moses, W.W.; Derenzo, S.E.; Budinger, 
T.F. Lawrence Berkeley Lab., CA (United States). May 
1994. 8p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC03-76SF00098. Grant P01 
HL25840; Grant RO1 CA48002; Grant R01 NS29655. (CONF- 
940524-16: 8. symposium on radiation measurements and 
applications, Ann Arbor, MI (United States), 16-19 May 1994). Or- 
der Number DE94018214. Source: OSTI; NTIS; GPO Dep. 

A successful PET detector module must identify 511 keV pho- 
tons with: high efficiency (>85%), high spatial resolution (<5 mm 
fwhm), low cost (<$600 /in®), low dead time (<4 ps in*), good tim- 
ing resolution (<5 ns fwhm for conventional PET, <200 ps fwhm 
for time of flight), and good energy resolution (<100 keV fwhm), 
where these requirements are listed in decreasing order of impor- 
tance. The “high efficiency” requirement also implies that the 
detector modules must pack together without inactive gaps. Sev- 
eral novel and emerging radiation detector technologies could 
improve the performance of PET detectors. Avalanche photodi- 
odes, PIN photodiodes, metal channel dynode photomultiplier 
tubes, and new scintillators all have the potential to improve PET 
detectors significantly. 


34158 (LBL-35779) Microstrip gas chamber on thin-film 
Pestov glass and micro gap chamber. Gong, W.G. (Lawrence 
Berkeley Lab., CA (United States). Nuclear Science Div.); Harris, 
J.W.; Wieman, H. Lawrence Berkeley Lab., CA (United States). Jul 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. (CONF-9405168-5: 6. Pisa 
meeting on advanced detectors, Elba (Italy), 22-28 May 1994). Or- 
der Number DE94018176. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors report developments of the Microstrip Gas Chamber 
on thin-film Pestov glass and the Micro Gap Chamber. By coating 
a thin-layer of low-resistive, electronically-conductive glass on vari- 
ous substrates (including quartz and ceramics), they built MSGCs 
of high gain stability and low leakage current. They were tested in 
Ar-CH,4 (10%) and He-CoH,g (50%) gas mixtures. Energy resolu- 
tions of 17-20% were measured for 6keV x-rays. This design can 
make the choice of substrate less important, save the cost of ion- 
implantation, and use less glass material. Micro Gap Chamber was 
successfully tested in He-CoHs (50%) and Ar-CoH_(50%) gas 
mixtures. Energy resolutions of about 20% were obtained. Both de- 
tectors are expected to have high rate capability. 


34159 (LBL-35903) Medical imaging applications of amor- 
phous silicon. Mireshghi, A.; Drewery, J.S.; Hong, W.S.; Jing, T.; 
Kaplan, S.N.; Lee, H.K.; Perez-Mendez, V. Lawrence Berkeley 
Lab., CA (United States). Jul 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-941228-1: 7. annual conference on biomedical engineer- 
ing, Tehran (iran, Islamic Republic of), 18-21 Dec 1994). Order 
Number DE94018201. Source: OSTI; NTIS; INIS; GPO Dep. 

Two dimensional hydrogenated amorphous silicon (a-Si:H) pixel 
arrays are good candidates as flat-panel imagers for applications in 
medical imaging. Various performance characteristics of these im- 
agers are reviewed and compared with currently used equipments. 
An important component in the a-Si:H imager is the scintillator 
screen. A new approach for fabrication of high resolution Csi(TI) 
scintillator layers, appropriate for coupling to a-Si:H arrays, are pre- 
sented. For nuclear medicine applications, a new a-Si:H based 
gamma camera is introduced and Monte Carlo simulation is used 
to evaluate its performance. 


34160 (OUP-—94-09) Light output and energy resolution of 
Csl, YAG, GSO, BGO and LSO scintillators for light ions. 
Avdeichikov, V.V. (inst. for Nuclear Reseach, Dubna (Russian Fed- 
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4402 Radiation Effects On Instrument Components, Instruments, Or Electronic 


Inst. Apr 1994. 22p. Order Number DE95600656. Source: OSTI; 
NTIS; INIS. 

The light output and energy resolution for the scintillators Csi(Tl), 
YAG(Ce), GSO(Ce), BGO and LSO(Ce) have been measured with 
1H, *H and °He ions in the energy region ~3-20 MeV/nucleon 
using photodiodes for the light readout. A very good energy resolu- 
tion of ~0.62% for 45 MeV °He-particles has been obtained for 
Csl. The YAG(Ce), GSO(Ce) and LSO(Ce) crystals are non- 
hygroscopic, have fast decay time as main component and are 
well suited for experiments with high counting rates and strict 
timing requirements. The LSO crystal gives the best energy resolu- 
tion, but reveals strong quenching for heavy ions. The GSO crystal 
is a good candidate for operation in UHV environment and has 
high stopping power, short decay time (56 ns) and moderate 
quenching. 33 refs., 9 figs., 3 tabs. 


34161 (PNL-SA-23882) Scintillating-fiber technology for 
the detection of strontium-90 and uranium-238. Schilk, A.J. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940602-18: 35. annual meet- 
ing of the American Nuclear Society, New Orleans, LA (United 
States), 11-16 Jun 1994). Order Number DE94017459. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An innovative, scintillating-fiber-based sensor has been designed 
to be placed directly on or above a contaminated soil surface and 
uses a multi-layer stack of fiber ribbons and custom electronic cir- 
cuitry to observe and quantify high-energy beta particles that 
originate from the decay of strontium or uranium. A recent study 
identified 59 waste sites at 14 US Department of Energy facilities 
across the nation that exhibit radionuclide contamination in excess 
of established limits and in many cases the radionuclides of con- 
cern included *58U and °°Sr. The need to rapidly and efficiently 
characterize these sites and the potentially contaminated regions 
that surround them represents a technological challenge with no 
existing solution. 


34162 (WINCO—1166) Experimental applications for the 
MARK-1 and MARK-1A pulsed ionizing radiation detection sys- 
tems: Volume 3. Harker, Y.D.; Lawrence, R.S.; Yoon, W.Y.; 
Lones, J.L. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Dec 1993. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE95000774. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the third volume in a three volume set describing 
the MARK series of pulsed ionizing radiation detection systems. 
This volume describes the MARK-1A detection system, compares it 
with the MARK-1 system, and describes the experimental testing of 
the detection systems. Volume 1 of this set presents the technical 
specifications for the MARK-1 detection system. Volume 2 is an 
operations manual specifically for the MARK-1 system, but it gen- 
erally applies to the MARK-1A system as well. These detection 
systems operate remotely and detect photon radiation from a sin- 
gle or a multiple pulsed source. They contain multiple detector 
(eight in the MARK-1 and ten in the MARK-1A) for determination of 
does and incident photon effective energy. The multiple detector 
arrangement, having different detector sizes and shiek thick- 
nesses, provides the capability of determining the effective photon 
energy of the radiation spectrum. Dose measurements using these 
units are consistent with TLD measurements. The detection range 
is from 3 nanorads to 90 microrads per source burst; the response 
is linear over that range. Three units were built and are ready for 
field deployment. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 32861, 33854 


34163 (CONF-940225-122) Acoustic emission sensor radi- 
ation damage threshold experiment. Beeson, K.M. (Stoller (S.M.) 
Corp., Oak Ridge, TN (United States)); Pepper, C.E. Oak Ridge 
National Lab., TN (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 


States); 27 Feb - 3 mar 1994. Order Number DE94017756. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Determination of the threshold for damage to acoustic emission 
sensors exposed to radiation is important in their application to 
leak detection in radioactive waste transport and storage. Proper 
response to system leaks is necessary to ensure the safe opera- 
tion of these systems. A radiation impaired sensor could provide 
“false negative or false positive” indication of acoustic signals from 
leaks within the system. Research was carried out in the Radio- 
chemical Technology Division at Oak Ridge National Laboratory to 
determine the beta/gamma radiation damage threshold for acoustic 
emission sensor systems. The individual system consisted of an 
acoustic sensor mounted with a two part epoxy onto a stainless 
steel waveguide. The systems were placed in an irradiation fixture 
and exposed to a Cobalt-60 source. After each irradiation, the sen- 
sors were recalibrated by Physical Acoustics Corporation. The 
results were compared to the initial calibrations performed prior to 
irradiation and a control group, not exposed to radiation, was used 
to validate the results. This experiment determines the radiation 
damage threshold of each acoustic sensor system and verifies its 
life expectancy, usefulness and reliability for many applications in 
radioactive environments. 


34164 (LA-SUB-94-122) Radiation characterization report 
for the GPS Receiver microcontroller chip: Final report. Los 
Alamos National Lab., NM (United States); Novus Technologies, 
Inc., Albuquerque, NM (United States). 20 Jun 1994. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94019169. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this characterization test was to deter- 
mine the sensitivity of the Motorola 68332 32-bit microcontroller to 
radiation induced single event upset and latch-up (SEU/SEL). The 
microcontroller is a key component of the GPS Receiver which will 
be a subsystem of the satellite required for the “FORTE” experi- 
ment. Testing was conducted at the Single Event Effects 
Laboratory at Brookhaven National Laboratory. The results ob- 
tained included a latch-up (SEL) threshold LET (Linear Energy 
Transfer) of 20 MeV-CM2/mg and an upset (SEU) threshold LET of 
5 MeV-CM2/mg. The SEU threshold is typical of this technology, 
commercial 0.84:m HCMOS. Some flow errors were observed that 
were not reset by the internal watchdog timer of the 68332. It is 
important that the Receiver design include a monitor of the device, 
such as an external watch-dog timer, that would initiate a reset of 
the program when this type of upset occurs. The SEL threshold is 
lower than would be expected for this 12m epi layer process and 
suggests the need for a strategy that would allow for a hard reset 
of the controller when a latch-up event occurs. Analysis of the 
galactic cosmic ray spectrum for the FORTE orbit was done and 
the results indicate a worst case latch-up rate for this device of 6.3 


x 10-5 latch-ups per device day or roughly one latch-up per 43.5 
device years. 


34165 (SAND—94-0205C) Proton irradiation effects on ad- 
vanced digital and microwave Ill-V components. Hash, G.L. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Schwank, J.R.; Shaneyfelt, M.R.; Sandoval, C.E.; Connors, M.P.; 
Sheridan, T.J.; Sexton, F.W.; Slayton, E.M.; Heise, J.A.; Foster, C. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940726—14: 31. annual inter- 
national nuclear and space radiation effects conference, Tucson, 
AZ (United States), 18-22 Jul 1994). Order Number DE94018742. 
Source: OSTI; NTIS; GPO Dep. 

A wide range of advanced Ill-V components suitable for use in 
high-speed satellite communication systems were evaluated for 
displacement damage and single-event effects in high-energy, 
high-fluence proton environments. Transistors and integrated 
circuits (both digital and MMIC) were irradiated with protons at en- 
ergies from 41 to 197 MeV and at fluences from 10'° to 2 x 10" 
protons/cm?. Large soft-error rates were measured for digital GaAs 
MESFET S x 10-5 errors/bit-day) and heterojunction bipolar cir- 
cuits (10—> errors/bit-day). No transient signals were detected from 
MMIC circuits. The largest degradation in transistor response 





depletion- and enhancement-mode MESFET transistors. Shorter 
gate length MESFET transistors and HEMT transistors exhibited 
less displacement-induced damage. These results show that 
memory-intensive GaAs digital circuits may result in significant 
system degradation due to single-event upset in natural and man- 
made space environments. However, displacement damage effects 
should not be a limiting factor for fluence levels up to 10'* protons/ 
cm?* [equivalent to total doses in excess of 10 Mrad(GaAs)]. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 32135, 32314, 32315, 32742 


34166 (ETDE/JP-mf—-95706678, pp. 440-451) Real-time 
drilling control technology.: EM-MWD technology. Umezu, A. 
(Japan National Oil Corp., Tokyo (Japan). Technology Research 
Center); Takenoshita, S.; Kashiwakura, K.; Sugaya, N.; Wasada, N. 
Japan National Oil Corp., Tokyo (Japan). 29 Oct 1993. (In Japan- 
ese). In Record of TRC’s activities in the fiscal year 1992. 634p. 
Order Number DE95706678. Source: OSTI; NTIS; Available from 
Japan National Oil Corporation, 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan 

With an aim at shortening the drilling time and improving the 
safety, developmental researches have continued on a system 
(EM-MWD system) that can acquire data on geology, azimuth, in- 
clination, bit load, torque, and pressure in shaft bottom during 
drilling, and transmit the data accurately to the ground surface on a 
real-time basis. The 1992 fiscal year as the final year has designed 
and fabricated the equipment No. 2 based on the experience ac- 
quired in the past six years. Two comprehensive demonstration 
tests have been performed at the Kashiwazaki field. The result 
may be summarized as follows: accomplishment of the designed 
performance has been confirmed, including, for example, the good 
agreement between the calculation result in the simulation and the 
experimental result on the underground electromagnetic wave 
transmission technology, proving the adequacy of this system; the 
data transmission characteristics in the foundation drilling (the SN 
ratio of restorable receiving signals, electric conductivity in strata, 
and transmittable depth) have shown a near agreement with the 
estimated values; and several points have been indicated to deal 
with high conductivity strata as problems for the future practical 
use. 5 figs., 3 tabs. 


4405 Thermal Instrumentation 


Refer also to citation(s) 33252, 33672 


34167 (CONF-9404137-5) Ebulliometers for measuring the 
thermodynamic properties of fluids and fluid mixtures. Weber, 
L.A.; Silva, A.M. National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). Thermophysics Div. [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-88ER13823. From 12. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 27-29 Apr 1994. 
Order Number DE94017817. Source: OSTI; NTIS; GPO Dep 

The design and operation of two ebulliometers is described. One 
is constructed of glass and is used for measuring vapor pressures 
of fluids at low reduced temperatures and pressures. The other is 
constructed of metal. It can be used for vapor pressure measure- 
ments, and also for the study of fluid mixture thermodynamics 
through the determination of the activity coefficients at infinite dilu- 
tion. The advantages and potential problems associated with 
ebulliometers are described, and typical results are given for the 
properties of alternative refrigerants. 


4406 Optical instrumentation 


Refer also to citation(s) 32609, 32828, 32834, 33747, 33948, 
33959, 34156, 34193, 34275, 34288, 34397 


34168 (LA-SUB-94-7) Long-trace profiler for metrology of 
large optics: Final report. Remo, J.L. Los Alamos National Lab., 
NM (United States). Apr 1988. 82p. Sponsored by Department of 
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Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94019140. Source: OSTI; NTIS; GPO 
Dep. 

This is the final report on a project to build a Long Trace Interfer- 
ometric Profiler (LTIP). This device is currently undergoing 
commissioning tests. The purpose of this work is to use this cutting 
edge technology for the non-contact measurement of surface pro- 
file, slope error and curvature on cylindrical synchrotron radiation 
mirrors. The optical head is mounted on an air bearing slide with 
the capability to measure 38 inch long aspheric optics. The re- 
search payoff os such an instrument is the ability to characterize 
optical surfaces crucial to the imaging of the XUV laser, high inten- 
sity X-rays, and free electron laser radiation. Applications are 
especially significant for microchip lithography, high precision me- 
chanical components, critical surfaces and shapes, bearings, 


chemical-biological characterizations, and high precision gun bar- 
rels. 


34169 (SAND—94-0348) Detection optimization using linear 
systems analysis of a coded aperture laser sensor system. 
Gentry, S.M. (Sandia National Labs., Albuquerque, NM (United 
States). Optoelectronic Design Dept.). Sandia National Labs., Albu- 
querque, NM (United States). Sep 1994. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95001112. Source: OSTI; NTIS; 
GPO Dep. 

Minimum detectable irradiance levels for a diffraction grating 
based laser sensor were calculated to be governed by clutter noise 
resulting from reflected earth albedo. Features on the earth surface 
caused pseudo-imaging effects on the sensor’s detector arras that 
resulted in the limiting noise in the detection domain. It was theo- 
rized that a custom aperture transmission function existed that 
would optimize the detection of laser sources against this clutter 
background. Amplitude and phase aperture functions were investi- 
gated. Compared to the diffraction grating technique, a classical 
Young’s double-slit aperture technique was investigated as a possi- 
ble optimized solution but was not shown to produce a system that 
had better clutter-noise limited minimum detectable irradiance. 
Even though the double-slit concept was not found to have a de- 
tection advantage over the slit-grating concept, one interesting 
concept grew out of the double-slit design that deserved mention in 
this report, namely the Barker-coded double-slit. This diffractive 
aperture design possessed properties that significantly improved 
the wavelength accuracy of the double-slit design. While a concept 
was not found to beat the slit-grating concept, the methodology 
used for the analysis and optimization is an example of the 
application of optoelectronic system-level linear analysis. The tech- 
niques outlined here can be used as a template for analysis of a 
wide range of optoelectronic systems where the entire system, 
both optical and electronic, contribute to the detection of complex 
spatial and temporal signals. 


4407 Geophysical and Meteorological instrumenta- 
tion 


Refer also to citation(s) 32573, 32980, 34269, 34313 


34170 Method and apparatus for determining two-phase 
flow in rock fracture. Persoff, P.; Pruess, K.; Myer, L. To Dept. of 
Energy. 1992. Filed date 7 Jul 1992. U.S. Patent Application 7- 
909,937. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO03-76SF00098. Order Number 
DE94016140. Source: OSTI; NTIS; GPO Dep. 

One object of the present invention to provide an improved 
method and apparatus for measuring the relative permeability of a 
rock fracture to multiple phases in a manner which will provide 
even more uniform delivery of both wetting and non-wetting phases 
to the fracture edge. It is another object of the invention to provide 
an improved method and apparatus for measuring the permeability 
of multiple phases through a rock fracture which comprises deliver- 
ing the respective phases through manifold means to uniformly 
deliver the respective phases to and from opposite edges of the 
rock fracture in a distributed manner across the gap of the fracture 
wherein the manifold means for delivering the wetting phase com- 
prises porous block means having a side facing the rock fracture 





edge and bore means therein for providing uniform distribution of 
the wetting phase to the porous block surfaces, and the manifold 
means for delivering the non-wetting phase include a plenum in 
communication with parallel grooves disposed on a surface of the 
porous means facing perpendicular to the rock fracture edge. 
These and other objects of the invention will be apparent from the 
following description and accompanying drawings. 


34171 (UCRL-JC—118150) Solid state frequency conversion 
technology for remote sensing. Velsko, S.P.; Webb, M.S.; Cook, 
W.M.; Neuman, W.A. Lawrence Livermore National Lab., CA 
(United States). Jul 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-9404162-—11: 1994 chemical analysis by laser interrogation 
of proliferation effluents (CALIOPE ITR) interim technical review, 
Livermore, CA (United States), 26-28 Apr 1994). Order Number 
DE94019102. Source: OSTI; NTIS; INIS; GPO Dep. 

Long range remote sensing from airborne or other highly mobile 
platforms will require high average power tunable radiation from 
very compact and efficient laser systems. The solid state laser 
pumped optical parametric oscillator (OPO) has emerged as a 
leading candidate for such high average power, widely tunable 
sources. In contrast to laboratory systems, efficiency and simplicity 
can be the decisive issues which determine the practicality of a 
particular airborne remote sensing application. The recent advent 
of diode laser pumped solid state lasers has produced high aver- 
age power OPO pump sources which are themselves both 
compact and efficient. However, parametric oscillator technology 
which can efficiently convert the average powers provided by these 
pump sources remains to be demonstrated. In addition to the aver- 
age power requirement, many airborne long range sensing tasks 
will require a high degree of frequency multiplexing to disentangle 
data from multiple chemical species. A key advantage in system 
simplicity can be obtained, for example, if a single OPO can 
produce easily controlled multispectral output. In this paper the au- 


thors address several topics pertaining to the conversion efficiency, 
power handling, and multispectral capabilities of OPOs which they 
are currently investigating. In Section 2, single pulse conversion ef- 
ficiency issues are addressed, while average power effects are 
treated in Section 3. Section 4 is concerned with multispectral per- 
formance of a single OPO. The last section contains a short 
summary and some concluding remarks. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 32589, 32607, 32614, 32864, 33497, 
33531, 33863, 34163 


34172 (CONF-930765—4) Simulation of the SEMATECH 
gravimetric mass flowmeter calibrator. Lind, R.F. (Oak Ridge 
National Lab., TN (United States)); Hylton, J.O.; Remenyik, C.J.; 
Carnal, C.L. Oak Ridge National Lab., TN (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From SCSC ‘93: summer computer 
simulation conference; Boston, MA (United States); 19-21 Jul 1993. 
Order Number DE94018698. Source: OSTI; NTIS; GPO Dep. 
Many different processes in the fabrication of microelectronic cir- 
cuits require precise metering of process gas flows. A facility is 
being designed at Oak Ridge National Laboratory (ORNL) to 
provide calibration of high-precision gas flowmeters for the Semi- 
conductor Manufacturing Technology (SEMATECH) consortium. To 
provide proof-of-principle and to aid in the design of the facility, a 
digital computer simulation was developed. The gravimetric mass 
flowmeter is a new and unique apparatus that has been proposed 
for use as a primary calibration standard. The basic operating prin- 
ciples suggest that system dynamics and control will influence 
measurement accuracy and precision. Hence, a simulation of high 
fidelity was required because of the precision and accuracy specifi- 
cations of the proposed facility. This paper describes the 
mathematical model development and software implementation 
using the Advanced Continuous Simulation Language (ACSL). Re- 


sults obtained establish the feasibility of the proposed calibration 
facility. 


34173 (CONF-9409202-3) Rotary capacitance transducers 
for automotive environments. Bauer, M.L.; Christopher, A.M.; Er- 
icson, M.N.; Kennedy, E.J.; Ramsey, J.A. Oak Ridge National Lab., 
TN (United States). 27 Jul 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Sensors Expo 94; Cleveland, OH (United States); 20-22 Sep 1994. 
Order Number DE95000490. Source: OSTI; NTIS; GPO Dep. 

Rotary transducers for automotive use are briefly discussed. A 
transducer based on differential capacitance is described that is ro- 
bust and simple to manufacture. It has the potential to meet cost 
targets for automotive use. The design is based on a dielectrically 
coated rotor with a 240-degree conductive segment, turning over a 
stator with three 120-degree segments. One of these segments is 
used to supply drive to the isolated rotor segment. The other two 
segments act as differential capacitors, driven by the rotor. Linear- 
ity over about 105 degrees of rotation is within 4%, although 
special shaping of the plates can reduce this to less than 1%. 
full custom CMOS integrated circuit was designed and imple- 
mented to interface to the sensor. It mounts on the back of the 
stator plate. The combination of a single chip and simple mechani- 
cal construction leads to a part which may become cost 
competitive with present resistive sensors. 


34174 (LBL-35221) The effects of cavity topology on insta- 
bilities in additive-pulse modelocked lasers. Sucha, G.; Bolton, 
S.R.; Chemla, D.S. Lawrence Berkeley Lab., CA (United States). 
May 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940582-5: 
CLEO ‘94: conference on lasers and electro-optics, Anaheim, CA 
(United States), 8-13 May 1994). Order Number DE94018193. 
Source: OSTI; NTIS; GPO Dep. 

We compare the stability properties of the Michelson and Fabry- 
Perot APM lasers. With excessive Kerr nonlinearity, the 
Fabry-Perot APM exhibits period-doubling while maintaining an au- 
tocorrelation of deceptively high quality. The Michelson APM never 
exhibits period-doubling, but is prone to multiple-pulsing. 


34175 (PNL-SA-24676) Hydrostatic force sensor. Evans, 
M.S. (Pacific Northwest Lab., Richland, WA (United States)); 
Stoughton, R.S.; Kazerooni, H. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1994. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940859-26: 5. international symposium on robotics and 
manufacturing, Maui, HI (United States), 14-18 Aug 1994). Order 
Number DE94018923. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a theoretical and experimental investigation 
of a new kind of force sensor which detects forces by measuring 
an induced pressure change in a material of large Poisson's ratio. 
In this investigation we develop mathematical expressions for the 
sensor's sensitivity and bandwidth, and show that its sensitivity can 
be much larger and its bandwidth is usually smaller than those of 
existing strain-gage-type sensors. This force sensor is well-suited 
for measuring large but slowly varying forces. It can be installed in 
a space smaller than that required by existing sensors. 


34176 (SAND-94-1136C) Assessment of a non-dedicated 
GPS receiver system for precise airborne attitude determina- 
tion. Cannon, M.E. (Univ. of Calgary (Canada). Dept. of 
Geomatics Engineering); Sun, H.; Owen, T.E.; Meindl, M.A. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9409185-2: lon-GPS 94, Salt 
Lake City, UT (United States), 21 Sep 1994). Order Number 
DE94019309. Source: OSTI; NTIS; GPO Dep. 

The use of a non-dedicated GPS receiver system for attitude 
determination was assessed in airborne mode through a test con- 
ducted at Sandia National Laboratories. Four independent NovAtel 
GPSCard™ receivers were installed in Sandia’s Twin Engine Otter 
with two antennas mounted on the fuselage and two on the wing 
tips at separations of 6 to 18 m. A strapdown INS was also on 
board the aircraft in order to provide an independent attitude refer- 
ence at rates between 4 and 10 Hz. During the multi-day test, GPS 
measurements were recorded between 1 and 10 Hz. Carrier phase 
measurements were post-processed using a double difference ap- 
proach developed at The University of Calgary in which integer 
ambiguities were resolved in seconds using the known antenna 
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separations as constraints. The tracking capability of the system is 
demonstrated under dynamics consisting of roll and pitch angles 
up to 45 and 12 degrees, respectively. Comparisons between the 
GPS and INS attitude angles are presented for two of the test days 
and show agreement at the several arcminute level. Conclusions 
are made with respect to system accuracy and performance in an 
operational airborne environment. 


34177 (SAND-94-1999C) Quartz resonator fluid monitors 
for vehicle applications. Cernosek, R.W. (Sandia National Labs.., 
Albuquerque, NM (United States)); Martin, S.J.; Wessendorf, K.O.; 
Terry, M.D.; Rumpf, A.N. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9409202-1: Sensors Expo 94, Cleveland, OH (United States), 
20-22 Sep 1994). Order Number DE94018910. Source: OSTI; 
NTIS; GPO Dep. 

Thickness shear mode (TSM) quartz resonators operating in a 
new “Lever oscillator” circuit are used as monitors for critical auto- 
motive fluids. These monitors respond to the density and viscosity 
of liquids contacting the quartz surface. Sensors have been 
developed for determining the viscosity characteristics of engine lu- 
bricating oil, the state-of-charge of lead-acid storage batteries, and 
the concentration variations in engine coolant. 


34178 (SAND—94-2293C) Micromachined silicon-based an- 
alytical microinstruments for space science and planetary 
exploration. Grunthaner, F.J. (and others); Stalder, R.E.; Boum- 
sellek, S.; Van Zandt, T.R.; Kenny, T.W.; Hecht, M.H.; Ksendzov, 
A.; Homer, M.L.; Terhune, R.W.; Lane, A.L. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 4p. Sponsored by Na- 
tional Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940857— 
1: 12. international conference on solid state devices and 
materials, Yokohoma (Japan), 23-26 Aug 1994). Order Number 
DE94019306. Source: OSTI; NTIS; GPO Dep. 

For future planetary science missions, the authors are develop- 
ing a series of microinstruments using the techniques of 
silicon-based micromachining. Conventional instruments such as 
chemical sensors, charged particle analyzers and mass spectrome- 
ters are reduced in size and effective volume to the dimension of 
cubic centimeters, while maintaining or enhancing performance. 
Using wafer/wafer bonding techniques, selective chemical etching, 
thin Film growth, and high resolution lithography, complex three di- 
mensional structures can be assembled. This paper discusses the 
design, implementation and performance of two new instruments: 
The Micromachined Bessel Box Auger Electron Spectrometer, and 
the Mars Soil Chemistry Experiment (MOx). 


34179 (UCRL-JC—118226) An Echelle Grating Spectrometer 
(EGS) for mid-IR remote chemical detection. Stevens, C.G.,; 
Thomas, N.; Kuzmenko, P.; Alger, T. Lawrence Livermore National 
Lab., CA (United States). Jul 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940723-28: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94019310. Source: OSTI; NTIS; GPO 
Dep. 
The availability of high performance two-dimensional InSb detec- 
tors enables the design and construction of mid-infrared 
spectrographs capable of obtaining high resolution spectra over ex- 
tended spectral regions without moving components. Rugged, 
stable, cryo-cooled spectrographs suitable for remote field opera- 
tion are now possible using prism-echelle cross dispersion designs. 
The authors discuss the design, fabrication, and performance of a 
high resolution mid-IR field spectrograph designed specifically for 
the detection of atmospheric-borne chemicals from airborne plat- 
forms. The instrument design provides maximum optical throughput 
covering the two atmospheric windows at 2.0-2.5 pm and 3.0-4.2 
pm. 
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34180 (K/DSRD—1637) An independent verification and val- 
idation of the Future Theater Level Model conceptual model. 
Hartley, D.S. Ill; Kruse, K.L.; Martellaro, AJ.; Packard, S.L.; 
Thomas, B. Jr.; Turley, V.K. Oak Ridge K-25 Site, TN (United 
States). Aug 1994. 64p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95000767. Source: OSTI; NTIS; GPO Dep. 

This report describes the methodology and results of indepen- 
dent verification and validation performed on a combat model in its 
design stage. The combat model is the Future Theater Level 
Model (FTLM), under development by The Joint Staff/J-8. J-8 has 
undertaken its development to provide an analysis tool that ad- 
dresses the uncertainties of combat more directly than previous 
models and yields more rapid study results. The methodology 
adopted for this verification and validation consisted of document 
analyses. Included were detailed examination of the FTLM design 
documents (at all stages of development), the FTLM Mission 
Needs Statement, and selected documentation for other theater 
level combat models. These documents were compared to assess 
the FTLM as to its design stage, its purpose as an analytical com- 
bat model, and its capabilities as specified in the Mission Needs 
Statement. The conceptual design passed those tests. The 
recommendations included specific modifications as well as a rec- 
ommendation for continued development. The methodology is 
significant because independent verification and validation have not 
been previously reported as being performed on a combat model 
in its design stage. The results are significant because The Joint 
Staff/J-8 will be using the recommendations from this study in de- 
termining whether to proceed with develop of the model. 


34181 (SAND-94-0060C) A computational study of projec- 
tile shape dependence on phase change phenomena with 
comparisons to experimental data. Hertel, E.S. Jr. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Mcintosh, R.L.; 
Patterson, B.C. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9409211-2: American Institute of Aeronautics and Astronautics 
space programs and technologies conference and exhibit, Birming- 
ham, AL (United States), 27 Sep 1994). Order Number 
DE95000740. Source: OSTI; NTIS; GPO Dep. 

To make an estimate of the current state of predictive capabili- 
ties of hydrocodes for impacts where phase changes may be 
important, we have simulated a series of experiments where a zinc 
sphere, rod, and plate impact thin zinc plates at 5 km/s. The exper- 
imental data consists of radiographs of the debris cloud and visual 
evidence of the damage in an aluminum witness plate. CTH was 
used to simulate the three experiments noted above. A detailed 
comparison of the simulated debris structure and subsequent dam- 
age will be made with the available data. In general, the CTH 
predictions match the experimental record. 


34182 (SAND-94-0064) In-situ model analysis of STARS 
missile flight data and comparison to per-flight predictions 
from test-reconciled models. James, G.H.; Carne, T.G.; Marek, 
E.L. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9410181-1: 15. 
aerospace testing seminar, Manhattan Beach, CA (United States), 
11-13 Oct 1994). Order Number DE94017405. Source: OSTI; 
NTIS; GPO Dep. 

The Natural Excitation Technique (NExT) was used to analyze 
STARS launch data during first and second stage flight using 
telemetered acceleration data. A continuous track of modal fre- 
quencies and modal damping was acquired for the first and second 
elastic modes of the system during first stage flight and for the first 
mode during second stage flight. Generally, the first mode was 
predicted to be lower than seen in actual flight. The second mode 
predictions were very close to those seen in flight. Damping values 
were found to be within the range estimated by ground testing or 
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slightly less. The results from this modal analysis of launch data al- 
lowed a final quantification of the inherent bias errors which resulted 
from the STARS ground-based modal tests as well as pointing out 
structures which were in need of further test/analysis correlation. 


34183 (SAND—94-1268) ESD hazards associated with CO, 
refrigeration. Jones, R.D.; Chen, K.C.; Holmes, S.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Aug 1994. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94018493. Source: 
OSTI; NTIS; GPO Dep. 

Apparent malfunctions of two Trajectory Sensing Signal Genera- 
tors (TSSGs) were observed during B61-3/4/10 trajectory arming 
tests at the Pantex Weapons Evaluation Test Laboratory (WETL). 
On two subsequent occasions, the TSSG used in the B83 bomb 
developed single-channel failures during tests at WETL. It was 
concluded that the failures were related to the electrostatic dis- 
charge (ESD) hazard associated with the use of a Thermotron® 
liquid carbon dioxide (COz) refrigeration system. It was demon- 
strated that during temperature conditioning, the case of the TSSG 
can acquire a substantial electrostatic charge as a result of tribo- 
electric processes. A series of tests was performed to identify the 
charging mechanisms associated with liquid CO, refrigeration sys- 
tems and a quantitative assessment of the ESD hazard was made. 
The conclusions and recommendations derived in these tests were 
summarized in a Significant Finding Investigations Closeout. The 
purpose of this report is to provide formal documentation for, and 
elaboration on, issues addressed in the Findings. 


34184 (SAND-94-1417C) SAR image registration in abso- 
lute coordinates using GPS carrier phase position and velocity 
information. Burgett, S. (Sandia National Labs., Albuquerque, NM 
(United States). Aided Navigation and Remote Sensing Systems); 
Meindi, M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9408163-1: 
International symposium on kinematic systems in geodesy, geo- 
matics, and navigation, Banff (Canada), 30 Aug - 2 sep 1994). 
Order Number DE94018738. Source: OSTI; NTIS; GPO Dep. 

It is useful in a variety of military and commercial application to 
accurately register the position of synthetic aperture radar (SAR) 
imagery in absolute coordinates. The two basic SAR measure- 
ments, range and doppler, can be used to solve for the position of 
the SAR image. Imprecise knowledge of the SAR collection plat- 
form's position and velocity vectors introduce errors in the range 
and doppler measurements and can cause the apparent location of 
the SAR image on the ground to be in error by tens of meters. Re- 
cent advances in carrier phase GPS techniques can provide an 
accurate description of the collection vehicle's trajectory during the 
image formation process. In this paper, highly accurate carrier 
phase GPS trajectory information is used in conjunction with SAR 
imagery to demonstrate a technique for accurate registration of 
SAR images in WGS-84 coordinates. Flight test data will be pre- 
sented that demonstrates SAR image registration errors of less 
than 4 meters. 


34185 (SAND-94-1772) Evaluation of Mil-F-28861 filters 
and suppliers. Grieco, S.E. (Sandia National Labs., Albuquerque, 
NM (United States). Component Information and Management 
Dept.). Sandia National Labs., Albuquerque, NM (United States). 
Sep 1994. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95001109. Source: OSTI; NTIS; GPO Dep. 

Over the last 20 years, a family of lowpass filters has been de- 
veloped to eliminate electromechanical interference from power 
and signal lines in weapon systems. Since its inception, Sprague 
Electric in North Adams, Massachusetts, has produced this family 
of components on a line dedicated solely to these devices. Al- 
though at least seven other companies produce similar filters, 
suppliers are unwilling to build small quantities of components in a 
manner that is incompatible with their standard methods and equip- 
ment. The ability to fabricate products in small quantities on an 
occasional basis is an important factor in component development, 
and compatibility with commercially available devices enhances 
that ability. The Mil-F-28861/5 specifications, developed by the De- 
fense Electronic Parts Supply Center, describe filters similar to 
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those of the MC family. This report documents the evaluation of 
Mil-F-28861/5 filters acquired from the eight suppliers and serves 
as a basis for further development of specifications and suppliers. 


34186 (UCRL-ID—117479) Sensors as confidence building 
measures: A demonstration using a combat simulation. War- 
shawsky, A.S.; Spinosa, A.; Pimper, J. Lawrence Livermore 
National Lab., CA (United States). Jun 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95000315. Source: OSTI; NTIS; GPO 
Dep. 

Numerous combat simulations have been developed and used to 
study the consequences of alternative force structures, analyze 
weapon performance, and train combat force commanders. These 
same simulations can, with minor modifications, be used to study a 
suite of arms control issues. To demonstrate this point, a modifica- 
tion of the LLNL Joint Conflict Model (JCM) was used to explain 
the utility of unattended ground sensors (UGS) as confidence build- 
ing measures (CBMs) in the context of a regional arms control 
situation. It was shown that existing simulations (in particular, JCM) 
have the functionality necessary to easily and readily address re- 
gional arms control issues in a meaningful fashion. 


34187 (UCRL-JC—118327) A DIS interface for the Joint 
Conflict Model simulation. Matone, J.; Pimper, J.; Uzelac, M. 
Lawrence Livermore National Lab., CA (United States). Aug 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9409210-1: 11. workshop on 
standards for the interoperability of distributed simulations, Or- 
lando, FL (United States), 26-30 Sep 1994). Order Number 
DE94019313. Source: OSTI; NTIS; GPO Dep. 

A Distributed Interactive Simulation (DIS) 2.0.3 compatible inter- 
face has been added to the Joint Conflict Model (JCM) simulation. 
JCM is a multi-player, multi-sided, joint, entity-based, stochastic, 
constructive simulation. A DIS interface allows JCM to engage it- 
self, other constructive simulations, virtual simulators and/or real 
players in real-time training exercises. A real-time demonstration 
between multiple JCM simulations and Special Operations Forces 
Network (SOFNET) helicopter trainers was demonstrated 8 June 
1994 at the 58th Special Operations Wing (SOW) at Kirtland AFB. 
This paper will examine issues of interest that were raised as a re- 
sult of the JCM/SOFNET demonstration: munition modeling, terrain 
correlation, terrain clamping, coordinate conversion, transfer of en- 
tity modeling control, and mounting and dismounting entities. 
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34188 (DOE/EV—06194-Rev.7) DOE explosives safety man- 
ual: Revision 7. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Aug 1994. 
119p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94019045. 
Source: OSTI; NTIS; GPO Dep. 

This manual prescribes the Department of Energy (DOE) safety 
rules used to implement the DOE safety policy for operations in- 
volving explosives. This manual is applicable to all DOE facilities 
engaged in operations of development, manufacturing, handling, 
storage, transportation, processing, or testing of explosives, 
pyrotechnics and propellants, or assemblies containing these mate- 
rials. The standards of this manual deal with the operations 
involving explosives, pyrotechnics and propellants, and the safe 
management of such operations. The design of all new explosives 
facilities shall conform to the requirements established in this man- 
ual and implemented in DOE 6430.1A, “General Design Criteria 
Manual.” It is not intended that existing physical facilities be 
changed anrbitrarily to comply with these provisions, except as re- 
quired by law. Existing facilities that do not comply with these 
standards may continue to be used for the balance of their func- 
tional life, as long as the current operation presents no significantly 
greater risk than that assumed when the facility was originally de- 
signed and it can be demonstrated clearly that a modification to 
bring the facility into compliance is not feasible. However, in the 
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case of a major renovation, the facility must be brought into com- 
pliance with current standards. The standards are presented as 
either mandatory or advisory. Mandatory standards, denoted by the 
words “shall,” “must,” or “will,” are requirements that must be 
followed unless written authority for deviation is granted as an ex- 
emption by the DOE. Advisory standards denoted by “should” or 
“may” are standards that may be deviated from with a waiver 
granted by facility management. 


34189 (LA-UR-94-2771) Infrasonic observations and mod- 
eling of the Minor Uncle High Explosive event. Whitaker, R.; 
Noel, S.D.; Meadows, W.R. Los Alamos National Lab., NM (United 
States). [1994]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9406244— 
1: 6. international symposium on long range sound propagation, 
Ottawa (Canada), 12-14 Jun 1994). Order Number DE94018093. 
Source: OSTI; NTIS; GPO Dep. 

Minor Uncle was a Department of Defense sponsored explosive 
test of 2440 tons of ammonium nitrate and fuel oil (ANFO) executed 
on June 10, 1993, at White Sands Missile Range, NM. Los Alamos 
National Laboratory made infrasonic observations of this event at 
three stations: Los Alamos, NM, 250 km range; St. George, UT, 
750 km range; and the Nevada Test Site, NV, 928 km range. All 
three stations obtained positive results and had very low back- 
ground noise levels. Data from all stations will be presented, and 
normal mode calculations of the wave propagation, including upper 
atmospheric winds, to St. George will be compared to the data. 


34190 (LA-UR-94-2777) Observations of TEC fluctuations 
from an explosion on the Earth’s surface. Massey, R.S.; Carlos, 
R.C.; Jacobson, A.R.; Wu, G. Los Alamos National Lab., NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9407124—2: International beacon satellite symposium, Wales 
(United Kingdom), 11-15 Jul 1994). Order Number DE94018278. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors report observations of perturbations in the iono- 
sphere total electron content (TEC) caused by acoustic waves 
propagating from a large chemical explosion in souther New Mex- 
ico at the earth’s surface. Fluctuations in TEC were measured by 
two arrays of receivers that monitor the phase of the 136 MHz bea- 
cons on two geostationary satellites. One array, located in northern 
New Mexico, observed fluctuations in the region where acoustic 
waves from the blast impinged directly on the ionosphere, while the 
second array, in Texas, was located to observe fluctuations caused 
by ducted acoustic waves. The TEC disturbance at the New Mex- 
ico array had an amplitude of about 2 x 10'* m-? (more than 10 
times the array noise level), while the amplitude at the Texas array, 
at a range of 900 km, was only a few times the instrumental noise 
level. Noise background analysis shows that the probability that a 
comparable or larger response at the New Mexico array might 
have been caused by a background noise event was less than 1%. 
The corresponding probability for the Texas array was 3%. 


34191 (LA-UR-94-2836) Applications of classical detona- 
tion theory. Davis, W.C. Los Alamos National Lab., NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9409195— 
2: Microscopic and macroscopic approaches to detonation, St. 
Malo (France), 2-7 Sep 1994). Order Number DE94018281. 
Source: OSTI; NTIS; GPO Dep. 

Classical detonation theory is the basis for almost all calculations 
of explosive systems. One common type of calculation is of the 
detailed behavior of inert parts driven by explosive, predicting pres- 
sures, velocities, positions, densities, energies, etc as functions of 
time. Another common application of the theory is predicting the 
detonation state and expansion isentrope of a new explosive or 
mixtures, perhaps an explosive that has not yet been made. Both 
types of calculations are discussed. 


34192 


(LA-UR-94-3177) Shock-wave behavior in explosive 
monocrystals. Dick, J.J. Los Alamos National Lab., NM (United 
States). 9 Sep 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9410215— 
1: Microscopic and macroscopic approaches to detonation 


356 ERA Vol. 19, No. 12 


workshop, St. Malo (France), 1-8 Oct 1994). Order Number 
DE95000917. Source: OSTI; NTIS; GPO Dep. 

The shock response of explosive monocrystals is strongly 
anisotropic. Shock initiation sensitivity depends strongly on crystal 
orientation in PETN. This can be understood in terms of steric hin- 
drance to shear during the shock-induced deformation of the 
molecular crystal. This initiation mechanism appears to be tribo- 
chemical rather than thermal. 


34193 (SAND—94-2081C) Results of video height of charge 
measurement for MIDDLE KEY 4. Shagam, R.N. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1994. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9408143-1: Middle key 4 final results 
symposium, Albuquerque, NM (United States), 16 Aug 1994). Or- 
der Number DE94017339. Source: OSTI; NTIS; GPO Dep. 

This report describes the Height of Charge measurement for the 
Middle Key 4 test conducted at the FCDNA Permanent High Explo- 
sives Test Site (PHETS) on 17 September, 1993. The object of the 
measurement was to monitor remotely the change in the height of 
the explosive charge suspended above the test pad once the site 
had been evacuated until detonation. Should the measurement 
have shown that the charge changed height by more than 15cm 
then a hold in the test was to be called so that a height adjustment 
in the suspension system could be made. The measurement sys- 
tem consisted of a remotely placed video camera linked to the test 
control center-based measurement computer via a fiber optical 
video data link, a pole mounted stationary reference target, and a 
target mounted on the charge bag. Measurement of the change in 
height was determined using image analysis software on frame 
grabbed images. Measurements indicate that the charge bag did 
not deviate from the initial surveyed height of 1747cm by more 
than 1cm between the last measurement made by the survey crew 
until detonation 40 minutes later. 


34194 (SAND-94-2223C) Demilitarization and disposal 
technologies for conventional munitions and energetic materi- 
als. Lemieux, A.A.; Wheelis, W.T.; Blankenship, D.M. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 15p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9409208—1: 
1994 annual meeting on environmental technology, Bad Recihen- 
hall (Germany), 26 Sep 1994). Order Number DE94018906. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Technologies for the demilitarization and disposal of conventional 
munitions and energetic materials are presented. A hazard 
separation system has been developed to remove hazardous sub- 
components before processing. Electronic component materials 
separation processes have been developed that provide for demili- 
tarization as well as the efficient recycling of materials. Energetic 
materials demilitarization and disposal using plasma are and 
molten metal technologies are currently being investigated. These 
regulatory compliant technologies will allow the recycling of materi- 
als and will also provide a waste form suitable for final disposal. 


34195 (UCRL-JC—116291) Increased shock sensitivity of 
the insensitive explosive LX-17 at high temperatures. Lee, 
R.S.; Chau, H.H. Lawrence Livermore National Lab., CA (United 
States). May 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9406106— 
2: Insensitive munitions technology symposium, Williamsburg, VA 
(United States), 6-9 Jun 1994). Order Number DE94012674. 
Source: OSTI; NTIS; GPO Dep. 

Explosive formulations based on TATB (1.3.5-trichloro-2,4,6- 
trinitrobenzene) have proven to be remarkably insensitive to shock 
and thermal stimuli. However, hazards to an insensitive high explo- 
sive (IHE) charge do not always confine themselves to a single 
stimulus. In the study reported here, we have investigated the re- 
sponse of the LLNL explosive LX-17 (92.5%/7.5% TATB/Kel-F 800) 
to shock when the explosive is at an elevated temperature. The 
motivation for the work was to learn the extent to which the shock 
initiation threshold and critical initiation area of LX-17 are lowered 
by exposure to elevated temperature. 


34196 (UCRL-JC—116822) Quarter-scale close-in blast- 
loading experiments in support of the planned contained firing 
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facility. Pastrnak, J.W.; Baker, C.F.; Simmons, L.F. Lawrence Liv- 
ermore National Lab., CA (United States). 27 Jul 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9408136—2: 26. Department of 
Defense explosives safety seminar, Miami, FL (United States), 16- 
18 Aug 1994). Order Number DE94017179. Source: OSTI; NTIS; 
GPO Dep. 

In anticipation of increasingly stringent environmental regulations, 
Lawrence Livermore National Laboratory is proposing to construct 
a 60-kg firing chamber to provide blast-effects containment for 
most of its open-air, high-explosive, firing operations. Even though 
the Laboratory's operations are within current environmental limits, 
containment of the blast effects and hazardous debris will drasti- 
cally reduce emissions to the environment and minimize the 
generated hazardous waste. One of the main design considera- 
tions is the extremely close-in (Z = 0.66 ft/lb'/>) blast loading on 
the reinforced concrete ff the chamber. Historically, floor damage 
due to close-in loading has been a common problem for other blast 
chambers within the US Department of Energy and Department of 
Defense (DOE/DoD). Blast-effects testing and computer analysis 
were conducted on a replica quarter-scale model of the preliminary 
floor design. Nineteen blast tests ranging from scaled distances of 
1.14 ft/lb'/S (25%) to 0.57ft/lb'/5 (200%) were performed on the 
strain-gaged floor model. In response to predicted and measured 
failures at the 25% level, various state-of-the-art blast attenuation 
systems were quickly developed and tested. The most effective 
blast-attenuation system provided a significant improvement by re- 
ducing the measured floor stresses to acceptable levels while 
minimizing, by its reusability, the impact on the environment. 
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34197 (KCP-613-5482) Development of high reliability pla- 
nar chip inductors. Swanson, H.W. Jr. Allied-Signal Aerospace 
Co., Kansas City, MO (United States). Kansas City Div. Aug 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE94018589. Source: 
OSTI; NTIS; GPO Dep. 

A process for fabrication of multilayer planar chip inductors on 
ceramic wafers has been developed. This paper will summarize the 
progress made in the use of step-and-repeat print processes to 
fabricate a family of high reliability planar chip inductors for surface 
mount RF applications. Experimental data on thick-film gold and 
plated-copper windings are presented. In addition, the development 
of an automated RF probe station and waferized calibration stan- 
dards are discussed. 


34198 (PNL-SA-24293) Use of commercial manipulator to 
handle a nuclear weapon component. Baker, C.P. Pacific North- 
west Lab., Richland, WA (United States). Aug 1994. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-940859-24: 5. international symposium on 
robotics and manufacturing, Maui, HI (United States), 14-18 Aug 
1994). Order Number DE94018449. Source: OSTI; NTIS; GPO 
Dep. 

Pacific Northwest Laboratory (PNL) has developed a manipulator 
workcell to load and unload nuclear weapon pit assemblies from a 
cart. To develop this workcell, PNL procured a commercially avail- 
able manipulator, equipped it with force-sensing and vision 
equipment, and developed manipulator contro! software. Manipula- 
tor workcell development demonstrated that commercially available 
manipulator systems can successfully perform this task if the ap- 
propriate manipulator is selected and the manipulator workcell 
tooling and software are carefully designed. 


34199 (SAND-94-0312) Measured responses of internal en- 
closures and cables due to burnthrough penetration of 
weapon cases by lightning. Schnetzer, G.H. (Sandia National 
Labs., Albuquerque, NM (United States)); Fisher, R.J.; Dinallo, 
M.A. Sandia National Labs., Albuquerque, NM (United States). Aug 
1994. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94018491. Source: OSTI; NTIS; GPO Dep. 
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The electrical effects of lightning penetration of the outer case of 
a weapon on internal structures, such as a firing set housing, and 
on samples of a flat, flexline detonator cable have been investi- 
gated experimentally. Maximum open-circuit voltages measured on 
either simulated structures (126 V) or the cable (46 V) located di- 
rectly behind the point of penetration were well below any level that 
is foreseen to create a threat to nuclear safety. On the other hand, 
it was found that once full burnthrough of the barrier occurred, sig- 
nificant fractions of the incident continuing currents coupled to both 
the simulated internal structure (up to 300 A) or to the cable sam- 
ple (69 A) when each was electrically connected internally to case 
ground. No occurrence was observed of the injection of large 
amplitude currents from return strokes occurring after barrier pene- 
tration. Under circumstances in which small volumes of trapped 
gases exist behind penetration sites, rapid heating of the gas by 
return strokes occurring after burnthrough has been shown to pro- 
duced large mechanical impulses to the adjacent surfaces. 


34200 (SAND—94-0313) Measured voltages and currents in- 
ternal to closed metal cylinders due to diffusion of simulated 
lightning currents. Schnetzer, G.H.; Fisher, R.J. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1994. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94018518. Source: OSTI; 
NTIS; GPO Dep. 

One mechanism for the penetration of lightning energy into the 
interior of a weapon is by current diffusion through the exterior 
metal case. Tests were conducted in which simulated lightning 
currents were driven over the exteriors of similar aluminum and fer- 
rous steel cylinders of 0.125-in wall thickness. Under conditions in 
which the test currents were driven asymmetrically over the exteri- 
ors of the cylinders, voltages were measured between various test 
points in the interior as functions of the amplitude and duration of 
the applied current. The maximum recorded open-circuit voltage, 
which occurred in the steel cylinder, was 1.7 V. On separate shots, 
currents flowing on a low impedance shorting conductor between 
the same set of test points were also measured, yielding a maxi- 
mum current of 630 A, again occurring across the interior of the 
steel cylinder. Under symmetrical exterior drive current conditions, 
a maximum end-to-end internal voltage of 4.1 V was obtained, also 
in the steel cylinder, with a corresponding current of 480 A mea- 
sured on a coaxial conductor connected between the two end 
plates of the cylinder. Data were acquired over a range of input 
current amplitudes between about 40 and 100 kA. These data 
provide the experimental basis for validating models that can sub- 
sequently be applied to real weapons and other objects of interest. 


34201 (SAND-94-1063) Study of the effects of humidity on 
the W80 MC3268/3269 trajectory-sensing signal generators 
during stockpile laboratory testing. Alsbrooks, T.H. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jun 1994. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94019336. Source: 
OSTI; NTIS; GPO Dep. 

This report documents the study that was performed from Octo- 
ber 1993 through June 1994 to determine the effects of humidity 
on the W80 MC3268/3269 Trajectory-Sensing Signal Generators 
(TSSGs) during the test bed build and laboratory test processes. 
Mason and Hanger, Silas Mason Co., performs the disassembly 
and inspections along with the test bed build processes at the Pan- 
tex Plant in Amarillo, Texas. The laboratory testing of the TSSGs is 
performed at Sandia’s Weapons Evaluation Test Laboratory 
(WETL), located at the Pantex Plant. This report summarizes the 
historical sequence of events, the engineering analyses and deci- 
sions, and the future plans for controlling the ingress of moisture 
into the TSSGS during laboratory testing. 


34202 (SAND-94-1852) Nevada Test Site closure program. 
Shenk, D.P. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1994. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95000327. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a summary of the history, design and development, 
procurement, fabrication, installation and operation of the closures 
used as containment devices on underground nuclear tests at the 
Nevada Test Site. It also addresses the closure program mothball 
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and start-up procedures. The Closure Program Document Index 
and equipment inventories, included as appendices, serve as loca- 
tion directories for future document reference and equipment use. 


34203 (SAND—94-1959) Virtual enterprise model for the 
electronic components business in the Nuclear Weapons 
Complex. Ferguson, T.J. (Sandia National Labs., Albuquerque, 
NM (United States)); Long, K.S.; Sayre, J.A.; Hull, A.L.; Carey, 
D.A.; Sim, J.R.; Smith, M.G. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1994. 80p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94018510. Source: OSTI; NTIS; GPO Dep. 

The electronic components business within the Nuclear 
Weapons Complex spans organizational and Department of Energy 
contractor boundaries. An assessment of the current processes in- 
dicates a need for fundamentally changing the way electronic 
components are developed, procured, and manufactured. A model 
is provided based on a virtual enterprise that recognizes distinctive 
competencies within the Nuclear Weapons Complex and at the 
vendors. The model incorporates changes that reduce component 
delivery cycle time and improve cost effectiveness while delivering 
components of the appropriate quality. 


34204 (UCRL-JC—117621) Issues with the use of DMSO for 
warhead dismantlement via dissolution. LeMay, J.D. Lawrence 
Livermore National Lab., CA (United States). Aug 1994. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9409181-3: 19. Department of Energy 
conference on compatibility, aging and service life, Los Alamos, 
NM (United States), 28-30 Sep 1994). Order Number DE94018325. 
Source: OSTI; NTIS; GPO Dep. 

The solvent dimethyl sulfoxide (DMSO) will be used in two war- 
head dismantlement programs at Pantex to remove plastic bonded 
HMX explosives from bonded nuclear assemblies. This paper 
addresses the chemical compatibility of various warhead and work- 
station materials with DMSO solutions of HMX. The effects of 
possible exposure of HMX/DMSO solutions to plutonium are ad- 
dressed in another paper in this conference. Although not reported 
herein, a number of other issues involved with the DMSO dissolu- 
tion process may be discussed during the presentation, including: 
the peculiar behavior sometimes exhibited by DMSO swollen 
Halthane 73-18 adhesive, and several results from hazards as- 
sessments of electrical energy hazards, residues, and detonators. 


34205 


(Y/DZ-73) Impact of the propylene glycol-water- 
borax coolant on material recovery operations. Duerksen, W.K.; 
Taylor, P.A. Oak Ridge Y-12 Plant, TN (United States); Union Car- 
bide Corp., Oak Ridge, TN (United States). Y-12 Plant. May 1983. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC05-840R21400 ; W-7405-ENG-26. Order Number 
DE95000614. Source: OSTI; NTIS; GPO Dep. 

The reaction of the propylene glycol-water-borax coolant with ni- 
tric acid has now been studied in some detail. This document is 
intended to provide a summary of the results. Findings are summa- 
rized under nine headings. Tests have also been conducted to 
determine if the new coolant would have any adverse effects on 
the uranium recycle systems. Experiments were scientifically 
designed after observation of the production operations so that ac- 
curate response to the immediate production concerns could be 
provided. Conclusions from these studies are: formation of glycol 
nitrates is very improbable; the reaction of concentrated (70%) ni- 
tric acid with pure propylene glycol is very violent and hazardous; 
dilution of the nitric acid-glycol mixture causes a drastic decrease 
in the rate and intensity of the reaction; the mechanism of the nitric 
acid propylene glycol reaction is autocatalytic in nitrous acid; no re- 
action is observed between coolant and 30% nitric acid unless the 
solution is heated; the coolant reacts fairly vigorously with 55% 
nitric acid after a concentration-dependent induction time; experi- 
ments showed that the dissolution of uranium chips that had been 
soaked in coolant proceeded at about the same rate as if the chips 
had not previously contacted glycol; thermodynamic calculations 
show that the enthalpy change (heat liberated) by the reaction of 
nitric acid (30%) with propylene glycol is smaller than if the same 
amount of nitric acid reacted with uranium. Each of these conclu- 
sions is briefly discussed. The effect of new coolant on uranium 
recycle operations is then briefly discussed. 
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34206 (Y/DZ-134) Development of a cleaning process for 
uranium chips machined with a glycol-water-borax coolant. 
Taylor, P.A. Oak Ridge Y-12 Plant, TN (United States). Dec 1984. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95000615. Source: 
OSTI; NTIS; GPO Dep. 

A chip-cleaning process has been developed to remove the new 
glycol-water-borax coolant from oralloy chips. The process involves 
storing the freshly cut chips in Freon-TDF until they are cleaned, 
washing with water, and displacing the water with Freon-TDF. The 
wash water can be reused many times and still yield clean chips 
and then be added to the coolant to make up for evaporative 
losses. The Freon-TDF will be cycled by evaporation. The cleaning 
facility is currently being designed and should be operational by 
April 1985. 
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34207 (GA-A-21247) User’s manual for the CDC-1 digitizer 
controller. Ferron, J.R. General Atomics, San Diego, CA (United 
States). Sep 1994. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114. Order Number 
DE94018615. Source: OSTI; NTIS; GPO Dep. 

A detailed description of how to use the CDC-1 digitizer con- 
troller is given. The CDC-1 is used with the CAMAC format 
digitizer models in the TRAQ series (manufactured by DSP Tech- 
nology Inc.), the DAD-1 data acquisition daughter board, and the 
Intel i860-based SuperCard-2 (manufactured, by CSP Inc.) to form 
a high speed data acquisition and real time analysis system. Data 
can be transferred to the memory on the SuperCard-2 at a rate as 
high as 40 million 14-bit samples per second. Depending on the 
model of TRAQ digitizer in use, digitizing rates up to 3.33 MHz are 
supported (with eight data channels), or, for instance, at a sample 
rate of 100 kHz, 384 data channels can be acquired. 


34208 (LA-UR-94-2738) Utilization of near-source video 
and ground motion in the assessment of seismic source func- 
tions from mining explosions. Anderson, D.P. (Southern 
Methodist Univ., Dallas, TX (United States). Dept. of Geological 
Sciences); Stump, B.W. Los Alamos National Lab., NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9409197-1: 16. 
annual seismic research symposium, Thornwood, NY (United 
States), 7-9 Sep 1994). Order Number DE94018263. Source: 
OSTI; NTIS; GPO Dep. 

Identification of seismic events detected under a Comprehensive 
Test Ban Treaty requires a clear physical understanding of the dif- 
ferent types of seismic sources including mining explosions, rock 
bursts, mine collapse and small, shallow earthquakes. Constraint 
of the operative physical processes in the source region and 
linkage to the generation of seismic waveforms with particular em- 
phasis on regional seismograms is needed. In order to properly 
address the multi-dimensional aspect of data sets designed to con- 
strain these sources, we are investigating a number of modern 
visualization tools that have only recently become available with 
new, high-speed graphical computers that can utilize relatively 
large data sets. The results of this study will provide a basis for 
identifying important processes in the source region that contribute 
to regional seismograms. 


34209 (SAND-94-2130C) The GPS Burst Detector W- 
Sensor. McCrady, D.D. (ITT Aerospace, Clifton, NJ (United 
States). Communications Div.); Phipps, P. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9409185—1: lon-GPS 94, Salt Lake City, UT 
(United States), 21 Sep 1994). Order Number DE94017406. 
Source: OSTI; NTIS; GPO Dep. 

The NAVSTAR satellites have two missions: navigation and nu- 
clear detonation detection. The main objective of this paper is to 
describe one of the key elements of the Nuclear Detonation Detec- 
tion System (NDS), the Burst Detector W-Sensor (BDW) that was 





developed for the Air Force Space and Missle Systems Center, its 
mission on GPS Block IIR, and how it utilizes GPS timing signals to 
precisely locate nuclear detonations (NUDET). The paper will also 
cover the interface to the Burst Detector Processor (BDP) which 
links the BDW to the ground station where the BDW is controlled 
and where data from multiple satellites are processed to determine 
the location of the NUDET. The Block IIR BDW is the culmination 
of a development program that has produced a state-of-the-art, 
space qualified digital receiver/processor that dissipates only 30 
Watts, weighs 57 pounds, and has a 12in. x /4.2in. x 7.16in. foot- 
print. The paper will highlight several of the key multilayer printed 
circuit cards without which the required power, weight, size, and 
radiation requirements could not have been met. In addition, key 
functions of the system software will be covered. The paper will be 
concluded with a discussion of the high speed digital signal pro- 
cessing and algorithm used to determine the time-of-arrival (TOA) 
of the electromagnetic pulse (EMP) from the NUDET. 


34210 (SAND-—94-2377C) Application of a satellite commu- 
nication and location system for bomb damage assessment. 
Kern, J.P. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9409216—1: Precision strike technology symposium, Laurel, MD 
(United States), 27-29 Sep 1994). Order Number DE94019308. 
Source: OSTI; NTIS; GPO Dep. 

The Global Verification and Location System (GVLS) is a satellite 
based communication package proposed for the Global Positioning 
System (GPS) Block IIR satellites. This system provides the capa- 
bility to relay bursts of information from small, low power mobile 
transmitters to command and control facilities. Communication 
paths through multiple GPS satellites within the field of view allow 
location of the transmitter using time difference of arrival (TDOA) 
techniques. Alternately, the transmitter can transmit its own loca- 
tion if known by various other means. Intended applications include 
determination of the status and location of high-valued assets such 
as shipments of proliferation-sensitive nuclear materials and treaty- 
limited items or downed air crews and special operations forces in 
need of extraction from hostile territory. GVLS provides an enabling 
technology which can be applied to weapon impact location. The 
remote transmitter is small and light enough to be integrated into a 
weapon delivery vehicle, such as a cruise missile, and requires 
power only during the last second of flight. The antenna is a 
conformal patch design, therefore minimizing aerodynamic consid- 
erations. Precise impact locations are determined by the GVLS 
system and can be communicated to responsible commands in 
near real time allowing rapid bomb damage assessment and retar- 
geting without the typical delays of overhead reconnaissance. 
Since burst data communication is used, weapon status immedi- 
ately prior to impact can be transmitted providing knowledge of 
proper arming sequence and other pertinent information. If desired, 
periodic bursts can be transmitted while in flight, enabling in-course 
tracking of the weapon. If fully deployed, the GVLS system would 
consist of communication relays on 24 GPS satellites, five ground 
stations deployed worldwide, and portable base stations for autho- 
rized users to receive and display locations and contents of their 
transmissions. 


34211 (UCRL-JC—-117754) Comparison of the non- 
proliferation event aftershocks with other Nevada Test Site 
events. Jarpe, S.; Goldstein, P.; Zucca, J.J. Lawrence Livermore 
National Lab., CA (United States). Apr 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9404100-12: Symposium on the non-proliferation 
experiment results and implications for test ban treaties, Rockville, 
MD (United States), 19-21 Apr 1994). Order Number DE94018071. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As part of a larger effort to develop technology for on-site in- 
spection of ambiguous underground seismic events, we have been 
working to identify phenomenology of aftershock seismicity which 
would be useful for discriminating between nuclear explosions, 
chemical explosions, earthquakes or other seismic events. Phe- 
nomenology we have investigated includes; the spatial distribution 
of aftershocks, the number of aftershocks as a function of time 
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after the main event, the size of the aftershocks, and waveform fre- 
quency content. Our major conclusions are: (1) Depending on local 
geologic conditions, aftershock production rate two weeks after 
zero time ranges from 1 to 100 per day. (2) Aftershocks of concen- 
trated chemical explosions such as the NPE are indistinguishable 
from aftershocks of nuclear explosions. (3) Earthquake and explo- 
sion aftershock sequences may be differentiated on the basis of 
depth, magnitude, and in some cases, frequency content of seis- 
mic signals. 
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34212 (ANL/DIS/CP-84103) Legislative and administrative 
requirements at the national level for implementing the chemi- 
cal weapons convention. Tanzman, E.A. Argonne National Lab., 
IL (United States). [1994]. 14p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9409214-1: Regional seminar on the 
national implementation of the chemical weapons convention, Pre- 
toria (South Africa), 12-14 Sep 1994). Order Number DE94019284. 
Source: OSTI; NTIS; GPO Dep. 

In this talk, the author discusses the legislative and administrative 
requirements at the national level that are required to implement 
the Chemical Weapons Treaty. In essence, these are measures 
that must be carried out under each State Party's domestic law. 
They are a unique feature of this Convention, compelling each 
State Party to take certain domestic steps to ensure compliance. 
Furthermore, these requirements are universal, applying not only to 
the few nations that will declare chemical weapons, but also to the 
many that have never had a chemical weapons programme. 


34213 (ORNL-6824) Risk communications and the Chemi- 
cal Stockpile Emergency-Planning Program. Vogt, B.M.; 
Sorensen, J.H. Oak Ridge National Lab., TN (United States). Sep 
1994. 233p. Sponsored by Federal Emergency Management 
Agency, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95000811. Source: OSTI; NTIS; 
GPO Dep. 

The CSEPP (Chemical Stockpile Emergency Preparedness Pro- 
gram) was created to improve emergency planning and response 
capabilities at the eight sites around the country that store chemi- 
cal weapons. These weapons are scheduled to be destroyed in the 
near future. In preparation of the Draft Programmatic Environmen- 
tal Impact Statement (DPEIS) for the Chemical Stockpile Disposal 
Program (CSDP), it was proposed that the Army mitigate accidents 
through an enhanced community emergency preparedness pro- 
gram at the eight storage sites. In 1986, the Army initiated the 
development of an Emergency Response Concept Plan (ERCP) for 
the CSDP, one of 12 technical support studies conducted during 
preparation of the Final Programmatic Environmental impact State- 
ment (FPEIS). The purpose of this document is to provide a fairly 
comprehensive source book on risk, risk management, risk com- 
munication research and recommended risk communication 
practices. It does not merely summarize each publication in the 
risk communication literature, but attempts to synthesize them 
along the lines of a set of organizing principles. Furthermore, it is 
not intended to duplicate other guidance manuals (such as Covello 
et al.’s manual on risk comparison). The source book was devel- 
oped for the CSEPP in support of the training module on risk 
communications. Although the examples provided are specific to 
CSEPP, its use goes beyond that of CSEPP as the findings apply 
to a broad spectrum of risk communication topics. While the em- 
phasis is on communication in emergency preparedness and 
response specific to the CSEPP, the materials cover other non- 
emergency communication settings. 329 refs. 
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34214 (ANL/CMT/CP-82692) Removal of CO, in closed 
loop off-gas treatment systems. Clemens, M.K.; Nelson, P.A.; 
Swift, W.M. Argonne National Lab., IL (United States). [1994]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9409215—1: 6. Emerging tech- 
nologies in hazardous waste management, Atlanta, GA (United 
States), 19-21 Sep 1994). Order Number DE94019259. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A closed loop test system has been installed at Argonne 
National Laboratory (ANL) to demonstrate off-gas treatment, ab- 
sorption, and purification systems to be used for incineration and 
vitrification of hazardous and mixed waste. Closed loop systems 
can virtually eliminate the potential for release of hazardous or 
toxic materials to the atmosphere during both normal and upset 
conditions. In initial tests, a 250,000 Btu/h (75 kW thermal) com- 
bustor was operated in an open loop to produce a combustion 
product gas. The COz in these tests was removed by reaction with 
a fluidized bed of time to produce CaCO,. Subsequently, recircula- 
tion system was installed to allow closed loop operation with the 
addition of oxygen to the recycle stream to support combustion. 
Commercially marketed technologies for removal of CO, can be 
adapted for use on closed loop incineration systems. The paper 
also describes the Absorbent Solution Treatment (AST) process, 
based on modifications to commercially demonstrated gas purifica- 
tion technologies. In this process, a side loop system is added to 
the main loop for removing CO2 in scrubbing towers using 
aqueous-based CO, absorbents. The remaining gas is returned to 
the incinerator with oxygen addition. The absorbent is regenerated 
by driving off the CO, and water vapor, which are released to the 
atmosphere. Contaminants are either recycled for further treatment 
or form precipitates which are removed during the purification and 
regeneration process. There are no direct releases of gases or 
particulates to the environment. The CO. and water vapor go 
through two changes of state before release, effectively separating 
these combustion products from contaminants released during in- 
cineration. The AST process can accept a wide range of waste 
streams. The system may be retrofitted to existing Facilities or in- 
cluded in the designs for new installations. 


34215 (ANL/ER/PP-79069) Global change integrating fac- 
tors: Tropical tropopause trends. Reck, R.A. Argonne National 
Lab., IL (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95001121. Source: OSTI; NTIS; INIS; GPO Dep. 

This research proposes new criteria, shifts in the height and tem- 
perature of the tropical tropopause, as measures of global climate 
change. The search for signs of global warming in the temperature 
signal near the earth’s surface is extremely difficult, largely be- 
cause numerous factors contribute to surface temperature forcing 
with only a small signal-to-noise ratio relative to long-term effects. 
In the long term, no part of the atmosphere can be considered indi- 
vidually because the evolution will be a function of all states of all 
portions. A large surface greenhouse signal might ultimately be 
expected, but the analysis of surface temperature may not be par- 
ticularly useful for early detection. What is suggested here is not 
an analysis of trends in the surface temperature field or any of its 
spatial averages, but rather an integrating factor or integrator, a 
single measure of global change that could be considered a test of 
significant change for the entire global system. Preferably, this 
global change integrator would vary slowly and would take into ac- 
count many of the causes of climate change, with a relatively large 
signal-to-noise ratio. Such an integrator could be monitored, and 
abrupt or accelerated changes could serve as an early warning 
signal for policy makers and the public. Earlier work has suggested 
that temperature has much less short-term and small-scale noise in 
the lower stratosphere, and thus the global warming signal at that 
level might be more easily deconvoluted, because the cooling rate 
near the 200-mb level is almost constant with latitude. A study of 
the temperature signal at this pressure level might show a clearer 
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trend due to increased levels of greenhouse gases, but it would 
yield information about the troposphere only by inference. 


34216 (ANL/ET/CP-83924) An application of wavelet trans- 
form for decomposition of millimeter-wave spectroscopic 
signals. Gopalan, K. (Purdue Univ. Calumet, Hammond, IN 
(United States). Dept. of Engineering); Gopalsami, N.; Bakhtiari, S.; 
Raptis, A.C. Argonne National Lab., IL (United States). Aug 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405229-1: 1995 IEEE inter- 
national conference on acoustics, speech and signal processing, 
Detroit, Mi (United States), 8-12 May 1994). Order Number 
DE94018366. Source: OSTI; NTIS; GPO Dep. 

Millimeter-wave technique, based on rotational energy transitions 
of molecules, holds promise for remote monitoring of environmen- 
tally hazardous effluents from processes. Argonne National 
Laboratory is developing a millimeter-wave sensor based on active 
swept-frequency radar technique in the frequency range of 220-320 
GHz. Because the line widths of millimeter-wave spectra of 
molecules at atmospheric pressure are broad (~ 4 GHz half-width 
at half height), the composite spectrum of multicomponent mixtures 
of chemicals is generally complex and overlapping. This paper 
presents an application of discrete wavelet transform for efficient 
representation and decomposition of millimeter-wave spectral data. 
A two-layer back propagation neural network is trained using multi- 
frequency wavelet coefficients of the signals as input features and 
the known composition of different chemicals in the mixture as tar- 
get output vectors. After training, composition of an unknown 
mixture of the base chemicals is determined using the wavelet rep- 
resentation of its absorption spectra. Simulated and experimental 
spectral data were used to test the wavelet transform technique. 
Accurate values of individual chemical compositions resulted for 
noise-free laboratory data. In addition, the technique showed more 
robustness than conventional multivariate techniques under noisy 
conditions. 


34217 (ARM-94-002) Site Scientific Mission Plan for the 
Southern Great Plains CART site, July-December 1994. 
Schneider, J.M. (Oklahoma Univ., Norman, OK (United States). 
Cooperative Inst. for Mesoscale Meteorological Studies); Lamb, 
P.J.; Sisterson, D.L. Oklahoma Univ., Norman, OK (United States). 
Cooperative Inst. for Mesoscale Meteorological Studies; Argonne 
National Lab., IL (United States). Jul 1994. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94017289. Source: OSTI; NTIS; GPO 
Dep. 

The Southern Great Plains (SGP) Cloud and Radiation Testbed 
(CART) site is designed to help satisfy the data needs of the Atmo- 
spheric Radiation Measurement (ARM) Program Science Team. 
This document defines the scientific priorities for site activities dur- 
ing the six months beginning on July 1, 1994, and also looks 
forward in lesser detail to subsequent six-month periods. The pri- 
mary purpose of this Site Scientific Mission Plan is to provide 
guidance for the development of plans for site operations. It also 
provides information on current plans to the ARM Functional 
Teams (Management Team, Experiment Support Team, Operations 
Team, Data Management Team, Instrument Team, and Campaign 
Team), and it serves to disseminate the plans more generally 
within the ARM Program and among the Science Team. This docu- 
ment includes a description of the site’s operational status and the 
primary envisaged site activities, together with information concern- 
ing approved and proposed Intensive Observation Periods. 
Amendments will be prepared and distributed whenever the con- 
tent changes by more than 30% within a six-month period. The 
primary users of this document are the site operator, the site scien- 
tist, the Science Team through the ARM Program Science Director, 
the ARM Program Experiment Center, and the aforementioned 
ARM Program Functional Teams. This plan is a living document 
that will be updated and reissued every six months as the observa- 
tional facilities are developed, tested, and augmented and as 
priorities are adjusted in response to developments in scientific 
planning and understanding. 


34218 (COGEMA-R-47) Environment supervision in a nu- 
clear industry plant: Cogema example in Pierrelatte. Faure, 
M.L. Compagnie Generale des Matieres Nucleaires (COGEMA), 26 





- Pierrelatte (France). Jul 1993. 29p. (In French). Order Number 
DE95600321. Source: OSTI; NTIS (US Sales Only); INIS. 

Every nuclear industrial facility must achieve radioactivity mea- 
surements of its environment: COGEMA is therefore very careful 
of its environmental quality and guarantees the supervision of it 
with a programme corresponding to the activities and to the envi- 
ronment characteristics. We shall study- the atmospheric control- 
the waters control- the plants control and we shall end on results 
synthesis, which must be analysed according to the natural om- 
nipresent radioactivity. 6 Annexes. 


34219 (CONF-9210354—2) Modelling interactions of carbon 
dioxide, forests, and climate. Luxmoore, R.J. (Oak Ridge Na- 
tional Lab., TN (United States)); Baldocchi, D.D. Oak Ridge 
National Lab., TN (United States). [1994]. 54p. Sponsored by US- 
DOE, Washington, DC (United States);National Oceanic 
and Atmospheric Administration, Washington, DC (United 
States);Department of Agriculture, Washington, DC (United States). 
DOE Contract AC05-840R21400. From IPCC international work- 
shop on biotic feedbacks in the global climate system; Woods 
Hole, MA (United States); 25-29 Oct 1992. Order Number 
DE94018694. Source: OSTI; NTIS; INIS; GPO Dep. 

Atmospheric carbon dioxide is rising and forests and climate is 
changing! This combination of fact and premise may be evaluated 
at a range of temporal and spatial scales with the aid of computer 
simulators describing the interrelationships between forest vegeta- 
tion, litter and soil characteristics, and appropriate meteorological 
variables. Some insights on the effects of climate on the transfers 
of carbon and the converse effect of carbon transfer on climate are 
discussed as a basis for assessing the significance of feedbacks 
between vegetation and climate under conditions of rising atmo- 
spheric carbon dioxide. Three main classes of forest models are 
reviewed. These are physiologically-based models, forest succes- 
sion simulators based on the JABOWA model, and 
ecosystem-carbon budget models that use compartment transfer 
rates with empirically estimated coefficients. Some regression mod- 
eling approaches are also outlined. Energy budget models applied 
to forests and grasslands are also reviewed. This review presents 
examples of forest models; a comprehensive discussion of all 
available models is not undertaken. 


34220 (CONF-9211198-3) The message passing version of 
the parallel Community Climate Model. Drake, J.B. (Oak Ridge 
National Lab., TN (United States)); Flanery, R.E.; Walker, D.W.; 
Worley, P.H.; Foster, |.T.; Michalakes, J.G.; Stevens, R.L.; Hack, 
J.J.; Williamson, D.L. Oak Ridge National Lab., TN (United States); 
Argonne National Lab., IL (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; W-31109-ENG-38. From 5. ECMWF workshop on 
parallel processing in meteorology; Reading (United Kingdom); 23- 
27 Nov 1992. Order Number DE94019158. Source: OSTI; NTIS; 
GPO Dep. 

This paper is a brief overview of a parallel version of the NCAR 
Community Climate Model, CCM2, implemented for MIMD mas- 
sively parallel computers using a message-passing programming 
paradigm. The parallel implementation was developed on an Intel 
iPSC/860 with 128 processors and on the Intel Delta with 512 pro- 
cessors, and the initial target platform for the production version of 
the code is the Intel Paragon with 2,048 processors. Because the 
implementation uses a standard, portable message-passing library, 
the code can be easily ported to other multiprocessors supporting 
a message-passing programming paradigm, or run on machines 
distributed across a network. The parallelization strategy used is to 
decompose the problem domain into geographical patches and as- 
sign each processor to do the computation associated with a 
distinct subset of the patches. With this decomposition, the physics 
calculations involve only grid points and data local to a processor 
and are performed in parallel. Using parallel algorithms developed 
for the semi-Lagrangian transport, the fast Fourier transform and 
the Legendre transform, both physics and dynamics are computed 
in parallel with minimal data movement and modest change to the 
original CCM2 source code. 


34221 (CONF-9305320—-2) Micrometeorological methods 
for measurements of mercury emissions over contaminated 
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soils. Kim, K.H. (Oak Ridge National Lab., TN (United States)); 
Lindberg, S.E.; Hanson, P.J.; Owens, J.; Myers, T.P. Oak Ridge 
National Lab., TN (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 1. workshop on emissions and modelling of 
atmospheric transport of persistent organic pollutants and heavy 
metals; Durham, NC (United States); 6-7 May 1993. Order Number 
DE94017679. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of a larger study involving development and application 
of field and laboratory methods (micrometeorological, dynamic en- 
closure chamber, and controlled laboratory chamber methods) to 
measure the air/surface exchange of Hg vapor, we performed a 
series of preliminary measurements over contaminated soils. From 
March-April 1993, we used the modified Bowen ratio (MBR) 
method to measure emission rates of mercury over a floodplain 
contaminated with mercury near Oak Ridge, TN. The mercury 
emission rates measured from contaminated EFPC soils using the 
MBR method during early spring show that (1) in all cases, the 
contaminated soils acted as a source of mercury to the atmosphere 
with source strengths ranging from 17 to 160 ng m—* h-"; and (2) 
the strengths of mercury emissions can be greatly influenced by 
the combined effects of surface soil temperature, residence time of 
air masses over the source area, and turbulence conditions. The 
mercury fluxes measured in a controlled flow chamber indicate that 
contaminated soils can exhibit up to an order of magnitude higher 
emission rates of Hg under conditions of elevated soil temperature, 
soil structure disturbance, and high turbulence. Mercury emissions 
from contaminated soils exceeded emissions from background 
soils by one to two orders of magnitude. 


34222 (CONF-9307147—1) Estimating exceedance probabil- 
ities of extreme floods. Fontaine, T.A. (Oak Ridge National Lab., 
TN (United States)); Potter, K.W. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Sym- 
posium on engineering hydrology; San Franicsco, CA (United 
States); 25-30 Jul 1993. Order Number DE94018954. Source: 
OSTI; NTIS; GPO Dep. 

Estimates of the exceedance probabilities of extreme floods are 
needed for risk analysis of dams and nuclear facilities. A new ap- 
proach using a joint probability distribution of extreme rainfalls and 
antecedent soil moisture conditions, along with a rainfall runoff 
model, provides estimates of probabilities for floods approaching 
the probable maximum flood. This approach is illustrated for a 570 
km? catchment in the upper midwestern U.S. 


34223 (CONF-9307181—2) One strategy for estimating the 
potential soil carbon storage due to COz fertilization. Harrison, 
K.G. (Oak Ridge National Lab., TN (United States)); Bonani, G. 
Oak Ridge National Lab., TN (United States). 1 Jun 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Snowmass Global 
Change institute conference on the global carbon cycle; Snow- 
mass, CO (United States); 1930 Jul 1993. Order Number 
DE94017895. Source: OSTI; NTIS; INIS; GPO Dep. 

Soil radiocarbon measurements can be used to estimate soil car- 
bon turnover rates and inventories. A labile component of soil 
carbon has the potential to respond to perturbations such as CO, 
fertilization, changing climate, and changing land use. Soil carbon 
has influenced past and present atmospheric COz levels and will 
influence future levels. A model is used to calculate the amount of 
additional carbon stored in soil because of COz fertilization. 


34224 (CONF-9307181-4) Carbon dioxide emissions from 
fossil fuel consumption and cement manufacture, 1751-1991; 
and an estimate of their isotopic composition and latitudinal 
distribution. Andres, R.J.; Marland, G.; Boden, T.; Bischof, S. Oak 
Ridge National Lab., TN (United States); Oak Ridge Inst. for Sci- 
ence and Education, TN (United States). [1994]. 24p. Sponsored 
by USDOE, Washington, DC (United States);Oak Ridge Inst. for 
Science and Education, TN (United States). DOE Contract ACO5- 
840R21400 ; AC05-760R00033. From Snowmass Global Change 
Institute conference on the global carbon cycle; Snowmass, CO 
(United States); 19-30 Jul 1993. Order Number DE95000488. 
Source: OSTI; NTIS; GPO Dep. 
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This work briefly discusses four of the current research em- 
phases at Oak Ridge National Laboratory regarding the emission 
of carbon dioxide (CO2) from fossil fuel consumption, natural gas 
flaring and cement manufacture. These emphases include: (1) up- 
dating the 1950 to present time series of CO2 emissions from fossil 
fuel consumption and cement manufacture, (2) extending this time 
series back to 1751, (3) gridding the data at 1° by 1° resolution, 
and (4) estimating the isotopic signature of these emissions. In 
1991, global emissions of CO, from fossil fuel and cement in- 
creased 1.5% over 1990 levels to 6188 x 10° metric tonnes C. 
The Kuwaiti oil fires can account for all of the increase. Recently 
published energy data (Etemad et al., 1991) allow extension of the 
CO emissions time series back to 1751. Preliminary examination 
shows good agreement with two other, but shorter, energy time 
series. A latitudinal distribution of carbon emissions is being com- 
pleted. A southward shift in the major mass of CO2 emissions is 
occurring from European-North American latitudes towards central- 
southeast Asian latitudes, reflecting the growth of population and 
industrialization at these lower latitudes. The carbon isotopic signa- 
ture of these emissions has been re-examined. The emissions of 
the last two decades are approximately 1°/oo lighter than previously 
reported (Tans, 1981). This lightening of the emissions signature is 
due to fossil fuel gases and liquids, including a revision of their 
&'°C isotopic signature and an increased production rate. 


34225 (CONF-9310102—47) Estimating extreme flood prob- 
abilities. Fontaine, T.A. (Oak Ridge National Lab., TN (United 
States)); Potter, K.W.; Rodgers, C.A. Oak Ridge National Lab., TN 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. Order Number DE94019119. 
Source: OSTI; NTIS; GPO Dep. 

Estimates of the exceedance probabilities of extreme floods are 
needed for the assessment of flood hazard at Department of En- 
ergy facilities. A new approach using a joint probability distribution 
of extreme rainfalls and antecedent soil moisture conditions, along 
with a rainfall runoff model, provides estimates of probabilities for 
floods approaching the probable maximum flood. This approach is 
illustrated for a 570 km* catchment in Wisconsin and a 260 km? 
catchment in Tennessee. 


34226 (CONF-9310191-3) New concepts for refrigerant 
leak detection and mixture measurement. Chen, F.C.; Allman, 
S.L.; Chen, C.H. Oak Ridge National Lab., TN (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1993 international 
CCFC and halon alternatives conference; Washington, DC (United 
States); 20-22 Oct 1993. Order Number DE94018967. Source: 
OSTI; NTIS; GPO Dep. 

Since the discovery that chlorofluorocarbons (CFCs) destroy the 
ozone layer, the need to reduce the release of these refrigerants 
into the environment has become critical. A total ban of ozone- 
depleting CFCs is expected within a few years, and 
hydrofluorocarbons (HFCs) and fluorocarbons (FCs) and their mix- 
tures are expected to be used during a transition period. Several 
HFC and FC refrigerants are currently being considered as CFC 
substitutes. The electronic refrigerant leak detectors currently being 
considered as CFC substitutes. The electronic refrigerant leak de- 
tectors currently on the market were developed to detect CFCs 
and are not as sensitive to HFCs. Although incremental improve- 
ment can be made to these devices to detect HFCs, they often 
lead to increased false signals. Also, there is no simple device 
available to measure the composition of a refrigerant mixture. The 
authors present two new concepts to aid in the development of two 
portable instruments that can be used for HFC leak detection and 
for quantitative measurement of refrigerant mixture compositions. 
The development of simple, easy-to-use portable leak detectors 
and refrigerant mixture meters is essential to the wide use of alter- 
native refrigerants in industry. 


34227 (CONF-940632-25) Historic patterns of CO, emis- 
sions from fossil fuels: Implications for stabilization of 
emissions. Andres, R.J.; Marland, G. Oak Ridge National Lab., 
TN (United States); Oak Ridge Inst. for Science and Education, TN 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
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DC (United States);Oak Ridge Inst. for Science and Education, TN 
(United States). DOE Contract AC05-840R21400 ; ACO5- 
760R00033. From Annual meeting and exhibition of the Air and 
Waste Management Association; Cincinnati, OH (United States); 
19-24 Jun 1994. Order Number DE95000489. Source: OSTI; 
NTIS; GPO Dep. 

This paper examines the historical record of greenhouse gas 
emissions since 1950, reviews the prospects for emissions into the 
future, and projects what would be the short-term outcome if the 
stated targets of the FCCC were in fact achieved. The examination 
focuses on the most important of the greenhouse gases, CO2. The 
extensive record of historic CO, emissions is explored to ascertain 
if it is an adequate basis for useful extrapolation into the near fu- 
ture. Global carbon dioxide emissions from fossil fuel consumption 
have been documented. Emissions grew at 4.3% per year from 
1950 until the time of the 1973 oil crisis. Another disruption in 
growth followed the oil price increases of 1979. Global total emis- 
sions have been increasing steadily since the 1982-1983 minimum 
and have grown by more than 20% since then. At present, emis- 
sion Of CO, from fossil fuel burning is dominated by a few 
countries: the U.S., the former Soviet Union, China, the developed 
countries of Europe and Japan. Only 20 countries emit 84% of 
emissions from all countries. However, rates of growth in many of 
the developed countries are now very low. In contrast, energy use 
has grown rapidly over the last 20 years in some of the large, de- 
veloping economies. Emissions from fossil fuel consumption are 
now nearly 4 times those from land use change and are the 
primary cause of measured increases in the atmospheric concen- 
tration of CO. The increasing concentration of atmospheric CO. 
has led to rising concern about the possibility of impending 
changes in the global climate system. In an effort to limit or miti- 
gate potential negative effects of global climate change, 154 
countries signed the United Nations Framework Convention on Cli- 
mate Change (FCCC) in Rio de Janeiro in June, 1992. The FCCC 
asks all countries to conduct an inventory of their current green- 
house gas emissions setting non-binding targets. 


34228 (DKRZ-TR—4(rev.ed.)) The WAM model cycle 4. 
Guenther, H. (European Centre for Medium Range Weather Fore- 
casts (ECMWF), Reading (United Kingdom)); Hasselmann, S.; 
Janssen, P.A.E.M. Deutsches Klimarechenzentrum (DKRZ), Ham- 
burg (Germany). Oct 1992. 109p. Order Number DE95703257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The WAM-model is a third generation wave model which solves 
the wave transport equation explicitly without any presumptions on 
the shape of the wave spectrum. It represents the physics of the 
wave evolution in accordance with our knowledge today for the full 
set of degrees of freedom of a 2d wave spectrum. The model runs 
for any given regional or global grid with a prescribed topographic 
dataset. The grid resolution can be arbitrary in space and time. 
The propagation can be done on a latitudinal-longitudinal or on a 
carthesian grid. The model outputs the significant wave height, 
mean wave direction and frequency, the swell wave height and 
mean direction, wind stress fields corrected by including the wave 
induces stress and the drag coefficient at each grid point at chosen 
output times, and also the 2d wave spectrum at chosen grid points 
and output times. (orig.) 


34229 (DKRZ-TR-5) The Hamburg ocean carbon cycle cir- 
culation model. Cycle 1. Meier-Reimer, E. (Max-Planck-institut 
fuer Meteorologie, Hamburg (Germany)); Heinze, C. Deutsches Kli- 
marechenzentrum (DKRZ), Hamburg (Germany). Feb 1992. 43p. 
Order Number DE95703258. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The carbon cycle model calculates the prognostic fields of 
oceanic geochemical carbon cycle tracers making use of a ‘frozen’ 
velocity field provided by a run of the LSG oceanic circulation 
model (see the corresponding manual, LSG=Large Scale 
Geostrophic). The carbon cycle model includes a crude approxima- 
tion of interactions between sediment and bottom layer water. A 
simple (meridionally diffusive) one layer atmosphere model allows 
to calculate the CO. airborne fraction resulting from the oceanic 
biogeochemical interactions. (orig.) 


34230 
general 


(DKRZ-TR-6(rev.ed.2)) The ECHAM3 atmospheric 


circulation model. Deutsches Klimarechenzentrum 





(DKRZ), Hamburg (Germany). Sep 1993. 196p. Order Number 
DE95703259. Source: OSTI; NTIS (US Sales Only); INIS. 

The ECHAM model has been developed from the ECMWF 
model (cycle 31, November 1988). It contains several changes, 
mostly in the parameterization, in order to adjust the model for cli- 
mate simulations. The technical details of the ECHAM operational 
model are described. (orig./KW) 


34231 (DOE/ER/60970-3) Monitoring the response of the 
upper troposphere/lower stratosphere to a greenhouse gas 
scenario: Final report, 1 May 1990-30 June 1994. Davis, J.M.; 
Cox, S.K. Colorado State Univ., Fort Collins, CO (United States). 
Dept. of Atmospheric Science. 25 Sep 1994. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER60970. Order Number DE95000982. Source: OSTI; NTIS; 
GPO Dep. 

A measurement system for examining the possible linkage be- 
tween an increased concentration of Greenhouse Gases (GGs) 
and symptoms of climate change has been designed and evalu- 
ated. The system consists of a dual port emission interferometer 
and supporting data analysis algorithms for the remote sensing the 
upper troposphere/lower stratosphere from a high elevation ground 
site deployment. Two blackbody systems were designed and tested 
to provide necessary calibration targets for the interferometer. The 
interferometer was deployed during four different periods at clima- 
tologically distinct locations to test the capabilities of the system. 
Over two hundred spectra were collected in a variety of conditions 
ranging from a clear middie latitude atmosphere viewed from 
mountain site at 3.0 km ASL to sub-tropical marine stratocumulus 
cloudiness measured at Porto Santo Island near Madeira. The al- 
gorithm has been used successfully to retrieve temperature and 
moisture profiles from both the mountain and sea level deploy- 
ments. These initial retrievals indicate that ground based systems 
may only be effective in sensing the temperature and moisture 
profiles for the first few kilometers above the instrument. The inter- 
ferometric data have been used to estimate the size of “equivalent 
spherical” ice particles in cirrus clouds. The data from the sea level 
deployment were examined in order to retrieve the absorption coef- 
ficients of marine stratocumulus clouds and a double iteration 
algorithm has been developed to deduce the emittance of cirrus 
clouds from interferometric spectral measurements. 


34232 


(DOE/ER/61072-9) Completion of spectral rotating 
shadowband radiometers and analysis of ARM spectral short- 


wave data: Technical progress report, November 1, 
1993—October 31, 1994. Michalsky, J.; Harrison, L. State Univ. of 
New York, Albany, NY (United States). Atmospheric Sciences 
Research Center. 18 Jul 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER61072. 
Order Number DE95000602. Source: OSTI; NTIS; GPO Dep. 

Our ARM goal is to help improve both longwave and shortwave 
models used in GCMs by providing improved radiometric short- 
wave data. The inference of cloud cover and optical properties of 
clouds is another goal of this research effort. At the Atmospheric 
Sciences Research Center (ASRC) in Albany, New York, we are 
acquiring downwelling shortwave, including direct and diffuse irradi- 
ance, at six wavelengths, plus downwelling longwave, upwelling 
and downwelling broadband shortwave, and aerosol optical depth 
that we combine with National Weather Service surface and upper 
air data as a model test data set for ARM researchers. The major 
objective of our program has been to develop two spectral versions 
of the rotating shadowband radiometer (RSR). The multi-filter rotat- 
ing shadowband radiometer (MFRSR) contains six filtered, 
narrow-passband detectors, and one unfiltered silicon detector that 
serves as a surrogate total shortwave sensor. The rotating shad- 
owband spectroradiometer (RSS) contains a 256-channel diode 
array that spans the wavelengths 350-1050 nm with resolution 
varying between 0.6 nm and 8 nm. With some of the instrument 
development complete we are devoting more effort to analysis of 
the MFRSR data. Progress was made on several fronts this year, 
resulting in conference papers and submissions to refereed 
journals. Data from the ASRC roof has been used to develop cor- 
rections of the MFRSR shortwave sensor. SGP data has been 
used to develop and validate a retrieval technique for total column 
water vapor. Total column ozone has been estimated using 
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MFRSR data, but validation at the SGP was not possible for lack 
of a suitable ozone column standard. Some progress has been 
made on cloud cover detection, but it is not yet implemented as a 
routine classification and reporting procedure. 


34233 (DOE/ER/61578—-1) The role of large-scale, extratrop- 
ical dynamics in climate change. Shepherd, T.G. (ed.). McGill 
Univ., Montreal, PQ (Canada). Dept. of Atmospheric and Oceanic 
Sciences. Feb 1994. 219p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States);Natural Sciences and Engineering Research Coun- 
cil of Canada, Ottawa, ON (Canada);National Oceanic and 
Atmospheric Administration, Washington, DC DOE Contract Ald2- 
93ER61578. Grant ATM-9221206. (CONF-9306361-: re 
Stanstead seminar, Quebec (Canada), 13-18 Jun 1993). Order 
Number DE94017651. Source: OSTI; NTIS; INIS; GPO Dep. 

The climate modeling community has focused recently on im- 
proving our understanding of certain processes, such as cloud 
feedbacks and ocean circulation, that are deemed critical to 
climate-change prediction. Although attention to such processes is 
warranted, emphasis on these areas has diminished a general ap- 
preciation of the role played by the large-scale dynamics of the 
extratropical atmosphere. Lack of interest in extratropical dynamics 
may reflect the assumption that these dynamical processes are a 
non-problem as far as climate modeling is concerned, since gen- 
eral circulation models (GCMs) calculate motions on this scale 
from first principles. Nevertheless, serious shortcomings in our abil- 
ity to understand and simulate large-scale dynamics exist. Partly 
due to a paucity of standard GCM diagnostic calculations of large- 
scale motions and their transports of heat, momentum, potential 
vorticity, and moisture, a comprehensive understanding of the role 
of large-scale dynamics in GCM climate simulations has not been 
developed. Uncertainties remain in our understanding and simula- 
tion of large-scale extratropical dynamics and their interaction with 
other climatic processes, such as cloud feedbacks, large-scale 
ocean circulation, moist convection, air-sea interaction and land- 
surface processes. To address some of these issues, the 17th 
Stanstead Seminar was convened at Bishop's University in 
Lennoxville, Quebec. The purpose of the Seminar was to promote 
discussion of the role of large-scale extratropical dynamics in 
global climate change. Abstracts of the talks are included in this 
volume. On the basis of these talks, several key issues emerged 
concerning large-scale extratropical dynamics and their climatic 
role. Individual records are indexed separately for the database. 


34234 (DOE/ER/61719-1) Molecular epidemiology of se- 
vere ambient air pollution on women and the developing fetus: 
Progress report, 15 September 1993-14 September 1994. Per- 
era, F.P. Columbia Univ., New York, NY (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER61719. Order Number DE94018574. Source: 
OSTI; NTIS; GPO Dep. 

The research goal is validation of a number of promising 
biomarkers in two groups of Polish women and their newborn in- 
fants: 73 mother/child pairs from Krakow, a city with elevated air 
pollution and 90 pairs from Limanowa, a less polluted area. Specif- 
ically, the authors are evaluating: (1) the relationship between 
ambient exposures and the following markers of biologically effec- 
tive dose and biologic response: PAH-DNA adducts by 
enzyme-linked immunosorbent assay (ELISA) polycyclic aromatic 
hydrocarbon-DNA adducts by °*P-postlabeling and the frequency 
of gene mutation at the hprt locus in T-lymphocytes; (2) the rela- 
tionship between markers of biologically effective dose (adducts) 
and markers of biologic response (gene mutation); (3) the compari- 
son of the same biomarkers in maternal and fetal/newborn tissues 
to assess possible differences in response and susceptibility; (4) 
the ability of genetic/metabolic markers (CYP1A1 mRNA, CYP1A1 
enzyme activity, CYP1A1 Mspl polymorphism and glutathione-S- 
transferase (GSTM1) genotype) to modify markers of biologically 
effective dose and biologic response, including an estimate of host 
versus environmental contributions; and (5) the relationship be- 
tween biomarkers (PAH-DNA adducts and serum cotinine) to birth 
weight. 


34235 (DOE/PC/91293-11) Direct catalytic decomposition 
of nitric oxide: Quarterly technical progress report number 11, 
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April-June, 1994. Fiytzani-Stephanopoulos, M.; Sarofim, A.F.; 
Zhang, Y.; Sun, T. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemical Engineering. [1994]. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91293. Order Number DE94018840. Source: OSTI; 
NTIS; GPO Dep. 

In this paper, effects of Cu-ZSM-5 catalyst preparation on the ac- 
tivity of over-exchanged copper for NO decomposition are reported. 
The Cu-ZSM-5 catalysts were prepared by incorporating Cu*+ 
cations into ZSM-5 zeolites from an aqueous cupric acetate solution 
adjusted to different pH values by adding either acetic anhydride or 
aqueous ammonia in the solution. The Cu*+ exchange levels in- 
creased with increasing pH level. STEM/EDX analysis identified 
CuO particles (5-6 nm) on the zeolite surface for the materials ex- 
changed at pH > 6. Conversion and kinetics measurements of NO 
decomposition to N2 over these catalysts showed that the over- 
exchanged copper was not active. Short-time wash with aqueous 
ammonia removed this copper. The catalyst activity correlated very 
well with the amount of copper remaining in the ZSM-5 channels. 


34236 (DOE/PC/93217—-T3) Superior catalysts for selective 
catalytic reduction of nitric oxide: Quarterly technical 
progress report, 1 April-30 June 1994. Chen, J.P.; Li, W.B.; 
Hausladen, M.C.; Kikkinides, E.S.; Yang, R.T. State Univ. of New 
York, Buffalo, NY (United States). Dept. of Chemical Engineering. 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93217. Order Number 
DE94018845. Source: OSTI; NTIS; GPO Dep. 

In the last Quarterly Technical Progress Report the authors 
reported the synthesis and (partial characterization) and SCR (Se- 
lective Catalytic Reduction of NO) activity for a delaminated 
Fe20;-pillared clay (Fe203-PILC). The SCR activity for this PILC 
was substantially higher than that of the commercial-type V2O5 + 
WO;/TiO>2 catalyst. During the past quarter, the authors first com- 
pleted the characterization of the delaminated Fe.03-PILC catalyst. 
Both physical characterization (micropore probing by adsorption 
and Moessbauer spectroscopy) and chemical characterization (by 
IR spectroscopy) were performed. Since the synthesis of this PILC 
sample was undertaken under a specific set of conditions and it is 
known that the PILC properties depend strongly on the synthesis 
conditions, they then proceeded to examine in a systematic man- 
ner the dependence of the catalytic properties of the PILC on its 
synthesis conditions. Four parameters in the synthesis were stud- 
ied: Fe precursors, pH of the pillaring solution, concentration of the 
pillaring solution, and the starting clay. Finally, the effect of the 
Cr2O3 promoter on the SCR activity of the pillar clay was studied. 
Results are reported. 


34237 (DOE/PC/93222-3) NO decomposition in non- 
reducing atmospheres: Technical progress report, March—May, 
1994. Klier, K.; Herman, R.G.; Jirka, |. Lehigh Univ., Bethlehem, 
PA (United States). Jun 1994. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93222. 
Order Number DE95000418. Source: OSTI; NTIS; GPO Dep. 
During this quarter, a new continuous flow reaction system that 
will be used for catalytic NO decomposition/reduction studies was 
constructed. The reaction system includes two gas flow controllers, 
a furnace reactor zone, and a quadrupole mass spectrometer for 
monitoring the exit gas stream. During the construction of this sys- 
tem, new ion exchanged Co(II) A zeolites were prepared and are 
being analyzed. Further details of the testing system and of the 
Co(II). A zeolites will be given in the next quarterly report where ex- 
perimental results will be presented. Also during this quarter, a new 
method for investigation of NO interaction with active metal center, 
e.g. the Co(Il) cation in zeolites, was evaluated. This method 
utilizes the high resolution X-ray photoelectron spectroscopy capa- 
bility that is available at the Lehigh University Zettlemoyer Center 
for Surface Studies. A discussion of this method of analysis is pro- 
vided in this report, and it is shown that the electron spectra, 
especially in terms of Auger parameters and charge transfer ef- 
fects, should provide detailed information about the important role 
of the adsorption of multiple NO molecules on intrazeolite Co(II) 
cations in zeolites for selective dissociation of NO to O» and Np. 
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34238 (DOE/PC/93251-T1-Vol.1) A study of toxic emissions 
from a coal-fired power plant: Niles Station Boiler No. 2: Vol- 
ume 1, Sampling/results/special topics: Final report. Battelle 
Columbus Operations, OH (United States). Jun 1994. 384p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-93PC93251. Order Number DE94016050. Source: OSTI; 
NTIS; GPO Dep. 

This study was one of a group of assessments of toxic emissions 
from coal-fired power plants, conducted for US Department of En- 
ergy, Pittsburgh Energy Technology Center (DOE-PETC) during 
1993. The motivation for those assessments was the mandate in 
the 1990 Clean Air Act Amendments that a study be made of emis- 
sions of hazardous air pollutants (HAPs) from electrical utilities. 
The results of this study will be used by the US Environmental Pro- 
tection Agency to evaluate whether regulation of HAPs emissions 
from utilities is warranted. This report is organized in two volumes. 
Volume 1: Sampling/Results/Special Topics describes the sampling 
effort conducted as the basis for this study, presents the concen- 
tration data on toxic chemicals in the several power plant streams, 
and reports the results of evaluations and calculations conducted 
with those data. The Special Topics section of Volume 1 reports on 
issues such as comparison of sampling methods and vapor/particle 
distributions of toxic chemicals. Volume 2: Appendices include field 
sampling data sheets, quality assurance results, and uncertainty 
calculations. The chemicals measured at Niles Boiler No. 2 were 
the following: five major and 16 trace elements, including mercury, 
chromium, cadmium, lead, selenium, arsenic, beryllium, and nickel; 
acids and corresponding anions (HCI, HF, chloride, fluoride, phos- 
phate, sulfate); ammonia and cyanide; elemental carbon; 
radionuclides; volatile organic compounds (VOC); semivolatile com- 
pounds (SVOC) including polynuclear aromatic hydrocarbons 
(PAH), and polychlorinated dioxins and furans; and aldehydes. 


34239 (DOE/RL-94-86) Ozone-depleting-substance control 
and phase-out plan. Nickels, J.M.; Brown, M.J. USDOE Richland 
Operations Office, WA (United States). Jul 1994. 65p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95001647. Source: OSTI; NTIS; INIS; GPO Dep. 

Title VI of the Federal Clean Air Act Amendments of 1990 
requires regulation of the use and disposal of ozone-depleting sub- 
stances (ODSs) (e.g., Halon, Freon). Several important federal 
regulations have been promulgated that affect the use of such sub- 
stances at the Hanford Site. On April 23, 1993, Executive Order 
(EO) 12843, Procurement Requirements and Policies for Federal 
Agencies for Ozone-Depleting Substances (EPA 1993) was issued 
for Federal facilities to conform to the new US Environmental Pro- 
tection Agency (EPA) regulations implementing the Clean Air Act of 
1963 (CAA), Section 613, as amended. To implement the require- 
ments of Title Vi the US Department of Energy, Richland 
Operations Office (RL), issued a directive to the Hanford Site con- 
tractors on May 25, 1994 (Wisness 1994). The directive assigns 
Westinghouse Hanford Company (WHC) the lead in coordinating 
the development of a sitewide comprehensive implementation plan 
to be drafted by July 29, 1994 and completed by September 30, 
1994. The implementation plan will address several areas where 
immediate compliance action is required. It will identify all current 
uses of ODSs and inventories, document the remaining useful life 
of equipment that contains ODS chemicals, provide a phase-out 
schedule, and provide a strategy that will be implemented consis- 
tently by all the Hanford Site contractors. This plan also addresses 
the critical and required elements of Federal regulations, the EO, 
and US Department of Energy (DOE) guidance. This plan is in- 
tended to establish a sitewide management system to address the 
clean air requirements. 


34240 (ES/ER/TM—108) Annual report of operations for the 
Oak Ridge Environmental Information System (OREIS). Oak 
Ridge National Lab., TN (United States). Jun 1994. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94019212. Source: OSTI; 
NTIS; GPO Dep. 

The Annual Report of Operations for the Oak Ridge Environmen- 
tal Information System (OREIS) describes OREIS activities from 
February 1, 1993, to January 31, 1994. For the purposes of this 





document, “operations” is defined as providing services and prod- 
ucts, user support, and system use. OREIS operations are divided 
into five groups: User registration, user support, data products, Ge- 
ographic Information System products, and training. 


34241 (ETDE/DE-mf-95703132) State-of-the-art and plan- 
ning of air cleaning in Sachsen-Anhalt: Clean air planning: 
Information. Ministerium fuer Umwelt und Naturschutz des Landes 
Sachsen-Anhalt, Magdeburg (Germany). 1993. 27p. (in German). 
Order Number DE95703132. Source: OSTI; NTIS (US Sales Only). 

This brochure shoukd provide information on the legal founda- 
tions, content, aims and effects of plans to keep the air clean - for 
all those who come into contact with its problems in their political, 
professional or private capacity. (orig.) 


34242 (ETDE/DE-mf-95703210) Dioxins. Explanations, 
information, measuring results, valuations. Duisburger Umwelt 
themen. Spezial, v. 2. Holzapfel, C.; Heise, P.; Mueller, A. Stadt 
Duisburg (Germany). Umweltdezernat. Jan 1994. 74p. (In German). 
Order Number DE95703210. Source: OSTI; NTIS (US Sales Only). 

In the introductory part the chemical structure, general physical 
properties and confirmed results regarding the potential of action of 
dibenzo-dioxins and dibenzo-furans are described. Subsequent ex- 
planations deal with the results of research into their sources, 
transfer pathways to man, and concentration effects and degrada- 
tion behaviour. After these more general remarks the report 
focuses on the nuisance situation in the area of the city of Duis- 
burg. The presented results of executed investigations concerning 
dioxin nuisances cover the sectors outdoor air, particulate precipi- 
tation, soil substance and culture plants. Available results of a 
current monitoring programme concerning the relevance of indus- 
trial sources of emission are included. (orig.) 


34243 (ETDE/DE-mf-95703489) Biological indicator mea- 
suring programme, Hamburg 1980-1990: Final report. 


Hamburger Umweltberichte, v. 40/92. Hamburg Univ. (Germany). 


Inst. fuer Angewandte Botanik; Umweltbehoerde, Hamburg (Ger- 
many). 1992. 278p. (in German). Order Number DE95703489. 
Source: OSTI; NTIS (US Sales Only). 

In an 11-year measuring programme, the Institute of Applied 
Botanics, on behalf of the Hamburg Environmental Authority, car- 
ried out investigations for the purpose of monitoring the effects of 
airborne pollutants. The pollution of vegetation with a number of 
selected contaminants (heavy metals, sulphur, etc.) was to be as- 
sessed throughout the Hamburg area using plants as biological 
indicators. The primary effect of airborne pollutants was their 
accumulation in the above-ground organs of indicator plants (accu- 
mulation indicators). (orig /BBR). 144 tabs. 


34244 (INIS-mf-13969, pp. 441-444) Experimental investiga- 
tions of natural radionuclides near the coal-field power station 
at Ajka (Hungary). Daroczy, S. (Isotope Lab., Kossuth Univ., P.O. 
Box 8, 4010 Debrecen (Hungary)); Dezso, Z.; Pazsit, A.; Bolyos, 
A.; Papp, Z.; Nagy, J. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 23 
Jun 1994. 486p. (CONF-9304265-: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

in this work it is shown that mosses can be used as bioindica- 
tors of the atmospheric fallout resulting from the long term release 
of fly-ash from coal-fired power stations. It is believed that the 50 
years of operation of Ajka Power Plant provided excellent possibili- 
ties for some experimental radioecological investigations. Among 
others, dispersion models and methods for the estimation of doses 
to members of the public could be well tested in this region. 


34245 (INIS-mf-13969, pp. 245-248) The performance of 
passive radon detectors. Sutej, T. (J.Stefan Inst., P.O. Box 100, 
61111 Ljubljana (Slovenia)). Austrian Radiation Protection Associa- 
tion, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 16 Jun 1994. 486p. (CONF-9304265-: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
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(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of various passive methods (activated charcoal 
adsorbers, electrets, etched track detectors, thermoluminescent de- 
tectors, and their combinations) for integral radon measurements in 
the air were compared. Sources of errors were analysed and the 
lower limits of detection were determined. The results showed that 
uncertainties depend on the environmental conditions and vary 
from 5% to 30%. The sensitivities to radon exposure were found to 
range from 0.05 to 80 kBq m~%h. 


34246 = (INIS-mf-13969, pp. 19-22) Behaviour of airborne "| 
and '7’Cs radioaerosols. Feher, |. (KFKI Atomic Energy Re- 
search Institute, P.O.Box 49, H-1525 Budapest (Hungary)); 
Zombori, P. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 5 May 1994. 
486p. (CONF-9304265—: Austrian-Italian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the consequence of the Chernobyl reactor accident consider- 
able amount of radioaerosols was dispersed in the atmosphere of 
Hungary. Some part of the deposited radioactive pollutants, how- 
ever, reentered to the ground level air by resuspension and their 
concentration decreased only slowly, mainly due to the slow migra- 
tion of the radionuclides towards the deeper soil layers. The 
radioaerosol concentration in the atmosphere of the KFKI has been 
continuously measured since the arrival of the first clouds carrying 
the pollutants from Chernobyl. The method of measurement and 
results obtained by the analysis of the temporal variation of ground 
level air concentration of radioaerosols are presented and dis- 
cussed in the paper. 


34247 (INIS-mf-13969, pp. 23-27) On the behaviour of Sr- 
90 and Cs-137 in water, suspended matter and sediment of 
the river Danube. Maringer, F.J. (Bundesversuchs- und 
Forschungsanstalt Arsenal, Vienna (Austria)); Jachs, P.; Rank, D.; 
Tschurlovits, M. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 5 
May 1994. 486p. (CONF-9304265-: Austrian-ltalian-Hungarian ra- 
diation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OST]; 
NTIS (US Sales Only); INIS. 

The radioactive contamination of Europe - as a consequence of 
the nuclear power plant accident in Chernobyl in 1986 - lead to an 
increase in the concentration of artificial radionuclides in the river 
Danube. In order to investigate the longterm impact of this contam- 
ination on the course of the activity concentration in the Danube, 
samples of sediment have been taken in Vienna since spring 1987. 
To establish the relation between radionuclides concentration and 
important quantities of influence (e. g. discharge, suspended matter 
concentration etc.) water, suspended matter and fine sediment 
have been sampled monthly on different locations in the Austrian 
part of the Danube from ’89 to '92. The data obtained in this work 
can be used as realistic input parameters in radioecological models 
for evaluating doses of several pathways (drinking water usage, 
agricultural areas contaminated with sediments after flood events, 
etc.). 


34248 (INIS-mf—13969, pp. 28-31) Environmental radioactiv- 
ity monitoring networks in Central European countries: 
Present status and trends. Maushart, R. (EG und G Berthold, 
Bad Wildbad (Germany)); Frenzel, E. Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 5 May 1994. 486p. (CONF-9304265-—: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 
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In recent years, many European countries have installed auto- 
matic measuring networks for environment radioactivity as a means 
of early warning in case of a nuclear accident with widespread 
contamination. Others are in the stage of planning such networks. 
For measurement of doserate, multidetector arrays are increasingly 
used for reasons of reliability and improved directional depen- 
dence. Air monitoring systems are at least partly supplemented by 
high-resolution gamma spectroscopic devices to identify nuclides at 
the earliest time possible. Lower detection limits of far less than 
100 mBa/m® for key nuclides can be reached. The need is recog- 
nized for greater standardisation of different national networks in 
the future, leading to an improved cross-linkability of networks and 
a better comparability of data all over Europe. 


34249 (INIS-mf—13969, pp. 40-43) Radiological environmen- 
tal monitoring station for public reference. Solymosi, J. 
(Technical University of Budapest, Physical Chemistry Department, 
Egry J. u. 20-22, H-1111 Budapest (Hungary)); Gujgiczer, A.; 
Simoncsics, L.; Kemenes, L. Austrian Radiation Protection Associ- 
ation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 5 May 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). in Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

On the authority of the Nuclear Power Plants of Paks a nuclear 
environmental survey station was developed and installed for public 
information in the supermarket of Kalocsa city. The station is able 
to measure the gamma dose rate from some 10 nGy/h value of the 
natural background radiation to 10 Gy/h value of the disaster level 
and can display it on a computer monitor on the spot. Furthermore 
the station measures and displays also meteorological data (tem- 
perature, pressure, humidity, wind force, wind direction, moisture). 


34250 (INIS-mf-—14292) On coupling global biome models 
with climate models. Report - Max-Planck-institut fuer Meteorolo- 
gie, v. 131. Claussen, M. Max-Planck-institut fuer Meteorologie, 
Hamburg (Germany). Apr 1994. 46p. Order Number DE95703264. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The BIOME model of Prentice et al. (1992), which predicts 
global vegetation patterns in equilibrium with climate, is coupled 
with the ECHAM climate model of the Max-Planck-institut fuer Me- 
teorologie, Hamburg. It is found that incorporation of the BIOME 
model into ECHAM, regardless at which frequency, does not 
enhance the simulated climate variability, expressed in terms of dif- 
ferences between global vegetation patterns. Strongest changes 
are seen only between the initial biome distribution and the biome 
distribution computed after the first simulation period, provided that 
the climate-biome model is started from a biome distribution that 
resembles the present-day distribution. After the first simulation pe- 
riod, there is no significant shrinking, expanding, or shifting of 
biomes. Likewise, no trend is seen in global averages of land- 
surface parameters and climate variables. (orig.) 


34251 (INIS-mf-15020) The social construct of climate and 
climate change. Report - Max-Planck-Institut fuer Meteorologie, v. 
137. Stehr, N. (Alberta Univ., Edmonton, AB (Canada). Dept. of 
Sociology); Storch, H. von. Max-Planck-Institut fuer Meteorologie, 
Hamburg (Germany). Jun 1994. 22p. Order Number DE95703032. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Different time scales of climate change and their differential per- 
ception in society are discussed. A historical examination of natural 
climate changes during the past millennium suggests that short- 
term changes, especially crucial changes, trigger a significant 
response in and by society. Short-term changes correspond to the 
‘time horizon of everyday life’, that is, to a time scale from days 
and weeks to a few years. The anticipated anthropogenic climate 
changes, however, are expected to occur on a longer time scale. 
They require a response by society not on the basis of primary ex- 
perience but on the basis of scientifically constructed scenarios 
and ways in which such information is represented in the modern 
media for example. Socio-economic impact research relies on con- 
cepts that are based on the premise of perfectly informed actors 
for the development of optimal adaptation strategies. In contrast to 
such a conception, we develop the concept of a ‘social construct of 
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climate’ as decisive for the public perception of scientific knowl- 
edge about climate and for public policy on climate change. The 
concept is illustrated using a number of examples. (orig.) 


34252 (INIS-mf-15021) Cloud-turbulence interactions: Sen- 
sitivity of a general circulation model to closure assumptions. 
Report - Max-Planck-institut fuer Meteorologie, v. 117. Brinkop, S. 
(Max-Planck-Institut fuer Meteorologie, Hamburg (Germany)); 
Roeckner, E. Max-Planck-Institut fuer Meteorologie, Hamburg (Ger- 
many). Nov 1993. 49p. Order Number DE95703449. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Several approaches to parameterize the turbulent transport of 
momentum, heat, water vapour and cloud water for use in a gen- 
eral circulation model (GCM) have been tested in one-dimensional 
and three-dimensional model simulations. The schemes differ with 
respect to their closure assumptions (conventional eddy diffusivity 
model versus turbulent kinetic energy closure) and also regarding 
their treatment of cloud-turbulence interactions. The basis proper- 
ties of these parameterizations are discussed first in column 
simulations of a stratocumulus-topped atmospheric boundary layer 
(ABL) under a strong subsidence inversion during the KONTROL 
experiment in the North Sea. It is found that the K-models tend to 
decouple the cloud layer from the adjacent layers because the tur- 
bulent activity is calculated from local variables. The higher-order 
scheme performs better in this respect because internally gener- 
ated turbulence can be transported up and down through the 
action of turbulent diffusion. Thus, the TKE-scheme provides not 
only a better link between the cloud and the sub-cloud layer but 
also between the cloud and the inversion as a result of cloud-top 
entrainment. In the stratocumulus case study, where the cloud is 
confined by a pronounced subsidence inversion, increased entrain- 
ment favours cloud dilution through enhanced evaporation of cloud 
droplets. In the GCM study, however, additional cloud-top entrain- 
ment supports cloud formation because indirect cloud generating 
processes are promoted through efficient ventilation of the ABL, 
such as the enhanced moisture supply by surface evaporation and 
the increased depth of the ABL. As a result, tropical convection is 
more vigorous, the hydrological cycle is intensified, the whole tro- 
posphere becomes warmer and moister in general and the 
cloudiness in the upper part of the ABL is increased. (orig.) 


34253 (INIS-mf-15022) On the statistical connection be- 
tween tropospheric and stratospheric circulation of the 
northern hemisphere in winter. Report - Max-Planck-institut fuer 
Meteorologie, v. 134. Perlwitz, J.; Graf, H.F. Max-Planck-institut 
fuer Meteorologie, Hamburg (Germany). Jun 1994. 40p. Order 
Number DE95703091. Source: OSTI; NTIS (US Sales Only); INIS. 
The associated anomaly patterns of the stratospheric geopoten- 
tial height field and the tropospheric geopotential and temperature 
height fields of the northern hemisphere are determined applying 
the Canonical Correlation Analysis (CCA). With this linear multivari- 
ate technique the coupled modes of variability of time series of two 
fields are isolated in the EOF space. The one data set is the 50 
hPa geopotential field, the other set consists of different height 
fields of the tropospheric pressure levels (200 hPa, 500 hPa, 700 
hPa, 850 hPa) and the temperature of the 850 hPa pressure level. 
For the winter months (December, January, February) two natural 
coupled modes, a barotropic and a baroclinic one, of linear rela- 
tionship between stratospheric and tropospheric circulation are 
found. The baroclinic mode describes a connection between the 
strength of the stratospheric cyclonic winter vortex and the tropo- 
spheric circulation over the North Atlantic. The corresponding 
temperature pattern for an anomalously strong stratospheric cy- 
clonic vortex is characterized by positive temperature anomalies 
over higher latitudes of Eurasia. These ‘Winter Warmings’ are ob- 
served e.g. after violent volcanic eruptions. The barotropic mode is 
characterized by a zonal wave number one in the lower strato- 
sphere and by a PNA-like pattern in the troposphere. It was shown 
by Labitzke and van Loon (1987) that this mode can be enhanced 
e.g. by El Ninos via the intensification of the Aleutian low. (orig.) 


34254 (INIS-mf-15023) The relationship between sea sur- 
face temperature anomalies and atmospheric circulation in 
general circulation model experiments. Report - Max-Planck- 
Institut fuer Meteorologie, v. 136. Kharin, V.V. Max-Planck-institut 





fuer Meteorologie, Hamburg (Germany). Jun 1994. 35p. Order 
Number DE95703023. Source: OSTI; NTIS (US Sales Only); INIS. 

Several multi-year integrations of the Hamburg version of the 
ECMWF/T21 general circulation model driven by the sea surface 
temperature (SST) observed in the period 1970-1988 were exam- 
ined to study the extratropical response of the atmospheric 
circulation to SST anomalies in the Northern Hemisphere in winter. 
In the first 19-years run SST anomalies were prescribed globally 
(GAGO run), and in two others SST variability was limited to 
extratropical regions (MOGA run) and to tropics (TOGA run), re- 
spectively. A canonical correlation analysis was applied to the 
monthly means to find the best correlated patterns of SST anoma- 
lies in the Atlantic and Pacific Oceans and the Northern 
Hemisphere atmospheric flow. Contrary to expectation, the extrat- 
ropical response in the GAGO run is not equal to the linear 
combination of the responses in the MOGA and TOGA runs. In the 
GAGO integration with globally prescribed SST the best correlated 
atmospheric pattern is global and is characterized by dipole struc- 
tures of the same polarity in the North Atlantic and the North 
Pacific sectors. In the MOGA and TOGA experiments the atmo- 
spheric response is more local with main centers in the North 
Atlantic and North Pacific, respectively. The atmospheric modes 
found by the CCA were compared with the normal modes of the 
barotropic vorticity equation linearized about the 500 mb winter cli- 
mate of the control integration driven by the climatological SST. 
The normal modes with smallest eigenvalues are similar to the 
canonical patterns of 500 mb geopotential height. The correspond- 
ing eigenvectors of the adjoint operator, which represent an 
external forcing optimal for exciting normal modes, have a longitu- 
dinal structure with maxima in regions characterized by enhanced 
high frequency baroclinic activity over both oceans. It was sug- 
gested that variability of storm tracks could play an important role 
in variability of the barotropic normal modes. (orig.) 


34255 (INIS-mf-15024) A global data set of land-surface 
parameters. Report - Max-Planck-Institut fuer Meteorologie, v. 
135. Claussen, M.; Lohmann, U.; Roeckner, E.; Schulzweida, U. 
Max-Planck-institut fuer Meteorologie, Hamburg (Germany). Jun 
1994. 35p. Order Number DE95703024. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A global data set of land surface parameters is provided for the 
climate model ECHAM developed at the Max-Planck-institut fuer 
Meteorologie in Hamburg. These parameters are: background (sur- 
face) albedo a, surface roughness length Zoy, leaf area index LAI, 
fractional vegetation cover or vegetation ratio cy, and forest ratio 
Cr. The global set of surface parameters is constructed by allocat- 
ing parameters to major exosystem complexes of Olson et al. 
(1983). The global distribution of ecosystem complexes is given at 
a resolution of 0.5° x 0.5°. The latter data are compatible with the 
vegetation types used in the BIOME model of Prentice et al. (1992) 
which is a potential candidate of an interactive submodel within a 
comprehensive model of the climate system. (orig.) 


34256 (INIS-mf-15030) Lead and cadmium in food: How 
do heavy metals find their way into our food and, how can the 
general public protect itself. Gliesmann, S.; Kruse, H.; Kriews, 
M.; Mangels, H. Eltern fuer Unbelastete Nahrung e.V., Kassel 
(Germany). Aug 1992. 32p. (in German). Order Number 
DE95703500. Source: OSTI; NTIS (US Sales Only); INIS. 

The amounts of lead and cadmium produced and processed in 
these days are considerable. As a result, our environment is in- 
creasingly polluted by heavy metals and industrial installations, 
motor vehicles or incinerating plants appear to be among the main 
culprits here. Air and water are the media permitting the entry of 
heavy metals into our natural environment where they accumulate 
in the soil and then gradually migrate into the plants. Their further 
transport in the food constitutes the third step in the environmental 
spread of heavy metals. The consumption of muscle and organ 
meats, of vegetables, fruits, canned food and drinking water is un- 
avoidably associated with some ingestion of lead and cadmium. 
The degree to which they are taken up and stored in different tis- 
sues is determined by absorption properties and the nutritional 
state of the organism. Cadmium tends to accumulate in the kid- 
neys, lead is mainly stored in the bones. A continuously increasing 
uptake finally results in health injuries that range from unspecific 
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complaints to damaged kidneys or bones and disorders of liver 
function. Children and elderly people are at a particular risk here. 
The level of food contamination is such that screening for heavy 
metals must be rigorously carried out once appropriate legal 
thresholds have been set, which ought to be based on proven 
detrimental effects of lead and cadmium on our health and also 
take account of infants and children or any other risk groups, where 
particular caution must be exercised. It should be pointed out that 
such thresholds have so far not been determined. (orig./MG) 


34257 (INIS-mf-15032) Atlas of three-dimensional gridded 
fields obtained from the radiosonde network during PYREX. 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Institut fuer 
Physik der Atmosphaere. Report, v. 4. Volkert, H.; Schumann, U. 
(ed.). Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V 
(DLR), Wessling (Germany). Inst. fuer Physik der Atmosphaere. 
Mar 1994. 90p. Order Number DE95708360. Source: OSTI; NTIS 
(US Sales Only); INIS. 

During the Pyrenees Experiment (PYREX) in October and 
November 1990 in radiosonde network was in operation with 
enhanced spatial and temporal resolution. This atlas contains stan- 
dardized output from a_ three-dimensional, objective analysis 
scheme which is used to interpolate from the observed significant 
levels to a regular grid centred over the Pyrenees. For each of the 
68 release times during ten intensive observation periods 12 hori- 
zontal charts are displayed on one page. These charts contain 
temperature, relative humidity or potential vorticity, and horizontal 
wind (vectors and isotachs) in four levels. The atlas is considered 
as basic material for more detailed studies at or between selected 
release times. (orig.) 


34258 (INIS-mf-15033) A_ statistical-dynamical downscal- 
ing procedure for global climate simulations. Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt, Institut fuer Physik der 
Atmosphaere. Report, v. 13. Frey-Buness, A.; Heimann, D.; 
Sausen, R.; Schumann, U. (ed.). Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Wessling (Germany). Inst. fuer 
Physik der Atmosphaere. Feb 1994. 36p. Order Number 
DE95707786. Source: OSTI; NTIS (US Sales Only); INIS. 

A statistical-dynamical downscaling procedure for global climate 
simulations is described. The procedure is based on the assump- 
tion that any regional climate is associated with a_ specific 
frequency distribution of classified large-scale weather situations. 
The frequency distributions are derived from multi-year episodes of 
low resolution global climate simulations. Highly resolved regional 
distributions of wind and temperature are calculated with a regional 
model for each class of large-scale weather situation. They are 
statistically evaluated by weighting them with the according 
climate-specific frequency. The procedure is exemplarily applied to 
the Alpine region for a global climate simulation of the present cli- 
mate. (orig.) 


34259 (INIS-mf-15034) Detection of polar stratospheric 
clouds with ERS2/GOME data. Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt, Institut fuer Physik der Atmosphaere. Report, 
v. 14. Meerkoetter, R.; Schumann, U. (ed.). Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Wessling 
(Germany). Inst. fuer Physik der Atmosphaere. Mar 1994. 21p. Or- 
der Number DE95707785. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Based on radiative transfer calculations it is studied whether Po- 
lar Stratospheric Clouds (PSCs) can be detected by the new 
Global Ozone Monitoring Experiment (GOME) onboard the second 
European Research Satellite (ERS-2) planned to be launched in 
winter 1994/95. It is proposed to identify PSC covered areas by 
use of an indicator, the Normalized Radiance Difference (NRD), 
which relates the difference of two spectral radiances at 0.5 um 
and 0.7 um to one radiance measured in the center of the oxygen 
A-band at 0.76 um. The presence of PSCs and under conditions of 
large solar zenith angles @>80 the NRD values are clearly below 
those derived under conditions of a cloud free stratosphere. In this 
case the method is successful for PSCs with optical depths greater 
than 0.03 at 0.55 um. It is not affected by existing tropospheric 
clouds and by different tropospheric aerosol loadings or surface 
albedoes. For solar zenith angles @<80 PSCs located above a 


ERA Vol. 19, No. 12 367 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


cloud free troposphere are detectable. PSC detection becomes dif- 
ficult for @<80 when highly reflecting tropospheric clouds like 
dense cirrus or stratus clouds affect spectral radiances measured 
at the top of the atmosphere. (orig.) 


34260 (Juel-2864) Chemical and physico-chemical investi- 
gations with adsorbents for flue gas cleaning. Modolo, G. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik; Technische Hochschule 
Aachen (Germany). Jan 1994. 15ip. (In German). Order Number 
DE95703274. Source: OSTI; NTIS (US Sales Only). 

In order to meet more stringent emission limits, adsorption filters 
are being more and more commonly used at waste combustion 
plants for the after-cleaning of flue gas. The study deals with basic 
investigations in this area concerning the sorption and desorption 
of organic pollutants to adsorbents. The aim is to contribute to the 
understanding of the mechanisms of adsorption and desorption. 
For the experimental investigation of adsorption, the first part of the 
work consisted in the preparation of an experimental set-up permit- 
ting the measurement of break-through curves and steady-state 
concentrations according to the dynamic method with the aid of 
gas chromatography. As adsorption substances, model substances 
from the pollutant class of aromatics and polyaromatic hydrocar- 
bons (PAHs) as well as hexachlorobenzene were used. As a 
further model substance for "dioxins and furans”, 2,4,8- 
trichlorodibenzofuran was used which had previously been 
produced by multi-stage synthesis. (orig.) 


34261 (KFK-PEF-119) Emission reduction strategies in Eu- 
rope with respect to national energy structures. Rentz, O. 
(Karlsruhe Univ. (T.H.) (Germany). Inst. fuer Industriebetriebsiehre 
und Industrielle Produktion); Haasis, H.D.; Jattke, A. 
Kernforschungszentrum Karisruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). May 1994. 145p. (In German). Sponsored by Land 
Baden-Wuerttemberg, Stuttgart (Germany);Commission of the Eu- 
ropean Communities, Brussels (Belgium). Project Number PEF 4 
89 003. Order Number DE95702864. Source: OSTI; NTIS (US 
Sales Only). 

The aim of this project is to elaborate and to analyse emission 
reduction strategies for sulphur dioxide, nitrogen oxides, and 
carbon dioxide. Recommendations for future energy and environ- 
mental policies will be developed. The strategies relate to the 
European part of Russia. Especially national cost functions of emis- 
sion reduction as well as feasible national preference structures of 
emission reduction measures will be elaborated. The results of this 
study are used on UN-ECE level, especially in the "Working Group 
on Strategies’, which are of importance in line with the current 
investigations of the new protocols for SO2- and NO,-emission re- 
duction. Moreover, possibilities for cost-efficient CO 2-reduction 
measures in connection with the framework convention on climate 
change in joint-implementation projects are elaborated for Baden- 
Wuerttemberg. Moreover, feasible national preference structures of 
emission reduction measures, which are elaborated, will be evalu- 
ated in respect of European technology transfers. Possibilities for 
technical and financial support by the Federal Republic of Ger- 
many, especially Baden-Wuerttemberg, will be shown. Especially 
the well-known leading position of Baden-Wuerttemberg concerning 
emission reduction allows for an evaluation of techno-economic 
advantages in the course of an opening of Eastern European mar- 
kets. (orig.). 36 figs., 19 tabs., 186 refs. 


34262 (KFK-PEF—121) Catalytic combustion of solvent 
containing air on base metal catalysts. Lintz, H.G. (Karlsruhe 
Univ. (T.H.) (Germany). Inst. fuer Chemische Verfahrenstechnik); 
Wittstock, K. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Jun 1994. 73p. (In German). Sponsored by 
Land Baden-Wuerttemberg, Stuttgart (Germany);Commission of the 
European Communities, Brussels (Belgium). Project Number PEF 
3 91 003. Order Number DE95702865. Source: OSTI; NTIS (US 
Sales Only). 

The catalytic combustion is one of several industrial processes 
for pollution abatement. The aim is to convert volatile organic com- 
pounds (VOC) to carbon dioxide and water. Usual catalysts are 
noble metals like platinum and palladium or oxides of base metals 
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such as copper manganate and copper chromite. The study of the 
catalytic combustion of solvent containing air has shown, that not 
only the desired total oxidation to carbon dioxide and water, but 
also the formation of partially oxidized intermediates takes place. 
These by-products are often more noxious than the original solvent 
itself. With the knowledge of the reaction network and the reaction 
rates it is possible to design a reactor in a way, that the concentra- 
tions of each compound, either solvent or intermediate, are less 
than the limit. This present study shows experimental verification 
for the case of the oxidation of the solvents butyl acetate, isopropyl 
alcohol and acetone on copper managanate catalysts. (orig.). 27 
figs., 8 tabs., 30 refs. 


34263 (KFK-PEF—122) Denitrification of diesel pollutants: 
NO, removal from oxygen-rich exhaust by means of NH, split- 
ting reduction agents. Weisweiler, W. (Karlsruhe Univ. (T.H.) 
(Germany). Inst. fuer Chemische Technik); Maurer, B.; Wendler, M. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Jun 1994. 64p. (In German). Sponsored by Land 
Baden-Wuerttemberg, Stuttgart (Germany);Commission of the Eu- 
ropean Communities, Brussels (Belgium). Project Number PEF 
390008. Order Number DE95702714. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the work is found to minimize the amount of NO, in 
the exhaust of diesel engines by means of selective catalytic re- 
duction. As catalysts zeolite-coated honeycombs of cordierite and 
as reducing agents aqueous solutions of NH3 forming substances 
like ammonium compounds or urea, cyanamide and guanidineac- 
etate are used. The NO, conversion is determined as a function of 
temperature and reducing agent by applying a laboratory set-up. 
As an example, an Fe2O3 activated zeolitic catalyst is used. 
Ammonium formiate as well as ammonium acetate containing solu- 
tions are found to be less effective in reducing NO, than the other 
ammonium compounds tested. It was verified that products formed 
by pyrolysis of HCOONH, or CH3;COONH, are adsorbed on the 
surface of the catalyst whereby its activity is decreased. In addi- 
tion, the actual amount of NH3 generated by decomposition of the 
reducing agents is determined. Considering these results it is sup- 
posed that the conversion of NOx is partially decreased because 
HCOONH, and CH3COONH, form less NH3 than theoretically ex- 
pected. (orig.). 24 figs., 13 tabs., 28 refs. 


34264 (LRAP-155) Simultaneous tropospheric ozone moni 
toring using lidar and DOAS systems. Edner, H.; Ragnarson, P.; 
Svanberg, S.; Wallinder, E. Lund Univ. (Sweden). Dept. of Physics. 
[1994]. 11p. Order Number DE95707410. Source: OST; NTIS. 

Three remote-sensing systems for atmospheric trace species 
monitoring have been constructed in our group and have been si- 
multaneously applied to monitor tropospheric ozone. An ozone 
differential absorption (DIAL) lidar based on a Raman shifted KrF 
excimer beam laser could be used for height profiling, and also for 
horizontal measurements after beam folding. This new system is 
described, including a presentation of measurements of Raman 
shifting efficiencies in hydrogen and deuterium. A Nd:YAG/dye 
laser based lidar system was used for horizontal and slant angle 
measurements. A differential optical absorption spectroscopy 
(DOAS) system, operated with high-pressure xenon lamps, was 
also used to measure the average concentration over a horizontal 
path. 11 refs, 6 figs, 1 tab 


34265 (PNL—10083) Surface energy and radiation budgets 
in a steppe ecosystem in the Upper Columbia River Gorge. 
Whiteman, C.D.; Allwine, K.J.; Bian, X. Battelle Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95000318. Source: OSTI; NTIS; 
GPO Dep. 

Measurements of radiation and surface energy budget compo- 
nents are presented for a semiarid grassland-steppe ecosystem in 
the Upper Columbia River Gorge (45°45'25.6 inches N, 
120°01'39.3 inches W, 190 m) for June 2-27, 1991. Over this 
period, the ratio of sensible to latent heat flux (the Bowen ratio) av- 
eraged 5.0, and mean daily surface energy balance totals were: 
net radiation, 9.23; ground heat flux, 1.25; latent heat flux, 1.32; 
and sensible heat flux, 6.66 MJ m-? d-', where the mean daily 





nonradiative fluxes were directed away from the surface, and the 
mean daily radiative flux was directed toward the surface. On clear 
days, the site received from 0.71 to 0.76 of the theoretical extrater- 
restrial solar radiation. Albedo over the 26-d period varied from 
0.17 to 0.21. Daily and daytime average values of the components 
are summarized, and a plot is presented of the 30-min average 
values of all components for the entire period. 


34266 (PNL-SA-23179) EMEFS: Lessons learned 2, model 
evaluation. Barchet, W.R. (Pacific Northwest Lab., Richland, WA 
(United States)); Dennis, R.L. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1993. 7p. Sponsored by Environmental 
Protection Agency, Washington, DC (United States). DOE Contract 
ACO06-76RL01830. Agreement DW89935598. (CONF-931130-1: 
International conference on regional photochemical air quality mea- 
surement and modeling studies, San Diego, CA (United States), 
9-11 Nov 1993). Order Number DE94017468. Source: OSTI; NTIS; 
GPO Dep. 

Responsibility for the design, implementation and interpretation 
of an evaluation of the Regional Acid Deposition Model and the 
Acid Deposition and Oxidant Model was given to the Model Evalu- 
ation Team. This paper presents lessons learned from the design 
and implementation of the Eulerian Model Evaluation Field Study 
(EMEFS) protocol for model evaluation, and the interpretation of 
evaluation results. These lessons can benefit future model evalua- 
tion efforts. The EMEFS model evaluation protocol required a 
blend of operational and diagnostic testing to meet the needs of 
the applications of the model(s). Multiple tests and tests over multi- 
ple chemical systems were needed to stress the model and gain 
diagnostic insight into model performance. The protocol provided a 
frame of reference but not rigid procedures for testing the models. 
Scatter plots comparing model output with observations that in- 
cluded a tendency line an confidence intervals were found most 
informative. Spatial commensurability between observations and 
simulations was much more difficult to achieve than temporal com- 
mensurability. We found that fundamental features of the design of 
the model give rise to inherent biases in comparisons to observa- 
tions. Participation of model developers allowed for rapid 
modification of models in response to evaluation findings. The 
combination of operational and diagnostic evaluation and close in- 
volvement of model developers in the evaluation process made 
possible a complete cycle of evaluation, revision, and retesting be- 
fore the model was applied. 


34267 (PNL-SA-23891) Dust Bowl migration as an analog 
for possible global warming-induced migration from Mexico. 
Turner, M.H.; Longstreth, J.D.; Johnson, A.K.; Rosenberg, N.J. Pa- 
cific Northwest Lab., Richland, WA (United States). Jun 1994. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940650—9: 19. annual confer- 
ence and exposition of the National Association of Environmental 
Professionals (NAEP): global strategies for environmental issues, 
New Orleans, LA (United States), 12-15 Jun 1994). Order Number 
DE94017472. Source: OSTI; NTIS; GPO Dep. 

As a result of increases in CO2 and other radiatively important 
trace gases, scientists have predicted increases in mean worldwide 
temperatures of 2-5 degrees C over the next 50 to 100 years. 
Such temperature increases may result in climate modifications 
that would in turn be associated with increases in drought and de- 
sertification and could even change the patterns of the monsoons 
and tropical rains, which are important to agriculture throughout the 
world. They predicted that the rise in sea level caused by melting 
and thermal expansion of glaciers and polar icecaps could flood 
large population centers, destroying habitation and displacing pop- 
ulations. This will result in approximately 50 million “environmental 
refugees” worldwide, triple the number of today. The expected 
shifts in precipitation are also likely to result in (1) increased runoff 
contaminated with pesticides, salts, garbage, sewage, and eroded 
soil, and (2) drought also leading to increased soil erosion and 
salinization, as well as depletion of limited water resources. The to- 
tal impact of global warming on agriculture and human habitation 
could considerably slow the economic development of some na- 
tions and would particularly affect agricultural production. Loss of 
homes, the inability to raise food, an increased prevalence of dis- 
ease and worsened economic conditions may drive people to leave 
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their homelands, seeking entry into countries which have more re- 
sources and greater resistance to the economic consequences of 
climatic change. This report looks at the possible environmental im- 
pacts and economic impacts of the greenhouse effect on Mexico 
while using the American Dust Bowl event as an analog. 


34268 (PNL-SA-24487) An evaluation of 915-MHz radar 
wind profiler(RASS by tower and sodar measurements. Zhong, 
S.; Shaw, W.J.; Hubbe, J.M. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
9408118-3: 3. international symposium on tropospheric profiling: 
needs and technologies, Hamburg (Germany), 30 Aug - 2 sep 
1994). Order Number DE94018913. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The accuracy and precision of the 915-MHz low-atmosphere 
wind profiler/RASS have been investigated through comparisons 
with other better-understood instruments such as rawinsonde 
(Strauch et al., 1987 and May et al., 1989), sodar (Neff and 
Wilczak, 1993), and tower instruments (Ye et al., 1993). These 
studies have provided useful information as well as confidence in 
the performance of this new technology in boundary-layer research 
and monitoring. However, because the accuracy of the profiler/ 
RASS measurements depends to a large degree on the strength 
and homogeneity of small-scale turbulence and the amount of 
moisture in the atmosphere, the performance of the profiler may 
change significantly from one environment to another. As the radar 
wind profiler/RASS technology becomes more widely applied to a 
variety of research applications and moves toward operational 
wind, temperature, and eventually flux profiling, it is crucial to 
quantify its performance under different environmental and meteo- 
rological conditions. South-central Washington is a _ semi-arid 
shrub-steppe environment with an average annual precipitation of 
only about 15 cm, which is significantly different from the other lo- 
cations where comparative studies have been conducted. The 
performance of the RADIAN 915-MHz wind profiler/RASS in such 
an environment was evaluated using data from standard instru- 
ments mounted on a 120-m meteorological tower and a nearby 
sodar at the Hanford Meteorological Station. The results of this 
evaluation are presented in this paper. 


34269 (PNL-SA-24641) On the measurement of momentum 
flux profiles using a five-beam 915-MHz wind profiler. Shaw, 
W.J.; Zhong, S. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF- 
9408118-2: 3. international symposium on tropospheric profiling: 
needs and technologies, Hamburg (Germany), 30 Aug - 2 sep 
1994). Order Number DE94018448. Source: OSTI; NTIS; GPO 
Dep. 

The advent in the last few decades of surface-based remote 
sensing systems, including wind profiling radars, is revolutionizing 
meteorology. The concurrent advances in computer technology and 
numerical methods have spurred the development of new data as- 
similation techniques to manage the high temporal and spatial 
density of information that these systems now provide. The capabil- 
ities of wind profiling radars to measure profiles of the mean wind 
vector are now weil established, although improvements-such as 
the removal of spurious wind readings caused by migrating birds - 
are still being made. When these radars arc coupled with acoustic 
transducers to track vertically propagating sound pulses (the Radio 
Acoustic Sounding System, or RASS mode), they do a creditable 
job of providing temperature profiles as well, although generally to 
a lower attitude than they can measure the wind. While most of the 
attention devoted to wind profiler technology has been focused on 
mean wind and temperature observations, these systems can also 
measure velocity variances with the same Doppler spectra that are 
used to obtain the mean wind. In a five-beam system where the 
two pairs of off-zenith beams are coplanar, with the vertical, it is 
possible in principle to use profiles of the velocity variances to ob- 
tain estimates of the momentum flux profile. For a system with 
RASS capability, it is also theoretically possible to obtain a profile 
of the heat flux. Angevine et al. have attempted to use these 
techniques to obtain momentum and heat flux profiles in the atmo- 
spheric boundary layer. By compositing data from approximately 
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two weeks, they were able to show a plausible diurnal variation in 
heat flux and a realistic profile of momentum flux. 


34270 (PNWD-SA-3972-HEDR) Atmospheric dispersion 
and deposition of iodine-131 released from the Hanford Site. 
Ramsdell, J.V.; Simonen, C.A.; Burk, K.W.; Stage, S.A. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1994. 
29p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States) DOE Con- 
tract ACO6-76RL01830. Contract 200-92-0503(CDC)/18620(BNW). 
(CONF-9406210-7: Health Physics Society annual meeting, San 
Francisco, CA (United States), 27-30 Jun 1994). Order Number 
DE94018921. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately 2.6x10* TBq (700,000 curies) of iodine-131 were 
released to the air from reactor fuel processing plants on the Han- 
ford Site in southcentral Washington State from December 1944 
through December 1949. The Hanford Environmental Dose Recon- 
struction (HEDR) Project developed a suite of codes to estimate 
the doses that might have resulted from these releases. The Re- 
gional Atmospheric Transport Code for Hanford Emission Tracking 
(RATCHET) computer code is part of this suite. The RATCHET 
code implements a Lagrangian-trajectory, Gaussian-puff dispersion 
model that uses hourly meteorological and release rate data to 
estimate daily time-integrated air concentrations and surface con- 
tamination for use in dose estimates. In this model, iodine is treated 
as a mixture of three species (nominally, inorganic gases, organic 
gases, and particles). Model deposition parameters are functions of 
the mixture and meteorological conditions. A resistance model is 
used to calculate dry deposition velocities. Equilibrium between 
concentrations in the precipitation and the air near the ground is 
assumed in calculating wet deposition of gases, and irreversible 
washout of the particles is assumed. RATCHET explicitly treats the 
uncertainties in mode] parameters and meteorological conditions. 
Uncertainties in iodine-131 release rates and partitioning among 
the nominal species are treated by varying model input. The re- 
sults of 100 model runs for December 1944 through December 
1949 indicate that monthly average air concentrations and deposi- 
tion have uncertainties ranging from a factor of two near the center 
of the time-integrated plume to more than an order of magnitude 
near the edge. These results indicate that -10% of the iodine-131 
released to the atmosphere decayed during transit in the study 
area, -56% was deposited within the study area, and the remaining 
34% was transported out of the study area while still in the air. 


34271 (SAND-92-1776) Evaluation of a no-clean soldering 
process designed to eliminate the use of ozone depleting 
chemicals. Iman, R.L. (Sandia National Labs., Albuquerque, NM 
(United States)); Armendariz, M.E.; Anderson, D.J.; Lichtenberg, L.; 
Van Buren, P.; Paffett, M.T. Sandia National Labs., Albuquerque, 
NM (United States); Motorola, Inc., Scottsdale, AZ (United States). 
Government Electronics Group; Los Alamos National Lab., NM 
(United States). Nov 1992. 135p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94019035. Source: OSTI; NTIS; GPO Dep. 

The destruction of the Earth’s protective ozone layer is one of to- 
day’s largest environmental concerns. Solvent emissions released 
during the cleaning of printed wiring boards (PWBs) have been 
identified as a primary contributor to ozone destruction. No-clean 
soldering (sometimes referred to as self-cleaning) processes repre- 
sent an ideal solution since they eliminate the need for cleaning 
after soldering. Elimination of solvent cleaning operations signifi- 
cantly reduces the emissions of ozone depleting chemicals 
(ODCs), reduces energy consumption, and reduces product costs. 
Several no-clean soldering processes have been developed over 
the past few years. The program's purpose was to evaluate the no- 
clean soldering process and to determine if hardware produced by 
the process is acceptable for military applications. That is, deter- 
mine if the no-clean process produces hardware that is as reliable 


as that soldered with the existing rosin-based flux solvent cleaning 
process. 


34272 (SVF-510) Formation of ammonium salts at thermal 
NO, reduction. Zintl, F. (TPS Termiska Processer AB, Nykoeping 
(Sweden)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 


(Sweden). Jul 1994. 97p. (In Swedish). (TPS—93-35). Order Num- 
ber DE95707419. Source: OSTI; NTIS. 
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Figures and tables with text in English. 

The formation of deposits containing ammonium salts in the flue 
gas system of boiler-plants with thermal NO,-reduction is a known 
phenomenon. Some modern software for the thermodynamical 
modelling of complex systems with many coupled equilibria have 
been evaluated and compared. One low-cost software was chosen 
and tested in a number of model calculations. Base data for these 
calculations lied within realistic limits and were derived from real 
data from the flue gas in the Hoegdalen plant. This plant is fired 
with municipal waste and equipped with thermal De-NO, and a 
complex flue gas cleaning system with several steps e.g. addition 
of lime. The model calculations referred to the condensation of am- 
monium salts from a flue gas containing remaining ammonia and 
significant amounts of acidic gases, especially sulphur oxides, hy- 
drofluoride, hydrochloride and gaseous nitric acid as a model 
compound from remaining NO,. On reasons due to the calculations 
the model gas was simplified severely compared to the real flue 
gas. The calculations were based on two hypothetical values refer- 
ring to the remaining concentration of NO, in the crude gas. 
Several different simplifications became necessary due to the pres- 
ence or absence of nitric acid, sulphur dioxide and/or oxygen or to 
the addition of reactive solids (mainly CaO). A relative ranking se- 
ries of the treated acidic flue gas components at the formation of 
ammonium condensates has been achieved. Among the treated 
acidic gases the sulphur trioxide and its subsequent product 
gaseous sulphuric acids are the first to form condensates, and are 
followed by hydrogen chloride, gaseous nitric acid, and hydrogen 
fluoride, in this order. Considering this background it is necessary 
to verify or falsify the results by experimental efforts in an environ- 
ment free from interference, e.g. by laboratory experiments. 20 
refs, 25 figs, 9 tabs 


34273 (UCRL-ID—118062) Assessment of CO, projections. 
Enting, |.G.; Wigley, T.M.L.; Heimann, M. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1994. 70p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94017484. Source: OSTI; NTIS; GPO 
Dep. 

Various projections of the relation between future CO, concen- 
trations and future emissions were undertaken as part of the 
scientific assessment for Working Group 1 of the Intergovernmental 
Panel on Climate Change. There were three type of calculation: 
(1) forward projections, calculating the atmospheric CO. concentra- 
tions resulting from specified emission scenarios, (2) inverse 
calculations determining the emission rates that would be required 
to achieve stabilization of COz concentrations via specified path- 
ways and (3) impulse response function calculations required for 
determining Global Warming Potentials. The use of a standardized 
set of conditions allows an intercomparison of models. The ocean 
models used in the calculations presented here span a range of 
forms from response function descriptions to general circulation 
models. The general issue for all levels of modelling is whether the 
model parameters can reasonably be regarded as being the same 
in the future as at present. Sensitivity studies explore other aspects 
of the uncertainties of such projections. This report documents the 
specifications, the models that were used and the results that were 


obtained. Some preliminary interpretations of the results are in- 
cluded. 


34274 (UCRL-JC—117582) Determination of the concentra- 
tion and isotopic composition of uranium in environmental air 
fitters. Russ, G.P. Ill; Bazan, J.M. Lawrence Livermore National 
Lab., CA (United States). 26 Aug 1994. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9410207-1: Symposium on applications of 
inductively coupled plasma mass spectrometry (ICP-MS) to ra- 
dionuclide determinations, Gatlinburg, TN (United States), 11-13 
Oct 1994). Order Number DE95000669. Source: OSTI; NTIS; GPO 
Dep. 

For many years, Lawrence Livermore National Laboratory has 
collected monthly air-particulate filter samples from a variety of en- 
vironmental monitoring stations on and off site. Historically the 
concentration and isotopic composition of uranium collected on 
these filters was determined by isotope dilution using a 7°5U spike 
and thermal ionization mass spectrometry (TIMS). For samples 





containing as little as 10 nanograms of uranium, ICP-MS is now 
used to make these measurements to the required level of preci- 
sion, about 5% in the measured 235/238 and 233/238. Unless 
particular care is taken to control bias in the mass filter, variable 
mass bias limits accuracy to a few percent. Measurements of the 
minor isotopes 236 (if present) and 234 are also possible and pro- 
vide useful information for identifying the source of the uranium. 
The advantage of ICP-MS is in rapid analysis, ~12 minutes of in- 
strument time per sample. 


34275 (UCRL-JC—118149) Overview of remote sensing 
laser development and semiconductor laser technology. Car!- 
son, N.W.; Beach, R.; Comaskey, B.; Emanuel, M.; Scharlemann, 
T.; Skidmore, J.; Velsko, S.; Krupke, B.; Solarz, R. Lawrence Liver- 
more National Lab., CA (United States). Jul 1994. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9404162-12: 1994 chemical analysis by 
laser interrogation of proliferation effluents (CALIOPE ITR) interim 
technical review, Livermore, CA (United States), 26-28 Apr 1994). 
Order Number DE94019103. Source: OSTI; NTIS; GPO Dep. 
There are many new requirements for remote detection in the at- 
mosphere that have been generated by government agencies. The 
associated field scenarios anticipated for carrying out the measure- 
ments, in many cases, are extremely demanding on the existing 
technology. Moreover, additional innovations in remote-sensing 
technology will be needed to satisfy requirements for longer mea- 
surement ranges, detection of low concentration levels of target 
species, new laser wavelengths for a growing list of species, and 
compactefficient systems for deployment in airborne platforms. 
Remote-sensing laser transmitter architectures based on diode- 
pumped, solid-state lasers offer the most promise in terms of 
meeting these demanding requirements, although in order to real- 
ize this promise, the present level of power performance must be 
extended by one to two orders of magnitude. The LLNL remote 
sensing laser development program is aimed at developing those 
necessary solid-state laser systems with performance characteris- 


tics that go well beyond the state-of-the-art. This paper will cover: 
(1) an overview of the remote sensing laser development program, 
which includes high-average power solid-state lasers, tunable 
laser/OPO systems, temperature-insensitive nonlinear materials, 
and new solid-state/semiconductor laser materials; and (2) a re- 


view of the technical progress on semiconductor laser technology 
development. 


34276 (UCRL-JC—118289) CALIOPE and TAISIR airborne 
experiment platform. Chocol, C.J. Lawrence Livermore National 
Lab., CA (United States). Jul 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404162-10: 1994 chemical analysis by laser interrogation 
of proliferation effluents (CALIOPE ITR) interim technical review, 
Livermore, CA (United States), 26-28 Apr 1994). Order Number 
DE94018328. Source: OSTI; NTIS; GPO Dep. 

Between 1950 and 1970, scientific ballooning achieved many 
new objectives and made a substantial contribution to understand- 
ing near-earth and space environments. In 1986, the Lawrence 
Livermore National Laboratory (LLNL) began development of bal- 
looning technology capable of addressing issues associated with 
precision tracking of ballistic missiles. In 1993, the Radar Ocean 
Imaging Project identified the need for a low altitude (1 km) air- 
borne platform for its Radar system. These two technologies and 
experience base have been merged with the acquisition of covern- 
ment surplus Aerostats by Lawrence Livermore National 
Laboratory. The CALIOPE and TAISIR Programs can benefit di- 
rectly from this technology by using the Aerostat as an experiment 
platform for measurements of the spill facility at NTS. 


34277 (UCRL-MA-—106315) HOTSPOT Health Physics codes 
for the PC. Homann, S.G. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94017544. Source: OSTI; NTIS; INIS; GPO Dep. 

The HOTSPOT Health Physics codes were created to provide 
Health Physics personnel with a fast, field-portable calculation tool 
for evaluating accidents involving radioactive materials. HOTSPOT 
codes are a first-order approximation of the radiation effects asso- 
ciated with the atmospheric release of radioactive materials. 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


HOTSPOT programs are reasonably accurate for a timely initial 
assessment. More importantly, HOTSPOT codes produce a consis- 
tent output for the same input assumptions and minimize the 
probability of errors associated with reading a graph incorrectly or 
scaling a universal nomogram during an emergency. The 
HOTSPOT codes are designed for short-term (less than 24 hours) 
release durations. Users requiring radiological release conse- 
quences for release scenarios over a longer time period, e.g., 
annual windrose data, are directed to such long-term models as 
CAPP88-PC (Parks, 1992). Users requiring more sophisticated 
modeling capabilities, e.g., complex terrain; multi-iccation real-time 
wind field data; etc., are directed to such capabilities as the De- 
partment of Energy's ARAC computer codes (Sullivan, 1993). Four 
general programs — Plume, Explosion, Fire, and Resuspension — 
calculate a downwind assessment following the release of radioac- 
tive material resulting from a continuous or puff release, explosive 
release, fuel fire, or an area contamination event. Other programs 
deal with the release of plutonium, uranium, and tritium to expedite 
an initial assessment of accidents involving nuclear weapons. Addi- 
tional programs estimate the dose commitment from the inhalation 
of any one of the radionuclides listed in the database of radionu- 
clides; calibrate a radiation survey instrument for ground-survey 
measurements; and screen plutonium uptake in the lung (see FI- 
DLER Calibration and LUNG Screening sections). 


34278 (WHC-SD-SQA-TA-20011-Rev.1) Technical assess- 
ment of workplace air sampling requirements at tank farm 
facilities: Revision 1. Olsen, P.A. Westinghouse Hanford Co., 
Richland, WA (United States). 21 Sep 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE95000679. Source: OSTI; NTIS; 
INIS; GPO Dep. 

WHC-CM-1-6 is the primary guidance for radiological control at 
Westinghouse Hanford Company (WHC). It was written to imple- 
ment DOE N 5480.6 “US Department of Energy Radiological 
Control Manual” as it applies to programs at Hanford which are 
now overseen by WHC. As such, it complies with Title 10, Part 835 
of the Code of Federal Regulations. In addition to WHC-CM-1-6, 
there is HSRCM-1, the “Hanford Site Radiological Control Manual” 
and several Department of Energy (DOE) Orders, national consen- 
sus standards, and reports that provide criteria, standards, and 
requirements for workplace air sampling programs. This document 
provides a summary of these, as they apply to WHC facility work- 
place air sampling programs. This document also provides an 
evaluation of the compliance of Tank Farms’ workplace air sam- 
pling program to the criteria, standards, and requirements and 
documents compliance with the requirements where appropriate. 
Where necessary, it also indicates changes needed to bring spe- 
cific locations into compliance. 
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Refer also to citation(s) 32157, 32332, 32333, 32334, 32336, 
32337, 32338, 32356, 32389, 32420, 32448, 32449, 32456, 32469, 
32483, 32486, 32494, 32523, 32524, 32541, 32544, 32566, 32570, 
32613, 32618, 32668, 32677, 32682, 32684, 32685, 32686, 32687, 
32688, 32690, 32691, 32692, 32693, 32694, 32695, 32698, 32699, 
32700, 32702, 32704, 32706, 32707, 32708, 32711, 32716, 32720, 
32721, 32722, 32723, 32724, 32734, 32737, 32738, 32739, 32741, 
32742, 32745, 32746, 32752, 32755, 32760, 32762, 32767, 32769, 
32772, 32776, 32783, 32784, 32785, 32786, 32787, 32796, 32797, 
32798, 32799, 32809, 32810, 32812, 32818, 32848, 32875, 33352, 
33485, 33727, 33745, 33795, 33796, 33800, 33826, 33828, 33831, 
33862, 34161, 34194, 34218, 34221, 34223, 34240, 34250, 34256, 
34267, 34358, 34359, 34386, 34466, 34480, 34494, 34495, 35023, 
35057 


34279 (ANL/ESD/TM—74) Environmental geophysics of the 
Pilot Plant on the west branch of Canal Creek, Aberdeen Prov- 
ing Ground, Maryland. McGinnis, L.D. (Argonne National Lab., IL 
(United States). Reclamation Engineering and Geosciences Sec- 
tion); Miller, S.F.; Daudt, C.R.; Thompson, M.D.; Borden, H.; 
Benson, M.; Wrobel, J. Argonne National Lab., IL (United States). 
Energy Systems Div. May 1994. 98p. Sponsored by Department of 
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Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE95000827. Source: OSTI; NTIS; 
GPO Dep. 

Plans to demolish and remediate the Pilot Plant complex in the 
Edgewood Area of Aberdeen Proving Ground have served to initi- 
ate a series of nonintrusive, environmental-geophysical studies. 
The studies are assisting in the location and identification of pipes, 
tanks, trenches, and liquid waste in the subsurface. Multiple 
databases have been integrated to provide support for detection of 
underground utilities and to determine the stratigraphy and lithology 
of the subsurface. The studies were conducted within the double 
security fence and exterior to the double fence, down gradient 
toward the west branch of Canal Creek. To determine if contami- 
nants found in the creek were associated with the Pilot Plant, both 
the east and west banks were included in the study area. Mag- 
netic, conductivity, inductive emf, and ground-penetrating-radar 
anomalies outline buried pipes, trenches, and various pieces of 
hardware associated with building activities. Ground-penetrating- 
radar imagery also defines a paleovalley cut 30 ft into Potomac 
Group sediments of Cretaceous age. The paleovalley crosses the 
site between Building E5654 and the Pilot Plant fence. The valley 
is environmentally significant because it may control the pathways 
of contaminants. The Pilot Plant complex was used to manufacture 
CC2 Impregnite and incapacitating agents; it also served as a pro- 
duction facility for nerve agents. 


34280 (ANL/ES/PP-72739) Quantifying the role of degasifi- 
cation subsidence in wetland loss — Mississippi delta plain. 
McGinnis, L.D. (Argonne National Lab., IL (United States)); John- 
son, D.O.; Zimmerman, R.E.; Isaacson, H.R.; Penland, S.; Connor, 
P.F. Argonne National Lab., IL (United States). Mar 1991. 18p. 
Sponsored by USDOE, Washington, DC (United States);Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019290. Source: OSTI; NTIS; 
GPO Dep. 

Modem and ancient delta plains in Louisiana that border the 
northern Gulf of Mexico are undergoing unprecedented rates of 
land loss. Subsidence due to compaction and loss of pore water is 
believed to be one of the primary land loss factors, whereas 
subsidence due to gas emission is generally believed to play a sig- 
nificant role only in the upper one or two meters of a wetland. 
Evidence to the contrary is presented here that suggests that 
degasification subsidence is a more important mechanism con- 
tributing to land loss than previously thought. In addition, potential 
degasification subsidence can be quantified if the depression from 
normal compressional and shear wave velocities is known. Velocity 
reductions of 30 to 75% from compressional wave velocity in water 
and extending to depths of tens of meters have been observed in 
a saltwater marsh in Louisiana. An order of magnitude reduction in 
velocity has been observed previously in gas-rich sediments on the 
adjacent continental shelf, where biogenic gas is observed to 
depths of 1 km or more. The ratio of normal to depressed 
compressional wave velocities is used to calculate potential degasi- 
fication subsidence. 


34281 (ANL/ES/PP-—73565) Evaluation of upward migration 
around a deep injection well. Chia, Yeeping (Argonne National 
Lab., IL (United States)); Chiu, J. Argonne National Lab., IL (United 
States). [1994]. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94019292. Source: OSTI; NTIS; INIS; GPO Dep. 

The long-term containment of injected wastes in the deep sub- 
surface is expected to be achieved under suitable geologic and 
hydrologic conditions and by the use of competent engineering 
practices. Field experiences, however, indicate that waste contain- 
ment may be affected by hydrologic conduits around the injection 
well. To assess the potential effects of these conduits, upward mi- 
gration of injected waste is examined through the use of numerical 
models under various conditions. Test results indicate that without 
any preferential hydrologic conduits, most of the injected waste 
moves laterally in the injection interval, whereas only a small 
amount of waste migrates upward into the containment interval. 
When vertical fractures in the disturbed zone or defects in the ce- 
ment seal around the wellbore exist, the contaminant can move 
rapidly upward along these conduits to an overlying aquifer, from 
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which it migrates in the lateral direction. The contamination of the 
overlying aquifer that results from the upward migration of injected 
waste through these conduits cannot be impeded by a thick, low- 
permeability containment interval. However, when permeable 
interbeds exist within the containment interval, a significant portion 
of the waste migrating upward can be diverted laterally before 
reaching the overlying aquifer. The front of built-up pressure can 
reach the aquifer or permeable interbed immediately overlying the 
injection interval through the preferential hydrologic conduits shortly 
after the injection starts, but it cannot move farther upward be- 
cause of pressure dissipation in the permeable formation. This 
study suggests that the injected waste has the potential to migrate 
upward into overlying formations through preferential migration 
conduits around the wellbore. 


34282 (ANL/ES/PP-—73641) Groundwater monitoring for 
deep-well injection. Chia, Y. (Argonne National Lab., IL (United 
States)); Chiu, J. Argonne National Lab., IL (United States). [1994]. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94019291. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A groundwater monitoring system for detecting waste migration 
would not only enhance confidence in the long-term containment of 
injected waste, but would also provide early warnings of contami- 
nation for prompt responses to protect underground sources of 
drinking water (USDWs). Field experiences in Florida have demon- 
strated monitoring water quality and fluid pressure changes in 
overlying formations is useful in detecting the upward migration of 
injected waste. Analytical and numerical solutions indicate changes 
in these two monitoring parameters can vary on the basis of hydro- 
geologic characteristics, operation conditions, and the distances 
from the injection well to the monitoring wells and to the preferen- 
tial hydrologic conduits. To detect waste migration through defects 
around the wellbore or the leaky containment interval, groundwater 
monitoring wells should be placed as close as possible to an injec- 
tion well. In the vertical direction, a monitoring well completed in a 
permeable interbed within the containment interval is expected to 
have the highest potential for detecting upward migration. Another 
acceptable horizon for groundwater monitoring is the lower portion 
of the buffer brine aquifer immediately above the containment inter- 
val. Monitoring wells in USDWs may be needed when waste has 
been detected in deeper formations or when leakage out of well 
casings poses a concern. A monitoring well open to the injection 
interval is of little value in alleviating the concerns of long-term up- 
ward migration. Moreover, the installation of the well could create 
additional preferential pathways. Complications in groundwater 
monitoring may arise at existing injection sites, especially with prior 
releases. It is also important to recognize that monitoring in the 
vicinity of the wellbore may not be effective for detecting waste 


migration through unidentified unplugged wells or undetected trans- 
missive fractures. 


34283 (ANU/ES/PP-—76772) Adsorption/desorption charac- 
teristics of lead on various types of soil. Peters, R.W.; Shem, L. 
Argonne National Lab., IL (United States). Energy Systems Div. 
[1994]. 3ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94019297. Source: OSTI; NTIS; GPO Dep. 

Laboratory studies were conducted to address the phenomena of 
adsorption/desorption of lead onto various types of soils, both in 
the absence and presence of the chelating agent, ethylenediamine- 
tetraacetic acid (EDTA). The linear and Freundlich isotherm models 
provided adequate description of the adsorption/desorption behav- 
ior. Over the range of EDTA concentrations employed in the study 
(0.01 to 0.10M), no significant difference in the isotherm parameters 
was observed as a result of the applied EDTA concentration. The 
presence of EDTA significantly altered the adsorption/desorption 
behavior of lead on the soil, resulting in less of the metal being ad- 
sorbed. The soil with the higher silt/clay content had a greater 
amount of lead adsorbed onto it (as compared with the sandy soil). 


34284 (BNL-60842) Uncertainties in risk assessment at 
USDOE facilities. Hamilton, L.D.; Holtzman, S.; Meinhold, A.F.; 
Morris, S.C.; Rowe, M.D. Brookhaven National Lab., Upton, NY 





(United States). Jan 1994. 56p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95000761. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy (USDOE) has em- 
barked on an ambitious program to remediate environmental 
contamination at its facilities. Decisions concerning cleanup goals, 
choices among cleanup technologies, and funding prioritization 
should be largely risk-based. Risk assessments will be used more 
extensively by the USDOE in the future. USDOE needs to develop 
and refine risk assessment methods and fund research to reduce 
major sources of uncertainty in risk assessments at USDOE facili- 
ties. The terms’ risk assessment’ and‘ risk management’ are 
frequently confused. The National Research Council (1983) and 
the United States Environmental Protection Agency (USEPA, 
1991a) described risk assessment as a scientific process that con- 
tributes to risk management. Risk assessment is the process of 
collecting, analyzing and integrating data and information to identify 
hazards, assess exposures and dose responses, and characterize 
risks. Risk characterization must include a clear presentation of “... 
the most significant data and uncertainties...” in an assessment. 
Significant data and uncertainties are “...those that define and ex- 
plain the main risk conclusions”. Risk management integrates risk 
assessment information with other considerations, such as risk per- 
ceptions, socioeconomic and political factors, and statutes, to 
make and justify decisions. Risk assessments, as scientific pro- 
cesses, should be made independently of the other aspects of risk 
management (USEPA, 1991a), but current methods for assessing 
health risks are based on conservative regulatory principles, caus- 


ing unnecessary public concern and misallocation of funds for 
remediation. 


34285 (CONF-930128-1) The role of bioremediation in the 


treatment of gas industry wastes. Paterek, J.R. Institute of Gas 
Technology, Chicago, IL (United States). [1993]. 19p. Sponsored 
by Institute of Gas Technology, Chicago, IL (United States). From 


Hazardous and environmentally sensitive waste management in 
the gas industry; Albuquerque, NM (United States); 20-22 Jan 
1993. Source: OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616. 

Bioremediation is a technology that integrates microbiology, ecol- 
ogy, chemistry, geology, and engineering in order to solve a major 
problem in today’s society, restoration of our environment This is 
not a collection of abstract disciplines, but a new and functional 
technology based on processes with a long, successful history, that 
is, biological waste treatment. Sewage and wastewater treatment, 
composting, and landfills are mature sources and starting points of 
this technology, but the complexity of manmade or man-released 
hazardous wastes in the heterogeneous matrices of contaminated 
water, soil, and sediment requires diligent research and develop- 
ment for successful application of bioremediation. The technology 
is being applied to various sites contaminated by organic and inor- 
ganic toxic compounds or elements, and these processes, 
techniques, and data can be tested and applied to the gas indus- 
try’s contaminated environments. An immediate opportunity for the 
application of this technology is manufactured town gas sites. 
Ongoing research into the remediation of polynuclear aromatic hy- 
drocarbons, polychlorinated biphenyls, and cyanides - which are 
common gas industry associated wastes - is leading to an aware- 
ness of limitations of biodegradation of these compounds and to 
possible technical and engineering paradigms required to overcome 
or minimize them. Future research in microbiology, ecology, and 
engineering of bioremediation should lead to effective remediation 
technologies for present and future challenges facing this industry. 


34286 (CONF-930128-2) Manufactured gas plant sites: 
Characterization of wastes and IGT’s Innovative remediation 
alternatives. Srivastava, V.J. Institute of Gas Technology, Chicago, 
IL (United States). [1993]. 21p. Sponsored by Institute of Gas Tech- 
nology, Chicago, IL (United States);Gas Research Inst., Chicago, 
IL (United States);Environmental Protection Agency, Washington, 
DC (United States). From Hazardous and environmentally sensitive 
waste management in the gas industry; Albuquerque, NM (United 
States); 20-22 Jan 1993. Source: OSTI; Institute of Gas Technol- 
ogy, 3424 South State Str., Chicago, IL 60616. 
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Manufactured gas plants (MGP)-often referred to as town gas 
plants-have existed in many parts of the world, including the 
United States, during the nineteenth and twentieth centuries. Con- 
sequently, many of these plants disposed of process wastes and 
less valuable by-products onsite, contaminated with coal-tar 
wastes, light oils, naphthalene, etc. Polynucilear aromatic hydrocar- 
bons (PAHs) are components of coal-tar wastes and other wastes 
that remain at many of these town gas sites. PAH- containing soils, 
as a result, represent the largest waste type at most MGP sites. 
Also, certain PAHs are recognized today as being potential animal 
and/or human carcinogens and, as such, represent an environmen- 
tal hazard. The Institute of Gas Technology (IGT) has developed 
and/or evaluated several techniques/processes to improve the 
biodegradation of PAHs present at MGP sites. As a result of exten- 
sive studies, IGT has successfully developed and demonstrated an 
integrated Chemical/Biological Treatment (CBT) process that is 
capable of enhancing the rate as well as the extent of PAH degra- 
dation. This process combines two complementary as well as 
powerful remedial techniques: (1) chemical pretreatment using 
Fenton's reagent and (2) a biological system using native aerobic 
microorganisms. This paper presents the general characteristics of 
MGP sites and wastes and the innovative IGT processes at vari- 
ous stages of development and demonstration. This paper also 
discusses the IGT/GRI treatability protocol that can be used to de- 
termine the potential of bioremediation for any MGP site soil within 
a 2 to 3-month period. 


34287 (CONF-9302191—1) Hydrogen peroxide treatment of 
TCE contaminated soil. Hurst, D.H. (Univ. of Tennessee, 
Knoxville, TN (United States). Dept. of Civil Engineering); Robin- 
son, K.G.; Siegrist, R.L. Oak Ridge National Lab., TN (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 3. interna- 
tional conference on chemical oxidation; Nashville, TN (United 
States); 17-19 Feb 1993. Order Number DE94018707. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Solvent contaminated soils are ubiquitous in the industrial world 
and represent a significant environmental hazard due to their per- 
sistence and potentially negative impacts on human health and the 
environment. Environmental regulations favor treatment of soils 
with options which reduce the volume and toxicity of contaminants 
in place. One such treatment option is the in-situ application of hy- 
drogen peroxide to soils contaminated with chlorinated solvents 
such as trichloroethylene (TCE). This study investigated hydrogen 
peroxide mass loading rates on removal of TCE from soils of vary- 
ing organic matter content. Batch experiments conducted on 
contaminated loam samples using GC headspace analysis showed 
up to 80% TCE removal upon peroxide treatment. Column experi- 
ments conducted on sandy loam soils with high organic matter 
content showed only 26% TCE removal, even at hydrogen perox- 
ide additions of 25 g peroxide per kg soil. 


34288 (CONF-930445-29) Image accuracy and representa- 
tional enhancement through low-level, multi-sensor integration 
techniques. Baker, J.E. Oak Ridge National Lab., TN (United 
States). [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Society of 
Photo-Optical Instrumentation Engineers (SPIE) OE/aerospace sci- 
ence and sensing meeting; Orlando, FL (United States); 11-16 Apr 
1993. Order Number DE94018661. Source: OSTI; NTIS; GPO Dep. 

Multi-Sensor Integration (MSI) is the combining of data and infor- 
mation from more than one source in order to generate a more 
reliable and consistent representation of the environment. The 
need for MSI derives largely from basic ambiguities inherent in our 
current sensor imaging technologies. These ambiguities exist as 
long as the mapping from reality to image is not 1-to-1. That is, if 
different “realities” lead to identical images, a single image cannot 
reveal the particular reality which was the truth. MSI techniques at- 
tempt to resolve some of these ambiguities by appropriately 
coupling complementary images to eliminate possible inverse map- 
pings. What constitutes the best MS/ technique is dependent on 
the given application domain, available sensors, and task require- 
ments. MSI techniques can be divided into three categories based 
on the relative information content of the original images with that 
of the desired representation: (1) “detail enhancement,” wherein 
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the relative information content of the original images is less rich 
than the desired representation; (2) “data enhancement,” wherein 
the MSI techniques are concerned with improving the accuracy of 
the data rather than either increasing or decreasing the level of de- 
tail; and (3) “conceptual enhancement,” wherein the image 
contains more detail than is desired, making it difficult to easily rec- 
ognize objects of interest. In conceptual enhancement one must 
group pixels corresponding to the same conceptual object and 
thereby reduce the level of extraneous detail. 


34289 (CONF-9304109-6) Preliminary results of a helli- 
copter electromagnetic and magnetic survey of the Oak Ridge 
Reservation, Tennessee for environmental and geologic site 
characterization. Doll, W.E. (Oak Ridge National Lab., TN (United 
States)); Nyquist, J.E.; Holladay, J.S.; Labson, V.F.; Pellerin, L. 
Oak Ridge National Lab., TN (United States). [1993]. 15p. Spon- 
sored by Geological Survey, Reston, VA (United States). DOE 
Contract AC05-840R21400. From SAGEEP '93: symposium on 
the application of geophysics to environmental and engineering 
problems; San Diego, CA (United States); 18-21 Apr 1993. Order 
Number DE94019121. Source: OSTI; NTIS; INIS; GPO Dep. 

Contaminants in the many waste sites on the Oak Ridge Reser- 
vation (ORR) include heavy radioactive isotopes as well as many 
organic and inorganic compounds. The locations, geometry, and 
contents of many of these waste sites are reasonably well known, 
while others are poorly known, and some may be unknown. To bet- 
ter characterize the known sites and locate and characterized 
additional environmentally hazardous sites, a two-phase aerial sur- 
vey of the ORR was begun in April, 1992. Phase 1, which began in 
April, 1992, consisted of aerial radiation, multispectral scanner, and 
photographic surveys. Phase 2, which began in November, 1992 
and is described in this presentation, consisted of a helicopter 
electromagnetic (HEM), magnetic, and radiation survey. Targets of 
the survey were both man-made (drums, trench boundaries, burn 
pits, well heads) and geologic (fractures, faults, karst features, geo- 
logic contacts). The Phase 2 survey has three components: 
testing, reconnaissance, and high-resolution data acquisition. To 
date, the testing and reconnaissance data acquisition have been 
completed, and part of the data have been processed. They indi- 
cate that: (1) magnetic and HEM data are complementary, and do 
not always highlight the same anomaly; (2) under favorable circum- 
stances, helicopter magnetometer systems are capable of 
detecting groups of 4 or more 55-gallon drums at detector altitudes 
of 15 m or less, (3) HEM data provide data which compared favor- 
ably with surface data collected over burial trenches, (4) well 
casings seem to be related to magnetic monopole anomalies, as 
would be expected, (5) Changes in EM and magnetic anomaly 
character are related to lithologic changes and might be used to 
track contacts between known outcrops. 


34290 (CONF-93076S-5) In situ peroxidation of TCE con- 
taminated soil. Gates, D.D.; Siegrist, R.L. Oak Ridge National 
Lab., TN (United States). [1994]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
1993 joint Canadian Society of Civil Engineers-American Society of 
Civil Engineers (CSCE-ASCE) national conference on environmen- 
tal engineering; Montreal (Canada); 12-14 Jul 1993. Order Number 
DE94019116. Source: OSTI; NTIS; INIS; GPO Dep. 

Laboratory bench- and pilot-scale studies were conducted to 
evaluate the effectiveness of hydrogen peroxide (H2O2) oxidation 
for in situ treatment of volatile organic compounds (VOCs) in con- 
taminated soils and sediments. Bench scale studies using gas tight 
1 liter vessels demonstrated that the addition of weak HO. solu- 
tions (<7% by weight) to trichloroethylene (TCE) contaminated soil 
slurries resulted in the removal of up to 98% of the TCE. In pilot- 
scale studies up to 87% of influent TCE was removed when 5% 
H202 was added to the soil columns at a volume equal to 10% of 
the total volume of the soil to be treated. The effect of HzO. addi- 
tion on soil properties was also evaluated in the pilot studies. 


34291 (CONF-9309420-1) Latin hypercube sampling with 
the SESOIL model. Hetrick, D.M.; Luxmoore, R.J.; Tharp, M.L. 
Oak Ridge National Lab., TN (United States). [1994]. 26p. Spon- 
sored by Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 8. annual 
conference on hydrocarbon contaminated soils; Amherst, MA 
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(United States); 19-23 Sep 1993. Order Number DE94018943. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The seasonal soil compartment model SESOIL, a one- 
dimensional vertical transport code for chemicals in the 
unsaturated soil zone, has been coupled with the Monte Carlo 
computer code PRISM, which utilizes a Latin hypercube sampling 
method. Frequency distributions are assigned to each of 64 soil, 
chemical, and climate input variables for the SESOIL model, and 
these distributions are randomly sampled to generate N (200, for 
example) input data sets. The SESOIL model is run by PRISM for 
each set of input values, and the combined set of model variables 
and predictions are evaluated statistically by PRISM to summarize 
the relative influence of input variables on model results. Output 
frequency distributions for selected SESOIL components are pro- 
duced. As an initial analysis and to illustrate the PRISM/SESOIL 
approach, input data were compiled for the model for three sites at 
different regions of the country (Oak Ridge, Tenn.; Fresno, Calif.; 
Fargo, N.D.). The chemical chosen for the analysis was 
trichloroethylene (TCE), which was initially loaded in the soil 
column at a 60- to 90-cm depth. The soil type at each site was as- 
sumed to be identical to the cherty silt loam at Oak Ridge; the only 
difference in the three data sets was the climatic data. Output dis- 
tributions for TCE mass flux volatilized, TCE mass flux to 
groundwater, and residual TCE concentration in the lowest soil 
layer are vastly different for the three sites. 


34292 (CONF-931021-1) Soil washing of various forms of 
lead and organically contaminated soils. Cline, S.R. (West 
Virginia Univ., Morgantown, WV (United States). Dept. of Civil En- 
gineering); Reed, B.E.; Moore, R.E.; Matsumoto, M.R. Oak Ridge 
National Lab., TN (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Annual conference of the Water Environment 
Federation; Anaheim, CA (United States); 3-7 Oct 1993. Order 
Number DE94019123. Source: OSTI; NTIS; GPO Dep. 

The retention and release of lead from an eastern US soil were 
investigated. The soil was characterized using well established test 
procedures and was artificially contaminated with lead. Three forms 
of lead contamination were studied. The soil was contaminated 
with the soluble salt, NaNO3, and with two less soluble forms of 
lead: PbSO, and PbCO3. The soil was also contaminated with 
both PbNO; and naphthalene to explore the possible effects of an 
organic substance on both the retention and release of lead from 
the study soil. The efficiencies of six washing solutions to remove 
lead from the contaminated soils were then investigated via lab- 
scale batch washing experiments. Unlike current soil washing 
practices, all particle size fractions were washed and recovered in 
these experiments. Hydrochloric acid and EDTA yielded lead 
removal efficiencies from 60-98%. The broad range in removal effi- 
ciencies obtained is largely due to the various forms of lead 
contamination which were examined. The experiments involving 
the lead nitrate in the presence of naphthalene yielded lead re- 
movals which were greater than those obtained from washes 
without an organic contaminant. 


34293 (CONF-931113-1) Vapor phase VOC transport in 
physically-mixed clay soils. Carpenter, M.D. (Michigan Techno- 
logical Univ., Houghton, MI (United States). Dept. of Geological 
Engineering, Geology, and Geophysics); Gierke, J.S.; Siegrist, 
R.L.; West, O.R. Oak Ridge National Lab., TN (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Conference on 
petroleum hydrocarbons and organic chemicals in ground water: 
prevention, detection and restoration; Houston, TX (United States); 
10-12 Nov 1993. Order Number DE94018702. Source: OSTI; 
NTIS; GPO Dep. 

Experiments were conducted to provide insight into the controlling 
removal mechanisms for a mixed region vapor stripping process in 
clay soils. Results of soil column experiments were compared to a 
mathematical model to determine intra-aggregate diffusion coeffi- 
cients and sorption coefficients at different temperatures. Under the 
assumption that intra-aggregate diffusion was the rate limiting re- 
moval mechanism, the mathematical model predicted the removal 
of trichloroethylene at 20°C, 40°C, and 60°C. Agreement between 





the experimental observations and the model were very good. 
Faster removal of TCE was observed with increasing temperature. 


34294 (CONF-940632-26) The effect of contaminant aging 
upon soil washing removal efficiencies for lead contaminated 
soils. Cline, S.R. (Oak Ridge National Lab., TN (United States). 
Environmental Sciences Div.); Reed, B.E.; Moore, R.E. Oak Ridge 
National Lab., TN (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Annual meeting and exhibition of the Air and 
Waste Management Association; Cincinnati, OH (United States); 
19-24 Jun 1994. Order Number DE95000492. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research was to investigate lead removal 
efficiencies from various soils using a variety of washing solutions. 
Most soil types have a strong affinity for lead. Thus, it is plausible 
to expect washing solutions that are capable of removing lead 
could also remove other divalent heavy metals. Four soil samples 
from the eastern US were collected and characterized for this 
study. The study soils were then spiked to approximate lead con- 
centrations of 1,000 and 10,000 mg Pb/kg soil. The efficiencies of 
six washing solutions in removing lead from the contaminated soils 
were then investigated via lab-scale batch washing experiments. 
Unlike current fiekd-scale soil washing practices, all particle size 
fractions were washed and recovered in these experiments. (Solu- 
tions investigated include: tap water, HCl, EDTA, HNOs, 
CH3COOH, and CaClz.) In order to examine the effect of aging 
upon soil washing efficiencies, some of the spiked soils were 
washed a second time after an aging period of nearly 2 years. 


34295 (CONF-940742-9) Modeling small-scale physical 
non-equilibrium and large-scale preferential fluid and solute 
transport in a structured soil. Gwo, J.P. (Oak Ridge National 
Lab., TN (United States)); Jardine, P.M.; Wilson, G.V.; Yeh, G.-T. 
Oak Ridge National Lab., TN (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Computational methods in water re- 
sources; Heidelberg (Germany); 19-22 Jul 1994. Order Number 
DE94017875. Source: OSTI; NTIS; GPO Dep. 

The deviation of non-reactive solute transport from that predicted 
by classical convection-dispersion equations is usually attributed to 
physical non-equilibrium caused by small- and large-scale pore 
structures in porous media. Diffusion of fluid and solute into micro- 
pores or rock matrix may occur locally, while fluid and solutes can 
also be channeled preferentially through interconnected macrop- 
ores or fractures. A multiple-pore-region (MPR) approach with local 
advective-diffusive mass exchange is adopted to simulate soil col- 
umn tracer breakthrough and field-scale tracer releases in the 
Melton Branch Subsurface Transport Facility within the Oak Ridge 
Reservation, Tennessee. The soil column simulation indicates that 
both inter-region mass exchange and intra-region convection- 
dispersion contribute to small-scale solute transport in 
approximately the same order of magnitude. The field-scale study 
suggests that advective mass exchange has minor effect on sub- 
surface hydrographs, and that large diffusive mass exchange may 
retain tracers near the source area. Comparison of modeling re- 
sults and field data suggests that subsurface bedding planes on 
the field site may be the cause of large-scale heterogeneity and 
preferential mass transport. 


34296 (CONF-9409212-1) Natural analogue studies of the 
role of colloids, natural organics and microorganisms on ra- 
dionuclide transport. McCarthy, J.F. Oak Ridge National Lab., TN 
(United States). [1994]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. 
Commission of European Countries (CEC) natural analogue work- 
ing group meeting; Santa Fe, NM (United States); 12-16 Sep 1994. 
Order Number DE95000335. Source: OSTI; NTIS; INIS; GPO Dep. 

Colloids may be important as a geochemical transport mecha- 
nism for radionuclides at geological repositories if they are (1) 
present in the groundwater, (2) stable with respect to both colloidal 
and chemical stabilities, (8) capable of adsorbing radionuclides, 
especially if the sorption is irreversible, and (4) mobile in the sub- 
surface. The available evidence from natural analogue and other 
field studies relevant to these issues is reviewed, as is the poten- 
tial role of mobile microorganisms (“biocolloids”) on radionuclide 
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migration. Studies have demonstrated that colloids are ubiquitous 
in groundwater, although colloid concentrations in deep, geochemi- 
cally stable systems may be too low to affect radionuclide transport. 
However, even low colloid populations cannot be dismissed as a 
potential concern because colloids appear to be stable, and many 
radionuclides that adsorb to colloids are not readily desorbed over 
long periods. Field studies offer somewhat equivocal evidence 
concerning colloid mobility and cannot prove or disprove the signifi- 
cance of colloid transport in the far-field environment. Additional 
research is needed at new sites to properly represent a repository 
far-field. Performance assessment would benefit from natural ana- 
logue studies to examine colloid behavior at sites encompassing a 
suite of probable groundwater chemistries and that mimic the types 
of formations selected for radioactive waste repositories. 


34297 (DOE/AL/62350—-137-Rev.1) Work plan for ground 
water elevation data recorder/monitor well installation at the 
New Rifle Site, Rifle, Colorado: Revision 1. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Aug 1994. lip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018473. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to describe the work that will be 
performed and the procedures that will be followed during installa- 
tion of ground water monitor wells and ground water elevation data 
recorders (data loggers) at the New Rifle Uranium Mill Tailings Re- 
medial Action (UMTRA) Project site, Rifle, Colorado. The monitor 
wells and data loggers will be used to gather required time- 
dependent data to investigate the interaction between the shallow 
aquifer and the Colorado River. 


34298 (DOE/AL/62350—138-Rev.1) Work plan for ground 
water elevation data recorder/monitor well installation at 
Grand Junction, Colorado: Revision 1. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Aug 1994. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018474. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to describe the work that will be 
performed and the procedures that will be followed during installa- 
tion of ground water monitor wells and ground water elevation data 
recorders (data loggers) at the Grand Junction, Colorado, Uranium 
Mill Tailings Remedial Action (UMTRA) Project site. The monitor 
wells and data loggers will be used to gather required time- 
dependent data to investigate the interaction between the shaliow 
aquifer and the Colorado River. 


34299 (DOE/AL/62350—139-Rev.2) Work plan for ground 
water elevation data recorder/monitor well installation at Gun- 
nison, Colorado: Revision 2. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Aug 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018485. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this document is to describe the work that will be 
performed and the procedures that will be followed during installa- 
tion of ground water monitor wells and ground water elevation data 
recorders (data loggers) at the Gunnison, Colorado, Uranium Mill 
Tailings Remedial Action (UMTRA) Project site. The monitor wells 
and data loggers will be used to gather required time-dependent 
data to investigate the interaction between ground water and sur- 
face water in the area. 


34300 (DOE/ER/25158-T1) High performance computing 
equipment for environmental remediation modeling and first 
principles simulation of materials properties: Final report. 
Glimm, J.; Lindquist, W.B. State Univ. of New York, Stony Brook, 
NY (United States). Aug 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-93ER25158. 
Order Number DE95000497. Source: OSTI; NTIS; GPO Dep. 

A 56-node Intel Paragon parallel computer was purchased with 
major support provided by this grant, and installed in July, 1993, in 
the Center for Scientific Computing, Department of Applied Mathe- 
matics and Statistics, SUNY - Stony Brook. The targeted research 
funded by this proposal consists of work to support the Stony 
Brook and Brookhaven National Laboratory contributions to the 
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Partnership in Computational Science (PICS) program; namely en- 
vironmental remediation modeling of ground water transport, 
Car-Parrinello first principles molecular dynamics calculations, and 
the supporting development of the parallelized VolVis graphics 
package. Research accomplishments to date for this targeted 
research is discussed in §2. This computer has also enabled or en- 
hanced many other projects conducted both by the Center for 
Scientific Computing and by the Department of Applied Mathemat- 
ics and Statistics. These other projects include two- and 
three-dimensional gas dynamics using front tracking, other molecu- 
lar dynamics applications, kidney modeling, and global optimization 
techniques applied to DNA-protein interactions. Technical sum- 
maries of these additional projects are presented in §3. The 
targeted research includes users from the Departments of Applied 
Mathematics and Computer Science at SUNY - Stony Brook, as 
well as staff scientists from the Departments of Physics and Ap- 
plied Sciences at Brookhaven National Laboratory. The additional 
projects involve university faculty from the above departments as 
well as the Departments of Physics and Chemistry. Regular users 
of this machine currently include 10 faculty members, 8 postdoc- 
toral fellows, more that 12 PhD students and approximately 8 staff 
members from BNL. 


34301 (DOE/ER/60773-T2) Fundamental quantitative analy- 
sis of microbial activity in aquifer bioreclamation; and 
Modeling the transport of biologically and chemically reactive 
solutes in a two-dimensional, heterogeneous intermediate 
scale system: Semi-annual progress report, August 1991- 
March 1992. Rittmann, B.E. (Illinois Univ., Urbana, IL (United 
States). Dept. of Civil Engineering); Valocchi, A.J.; Baveye, P. Illi- 
nois Univ., Urbana, IL (United States). Dept. of Civil Engineering; 
Pacific Northwest Lab., Richland, WA (United States). [1992]. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER60773 ; AC06-76RL01830. Order Number 
DE95000980. Source: OSTI; NTIS; GPO Dep. 

This report is the semi-annual progress report for the second 
half of the third year. The project has four primary areas: (1) 
biodegradation of poorly soluble organic contaminants; (2) 
dual-limitation kinetics of electron donors and acceptors; (3) two- 
dimensional modeling of biofilm reactions in nonhomogeneous 
porous media; and (4) biologically induced clogging in porous me- 
dia. For each area, this report presents a brief summary of the 
previous progress, as well as reporting this period's progress. In 
addition plans for future work are included. 


34302 (DOE/ER/60820-5) The influence of interfacial prop- 
erties on two-phase liquid flow of organic contaminants in 
groundwater: Progress report, September 1, 1993-August 31, 
1994. Demond, A.H.; Hayes, K.F. Michigan Univ., Ann Arbor, MI 
(United States). Apr 1994. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER60820. Order 
Number DE94015518. Source: OSTI; NTIS; GPO Dep. 

Wettability is sometimes described as the most important factor 
influencing two-phase flow in porous media. A groundwater aquifer 
is often thought of as water-wet. But that state, in reality, depends 
on the nature of the aquifer solids, the composition of the ground- 
water and the properties of the organic liquid contaminant. The 
primary purpose of the research conducted here is to examine 
quantitatively the impact on wettability of a range of factors which 
may be critical at actual DOE waste sites. The goal is to under- 
stand how sorption at the various interfaces of the system modifies 
interfacial properties, primarily wettability, and then how, in turn, 
wettability determines the soil transport property of capillary pres- 
sure as a function of saturation. Specifically, this research seeks to 
(1) determine the range of wettability changes that may occur for 
DOE waste sites using wettability measures suitable for complex 
systems, (2) establish a correlation between these alternate mea- 
sures of wettability and the contact angle, (3) establish the 
mechanism by which metals, organic solutes and soil particle coat- 
ings impact wettability, (4) evaluate whether the methodology 
developed in previous project periods among sorption, contact an- 
gle, and capillary pressure can be extended to more complex 
systems. 


34303 (DOE/MC/10637-3827) Sour gas plant remediation 
technology research and demonstration project, Task 7.53: 


376 ERA Voi. 19, No. 12 


Topical report, January—December 1993. Stepan, D.J.; Kuehnel, 
V.; Schmit, C.R. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. Feb 1994. 
75p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC10637. Order Number DE94012261. Source: 
OSTI; NTIS; GPO Dep. 

Recognizing the potential impacts of sour gas plant operations 
on the subsurface environment, the Canadian Association of 
Petroleum Producers (CAPP) and Environment Canada initiated a 
multiphase study focusing on research related to the development 
and demonstration of remedial technologies for soil and groundwa- 
ter contamination at these facilities. Research performed under this 
project was designed to supplement and be coordinated with re- 
search activities being conducted at an operational sour gas plant 
located in Rocky Mountain House, Alberta, Canada. These 
research tasks included hydrogeological site characterization, sub- 
surface contaminant characterization, ex situ treatment of 
groundwater, and subsurface remediation of residual contamination 
in the unsaturated zone. Ex situ treatment of groundwater included 
evaluations of air stripping, steam stripping, advanced oxidation, 
and biological treatment, as well as the development of an artificial 
freeze crystallization process. Soil vapor extraction was evaluated 
as a technique to address residual contamination in the unsatu- 
rated zone. 


34304 (DOE/MC/11076-3847) Development of the CROW™ 
process. Johnson, L.A. Jr. Western Research Inst., Laramie, WY 
(United States). May 1994. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-86MC11076. Order 
Number DE94012279. Source: OSTI; NTIS; GPO Dep. 

The Contained Recovery of Oily Waste (CROW™) technology 
has been successfully tested in the laboratory and presently is be- 
ing implemented at field sites contaminated with wood treating 
wastes and byproducts of town gas production. These field demon- 
strations will utilize only hot-water displacement without any 
chemical additives because the use of chemicals to enhance the 
hot-water flushing process has only been tested on a preliminary 
basis. Preliminary testing has shown that low concentrations of 
chemicals could reduce the contaminant content by an additional 
10 to 20 wt %. Western Research Institute (WRI) research, plus re- 
search at Carnegie Mellon University, on surfactant enhancement 
of solubility of polynuclear aromatic hydrocarbons in water and 
water-soil systems indicate the potential of chemical enhancement 
of the CROW process. Chemicals that have been tested and that 
were used in these tests are totally biodegradable. The objective of 
this task was to obtain sufficient baseline data to show the effec- 
tiveness and environmentally safe use of chemicals, primarily 
surfactants, to enhance the CROW process. To meet this objective, 
14 one-dimensional displacement tests were conducted. Eleven 
tests were conducted on a material from a former manufactured 
gas plant (MGP) site and four tests were conducted with a contam- 
inated soil from a former wood treatment facility. The tests 
investigated the effect of three chemical concentrations (0, 0.5, and 
1.0 vol %) at three temperatures (ambient, the projected optimum 
temperature, and one 40°F [22°C] below the optimum tempera- 
ture). 


34305 (DOE/MC/29467-3785) Decontamination Systems In- 
formation and Research Program: Quarterly technical 
progress report, January 1—March 31, 1994. National Research 
Center for Coal and Energy, Morgantown, WV (United States). 
May 1994. 516p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29467. Order Number 
DE94018528. Source: OSTI; NTIS; GPO Dep. 

West Virginia University (WVU) and the US DOE Morgantown 
Energy Technology Center (METC) entered into a Cooperative 
Agreement on August 29, 1992 entitled “Decontamination Systems 
Information and Research Programs.” Stipulated within the Agree- 
ment is the requirement that WVU submit to METC a series of 
Technical Progress Reports on a quarterly basis. This report com- 
prises the first Quarterly Technical Progress Report for Year 2 of 
the Agreement. This report reflects the progress and/or efforts per- 
formed on the sixteen (16) technical projects encompassed by the 
Year 2 Agreement for the period of January 1 through March 31, 





1994. In situ bioremediation of chlorinated organic solvents; Micro- 
bial enrichment for enhancing in-situ biodegradation of hazardous 
organic wastes; Treatment of volatile organic compounds (VOCs) 
using biofilters; Drain-enhanced soil flushing (DESF) for organic 
contaminants removal; Chemical destruction of chlorinated organic 
compounds; Remediation of hazardous sites with steam reforming; 
Soil decontamination with a packed flotation column; Use of granu- 
lar activated carbon columns for the simultaneous removal of 
organics, heavy metals, and radionuclides; Monolayer and multi- 
layer self-assembled polyion films for gas-phase chemical sensors; 
Compact mercuric iodide detector technology development; Evalu- 
ation of IR and mass spectrometric techniques for on-site 
monitoring of volatile organic compounds; A systematic database 
of the state of hazardous waste clean-up technologies; Dust con- 
trol methods for insitu nuclear and hazardous waste handling; 
Winfield Lock and Dam remediation; and Socio-economic assess- 
ment of alternative environmental restoration technologies. 


34306 (DOE/MC/30126-3843) Phase 1 of the North Site 
cleanup: Definition of product streams: Volume 1. Sorini, S.; 
Merriam, N. Western Research Inst., Laramie, WY (United States). 
Mar 1994. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-93MC30126. Order Number 
DE94012275. Source: OSTI; NTIS; GPO Dep. 

Various materials and equipment have accumulated at the 
Western Research Institute (WRI) North Site Facility since its com- 
missioning in 1968. This facility was built by the US Bureau of 
Mines, transferred to the US Energy Research Development Ad- 
ministration (ERDA) in 1976, and transferred once again to the US 
Department of Energy (DOE) shortly thereafter. in 1983, the North 
Site Facility became part of WRI. The materials that have accumu- 
lated over the years at the site have been stored in drums, tanks, 
and open piles. They vary from oil shale, tar sand, and coal feed- 
stocks to products and materials associated with in situ simulation 
and surface process developments associated with these feed- 
stocks. The majority of these materials have been associated with 
DOE North Site activities and work performed at the North Site un- 
der DOE-WRI cooperative agreement contracts. In phase | of the 
North Site Facility cleanup project, these materials were sampled 
and evaluated to determine their chemical characteristics for proper 
disposal or use in accordance with current local, state, and federal 
regulations. Phase | of the North Site Facility cleanup project 
involved dividing the stored materials into product streams and di- 
viding each product stream into composite groups. Composite 
groups contain materials known to be similar in composition, 
source, and process exposure. For each composite group, materi- 
als, which are representative of the composite, were selected for 
sampling, compositing, and analysis. 


34307 (DOE/MT/92006-9) The cost of wetland creation and 
restoration: Final report, [February 12, 1992—April 30, 1994]. 
King, D.; Costanza, R. Maryland Univ., Solomons, MD (United 
States). Chesapeake Biological Lab. 11 Ju! 1994. 69p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92006. Order Number DE94018771. Source: OSTI; NTIS; 
GPO Dep. 

This report examines the economics of wetland creation, restora- 
tion, and enhancement projects, especially as they are used within 
the context of mitigation for unavoidable wetland losses. Complete 
engineering-cost-accounting profiles of over 90 wetland projects 
were developed in collaboration with leading wetland restoration 
and creation practitioners around the country to develop a primary 
source database. Data on the costs of over 1,000 wetland projects 
were gathered from published sources and other available 
databases to develop a secondary source database. Cases in both 
databases were carefully analyzed and a set of baseline cost per 
acre estimates were developed for wetland creation, restoration, 
and enhancement. Observations of costs varied widely, ranging 
from $5 per acre to $1.5 million per acre. Differences in cost were 
related to the target wetland type, and to site-specific and project- 
specific factors that affected the preconstruction, construction, and 
post-construction tasks necessary to carry out each particular 
project. Project-specific and site-specific factors had a much larger 
effect on project costs than wetland type for non-agricultural pro- 
jects. Costs of wetland creation and restoration were also shown to 
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differ by region, but not by as much as expected, and in response 
to the regulatory context. The costs of wetland creation, restora- 
tion, and enhancement were also analyzed in a broader economic 
context through examination of the market for wetland mitigation 
services, and through the development of a framework for estimat- 
ing compensation ratios-the number of acres of created, restored, 
or enhanced wetland required to compensate for an acre of lost 
natural wetland. The combination of per acre creation, restoration, 
and enhancement costs and the compensation ratio determine the 
overaii mitigation costs associated with alternative mitigation strate- 
gies. 


34308 (DOE/NV-381) Task summary for cone penetrating 
testing sounding and soil and groundwater sampling Salmon 
Site, Lamar County, Mississippi. International Technology, Inc., 
Las Vegas, NV (United States). Oct 1994. 369p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
92NV10972. Order Number DE95001290. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Salmon Site (SS), located in Mississippi, was the site of two 
nuclear and two gas explosion testes conducted deep underground 
in the Tatum Salt Dome between 1964 and 1970. As a conse- 
quence radionuclides generated during the testing were released 
into the salt dome. During reentry drilling and other site activities, 
incidental liquid and solid wastes that contained radioactivity were 
generated, resulting in some soil, ground water and equipment 
contamination. US DOE is conducting a series of investigations as 
a part of the Remedial Investigation and Feasibility Study (under 
CERCLA) This report summarizes the cone penetrometer testing 
(CPT) and sampling program conducted in fall 1993, providing a 
description of the activities and a discussion of the results. The 
objectives of the CPT program were to determine subsurface con- 
ditions and stratification; determine the depth to the potentiometric 
surface; obtain soil samples from predetermined depths; obtain 
groundwater samples at predetermined depths. 


34309 (DOE/NV/10872-T124) Identification and characteri- 
zation of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain Site characterization study: 
Progress report, April 1, 1994—June 30, 1994. Stetzenbach, K. 
Nevada Univ., Las Vegas, NV (United States). Harry Reid Center 
for Environmental Studies. [1994]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC08-90NV10872. 
Order Number DE94019223. Source: OSTI; NTIS; GPO Dep. 

The work performed during this quarter consists of the continua- 
tion of the batch studies of the fluorinated benzoic acids and the 
evaluation of LC/MS for analysis of the fluorinated benzoic acids. 


34310 (DOE/NV/10872-T135) Fingerprinting of ground wa- 
ter by ICP-MS: Progress report, April 1, 1994—June 30, 1994. 
Stetzenbach, K. Nevada Univ., Las Vegas, NV (United States). 
[1994]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO8-90NV10872. Order Number 
DE94019234. Source: OSTI; NTIS; GPO Dep. 

Rare earth element (REE) concentrations were measured in 
groundwater from Ash Meadows, Nevada and Death Valley Na- 
tional Monument, Nevada and California. The shale-normalized 
REE profiles for groundwaters from Ash Meadows are similar to 
those of the Furnace Creek region in Death Valley. These similar 
patterns support previous suggestions that the groundwater dis- 
charging in Ash Meadows is related to that emerging at Furnace 
Creek. Speciation modelling Indicates that 77% to greater than 
99% of each REE is complexed with carbonate ions in these wa- 
ters and that carbonate species (i.e., LnCO;*) dominate for the 
light REEs and dicarbonato species (i.e., LnCO3)2~ are more im- 
portant for the HREEs. Calculated activity products for solid REE 
phosphate coprecipitates indicate that these groundwaters are all 
approximately saturated with respect to these phases indicating 
that these phases may limit the dissolved REE concentrations. 


34311 (DTH-ISVA-Series Paper-57) Field and numerical 
investigation of macropore flow and transport processes. Vill- 
holth, K.G. Danmarks Tekniske Hoejskole, Lyngby (Denmark); 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Stroemningsmekanik og Vandbygning. Jan 1994. 234p. Order 
Number DE95700162. Source: OSTI; NTIS. 


ERA Vol. 19, No. 12 377 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


Preferential flow and transport phenomena have been investi- 
gated in a subsurface drained agricultural soil of glacial origin in 
Denmark. Detailed and controlled field-scale tracer experiments 
have been conducted in order to document and analyze the short 
as well as the longer term impact of macropore flow on the trans- 
port on a surface-applied soluble chloride tracer. An extremely 
rapid increase in the concentration of the effluent exiting the tile 
drainage system at 1.2 m depth and a relatively deep initial pene- 
tration of the solute within the soil profile indicated the existence of 
continuous and very efficient flow paths in the unsaturated zone 
and in the upper saturated zone. Dye studies and image analysis 
revealed a dense population of predominantly vertical earthworm 
channels as well as fracture planes in the soil profile. The signifi- 
cance of macropores acting as the prime conveyor of the solute for 
the subsequent fate of the solute was substantiated by the applica- 
tion of a one-dimensional, dynamic, two-domain model for solute 
transport in heterogeneous, variably saturated media. Vegetation 
and soil surface structural properties as well as the solute input 
conditions were determining factors for the degree of initial macro- 
pore participation in the solute infiltration process. Subsequent 
transport was influenced by exchange processes between the 
faster pores and the slower and more voluminous pore space in 
the bulk soil, resulting in prolonged drain leaching. An estimated 
30% of the applied tracer was lost to the drain after a two year pe- 
riod with the remainder presumably being discharged laterally in 
shallow groundwater to downstream areas. A two-domain approach 
was regarded an adequate approximative representation of the 
highly structured medium. Conductivities associated with the two 
pore domains at the soil surface were assessed by a tension infil- 
trometer, and macroporosity determination based on image 
analysis proved productive. (Abstract Truncated). 


34312 (EGG-11265-1005) An aerial radiological survey of 
the Argonne National Laboratory and surrounding area, Ar- 
gonne, Illinois. Hoover, R.A. EG and G Energy Measurements, 
Inc., Las Vegas, NV (United States). Remote Sensing Lab. May 
1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-93NV11265. Order Number 
DE94019132. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted during the period 
May 17 through May 26, 1989, over a 32-square-mile (83-square- 
kilometer) area surrounding the Argonne National Laboratory (ANL) 
facilities located near Argonne, lilinois. The survey was conducted 
at a nominal altitude of 150 feet (46 meters) with line spacings of 
200 feet (61 meters). A contour map of the terrestrial gamma 
exposure rate extrapolated to 1 meter above ground level was pre- 
pared and overlaid on an aerial photograph and a set of United 
States Geological Survey topographic maps of the area. The ter- 
restrial exposure rates varied from 7 to 15 microroentgens per hour 
(uFV/h). The highest observed level over the ANL facility buildings 
was in the contour range of 247 to 512 uR/h. A search of the data 
for man-made sources of radiation indicated the presence of 
cobalt-60 and/or cesium-137 over most of the buildings with ele- 
vated count rates. Manganese-54 was detected over one of the 
sites where cobalt-60 was also seen. A comparison of the contour 
plots from the present survey and the previous surveys was made. 
How- ever, due to changes in instrumentation since the last 
survey, a direct comparison is not possible. Soil samples and pres- 
surized ion chamber measurements were obtained at five locations 
within the survey boundaries to support the aerial data. These data 
were found to agree with the aerial data. 


34313 


(EGG—11265-1069) A multispectral scanner survey 
of the Salmon Site and surrounding area, Lamar County, Mis- 
sissippi. Blohm, J.D.; Brewster, S.B. Jr.; Shines, J.E. EG and G, 
Inc., Las Vegas, NV (United States). Remote Sensing Lab. Jun 
1994. 17p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC08-93NV11265. Order 
DE94019134. Source: OSTI; NTIS; GPO Dep. 

An airborne multispectral scanner survey was conducted over 
the Salmon Site and the surrounding area in Lamar County, Mis- 
sissippi, on May 8, 1992. Twelve-channel daytime multispectral 
data were collected from altitudes of 2,000 feet, 4,000 feet, and 
6,000 feet above ground level. Large-scale color photography was 
acquired simultaneously with the scanner data. Three different 
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composite images have been prepared to demonstrate the digital 
image enhancement techniques that can be applied to the data. 
The data that were acquired offer opportunity for further standard 
and customized analysis based on any specific environmental 
characterization issues associated with this site. 


34314 (ES/ER/TM-56/V2) Guidelines for the creation and 
management of geographic data bases within a GIS environ- 
ment, version 1.0: Volume Il - appendices. Durfee, R.C.; Land, 
M.L.; McCord, R.A.; Olson, RwJ.; Thomas, J.K.; Tinnel, E.P.; 
Voorhees, L.D. Oak Ridge National Lab., TN (United States). Jul 
1994. 96p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94019215. Source: OSTI; NTIS; GPO Dep. 

This report is the documentation for the geographic data bases 
within the GIS environment. The data base is to be used in the En- 
vironmental Restoration projects being conducted throughout the 
United States. 


34315 (INIS-BR-3414) Urbanization effects on natural radi- 
ation in anomalous areas. Affonseca, M.S. de. Instituto Militar de 
Engenharia (IME), Rio de Janeiro, RJ (Brazil). Oct 1993. 151p. (in 
Portuguese). Order Number DE95601629. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The urbanization effects and their possible causes on the envi- 
ronmental gamma radiation levels, in an anomalous area, were 
studied. The field work was accomplished in Guarapari, located in 
the seacoast of the Brazilian state of Espirito Santo, which is rich 
in monazite sands, with thorium and uranium contents. The results 
show clearly that there was a reduction in the levels of external ex- 
position in the streets and squares of Guarapari. It was ascertained 
that the reduction was due to the materials used in the urbaniza- 
tion. (L.C.J.A.). 


34316 (INIS-mf—13969, pp. 449-452) Statistically controlled 
radon measurements in the field. Durrani, S.A. (School of 
Physics and Space Research, Univ. of Birmingham, Birmingham 
B15 2TT (United Kingdom)); Badr, |. Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 4 Aug 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The statistical method of ’unbalanced nested sampling’ has been 
applied to radon measurements in the field in order to determine 
the scale and pattern of spatial variation in radon soil-gas concen- 
trations. Radon concentrations in soil were sampled by the nuclear 
track technique at 108 points over a 225 km? area in the English 
Midlands. It was found that 95% of the total variance occurred over 
a scale of less than 10 m - indicating an absence of spatial corre- 
lation of the measurements, except at the smallest scale. 


34317 (INIS-mf—13969, pp. 455-459) Biological half-life of 
cesium in muscular tissue of cattle efficiency of cesium- 
binding substances. Breitenhuber, L. (Technische Univ., Graz 
(Austria). Inst. fuer Kernphysik); Kindl, P. Austrian Radiation Pro- 
tection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 4 Aug 1994. 486p. (CONF-9304265—: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurgVTyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The biological half life of Cs in the muscular tissue of cattle has 
been determined by measurements of the external radiation. The 
measured retention curves exhibit an exponential decay with a 
half-life of about 30 days. Through the administration of Cs-binding 
agents, as bentonite and ammonium-ferric-hexacyanoferrate no ap- 
preciable expedited excretion of the earlier incorporated Cs could 
be achieved. 


34318 (INIS-mf-13969, pp. 397-413) Radon measurements 
in Umhausen/Oetztal. Ennemoser, O. (Innsbruck Univ. (Austria)); 
Ambach, W.; Brunner, P.; Schneider, P.; Purtscheller, F. Austrian 





Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265—: Austrian-Italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In a village in western Tyrol, Austria (Umhausen, ca. 2600 inhab- 
itants) unusually high indoor radon concentrations were measured. 
The medians were found to be 3750 Baq/m® (basements) and 1160 
Baq/m? (ground floor) in winter, 361 Bq/m® (basements) and 210 
Ba/m* (ground floor) in summer. Maximum radon concentrations 
levels up to 274000 Ba/m® were registered. The unusual high 
radon concentrations are due to the geology of the locality. The 
part of Umhausen with the highest radon concentrations is built on 
the alluvial fan of a giant rock slide (granitic gneiss). Due to the im- 
pact of the rock slide the material was heavily shattered, leading to 
increased emanating power and high migration coefficient for radon 
in soil. The unusually high radon levels in Umhausen coincide with 
a statistically significant increase in lung cancer mortality (Stan- 
dardized Mortality Rate = 3.85, 95 % confidence interval: 2.9 to 
5.1); the control population is the population of the entire Tyrol 
(630.000 inhabitants). 


34319 (INIS-mf-13969, pp. 414-417) Radon monitoring ex- 
periences and important facts that may affect dose estimation. 
Hunyadi, |. (inst. of Nuclear Research of the Hungarian Academy 
of Sciences, P.O.Box 51, H-4001 Debrecen (Hungary)); Hakl, J.; 
Vasarhelyi, A. Austrian Radiation Protection Association, Seibers- 
dorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 23 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Suitable radon measuring methods based on track etch and real 
time alpha detectors have been developed in our Institute of Nu- 
clear Research in the last ten years. They are widely used for 
radon monitoring at different geological sites and dwellings in 
Hungary. Informative examples are selected to demonstrate the in- 
fluence of the environment, as geological and meteorological 
conditions on radon occurrence and the importance of place, time 
and mode of sampling. Most of the presented observations were 
found in Matraderecske, a Hungarian village with a recently discov- 
ered high radon potential. 


34320 (INIS-mf-13969, pp. 418-421) Examples of high in- 
door radon concentrations in kindergartens and play schools 
in Slovenia. Vaupotic, J. ('J. Stefan’ Inst., Jamova 39, P.O. Box 
100, Ljubljana (Slovenia)); Krizman, M.; Pezdic, J.; Stegnar, P.; 
Kobal, |. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 23 Jun 1994. 
486p. (CONF-9304265-—: Austrian-italian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Systematic measurements of indoor radon concentrations in all 
the 730 kindergartens and play schools in Slovenia were carried 
out. The basic method was direct sampling of air into alpha 
scintillation cells, but in cases with increased indoor radon concen- 
trations track-etch detectors and alpha spectroscopy were also 
applied. In 72% of kindergartens and play schools instantaneous 
indoor radon concentrations were below 100 Bq m-°, with a geo- 
metric mean of 58 Bq m-%. In 16 cases it exceeded 800 Bq m-5, 
with the highest value of 5750 Bq m-°. 


34321 (INIS-mf-13969, pp. 422-426) Atmospheric radon 
concentrations in the environment of uranium mill tailings in 
Slovenia. Krizman, M. (‘Jozef Stefan’ Inst., Univ. of Ljubljana, 
Jamova 39, SLO-61111 Ljubljana (Slovenia)); Stegnar, P. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
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Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The levels of radon and its short-lived daughters in air were 
measured in the nearby surroundings of the dry tailings pile at the 
‘Zirovski Vrh’ uranium mine, situated on the slope of a hill. Different 
techniques were used, mainly charcoal adsorbers and continuous 
radon daughter monitors. Maximal radon concentrations were 
found at the (northern) lower part of the tailings pile, at the same 
height where a temperature inversion layer exists. Typical daily av- 
erages were about 50-80 Baq/m°, and can temporarily exceed 250 
Ba/m?. In a valley below, concentrations were essentially lower, 
and upwards of the tailings pile concentrations dropped to levels of 
about 15 Baq/m*. Continuous measurements of radon daughters 
showed that the main impact occurs only for a short period of each 
day, namely in the late afternoon when cold air moves over the 
tailings down to the valley of the Todrascica stream. The radon flux 
from the bare tailings was measured using the charcoal adsorption 
technique and a field experiment with different cover layers was 
prepared. 


34322 (INIS-mf-13969, pp. 427-431) Measurements of 
radon in practice - a comparison of methods. Maringer, F.J. 
(Bundesversuchs- und Forschungsanstalt Arsenal, Vienna (Aus- 
tria)); Kindl, P.; Mossbauer, L.; Stadtmann, H. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 23 Jun 1994. 486p. (CONF-9304265—: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurgVTyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

In the summer of 1992 radon and progeny concentration were 
measured during one week with several active and passive meth- 
ods in an one-family house in Rottenmann/Steiermark, Austria. The 
following procedures were applied: lonization chamber in pulsed 
operation (continuous sampling, alphaspectrometry), air filter and 
alphaspectrometry (discontinuous, one sample every three hours), 
electrets, activated carbon (with gammaspectrometric evaluation) 
and track etch detectors. The chronological trend of the equilibrium 
factor was determined. The indoor measurements were accompa- 
nied by the continuous measuring of the soil gas radon 
concentration in a depth of 1 m near the house with the aid of a 
probe which was connected to an ionization chamber. For addi- 
tional information the radon 222 concentration of the local 
groundwater and the Ra-226, Ra-228 and Pb-210 contents of the 
soil were determined gammaspectrometrically. 


34323 (INIS-mf-13969, pp. 432-435) Soil gas and indoor 
radon mapping in a Hungarian village located at a geologically 
active area. Vasarhelyi, A. (inst. of Nuclear Research of the Hun- 
garian Academy of Sciences, P.O. Box 51, H-4001 Debrecen 
(Hungary)); Hakl, J.; Hunyadi, |. Austrian Radiation Protection As- 
sociation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 23 Jun 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Radon entering the house is the main source of radiation expo- 
sure to the public. There have been performed numerous studies to 
understand this transport process, the main influencing factors as 
geology, geochemistry, building strategy etc. One of the most im- 
portant parameters, which plays role in this transport process is the 
radon concentration of the underlying soil. This source term in the 
case of its great spatial variability may suppress the dependence of 
indoor radon concentrations on all the other parameters. We devel- 
oped a method which allows us to study indoor radon concentration 
dependence on house characteristics through eliminating the fluc- 
tuations on this source term. The method was applied on the 
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region of Matraderecske village, where extremely high indoor radon 
concentrations accompanied by CO, occurrences were measured. 


34324 (INIS-mf-13969, pp. 445-448) Total natural gamma- 
activity (“°K, 2°Ra, 7®Ra and 7*U) in soils of Istria peninsula, 
Croatia. Barisic, D. (Center for Marine Research, Ruder Boskovic 
Inst., Bijenicka 54, P.O. Box 1016, Zagreb (Croatia)); Lulic, S.; Ver- 
tacnik, A.; Prohic, E. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 23 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The concentrations of different natural radionuclides in soils de- 
pend in the first place on their concentrations in the rocks from 
which the soils are derived. This study was undertaken to evaluate 
the effect of pedogenesis on total natural gamma-activity of °K, 
226Ra, 228Ra and °58U in soils of Istria. The soil samples were 
taken at Istria peninsula in quadratic (5 km * 5 km) net from the 
surface to 15 cm depth. After sieving, <0.5 mm fraction was dried 
at 105 deg C and measured on multichannel gamma spectrometer. 
Sum of “°K, 226Ra, 228Ra and °55U specific activities was used for 
the construction of natural gammaz-activity chart in soils of Istria 
peninsula. 


34325 (INIS-mf—13969, pp. 44-47) Radiochemical monitor- 
ing of south-eastern Poland - mechanism of accumulation of 
radionuclides on the Earth surface. Chibowski, S. (Dept. of Ra- 
diochemistry and Colloid Chemistry, Marie Curie-Sklodowska Univ., 
20-031 Lublin (Poland)); Solecki, J.; Suprynowicz, R.; Szezypa, J. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 


tion protection in neighbouring countnes in Central Europe. 


Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The existing contamination of Poland due to the precipitation of 
dust and aerosols containing radioactive nuclides makes it impor- 
tant to recognize the details. These nuclides are deposited from 
the products brought into the atmosphere as the effect of coal 
combustion, nuclear explosions and radiation accidents. The addi- 
tional factors increasing the overall contamination are scientific and 
economic activities related to the applications of the radionuclides 
in industry, agriculture and medicine and the presence of natural 
radionuclides, as well. Recently, as the result of the accident in the 
nuclear power plant in Chernobyl, a big part of Europe and also 
the other continents were contaminated with radioactive fall-out. 
The overall contamination is the sum of the above factors. The 
existing situation makes it necessary to carry out the exact moni- 
toring in order to estimate the present contamination and its impact 
on the natural environment and public health in the area. The anal- 
ysis of data presented on the maps of south-eastern Poland shows 
the impact of the emission of natural radionuclides related to the 
economical and industrial activity on the total contents of radionu- 


clides. Therefore, the level of contamination is increased around 
big cities. 


34326 (INIS-mf-13969, pp. 48-51) Migration of caesium 
originated from Chernoby! fall-out in various soil types in the 
period of 1987-1993. Koblinger-Bokori, E. (National Research Inst. 
for Radiobiology and Radiohygiene, P.O.Box 101, H-1175 Bu- 
dapest (Hungary)); Szerbin, P.; Ugron, A.; Stur, D.; Koblinger, L. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265—: Austrian-italian-Hungarian radiation protection 
symposium, Obergurg//Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The behaviour and migration of long-lived radioisotopes is an im- 
portant piece of information in the prediction of the consequences 
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of radioactive contamination in agricultural areas. The levels of soil 
contamination after the nuclear accident at Chernobyl has been 
high enough to study the vertical distribution of the long-lived iso- 
topes under natural conditions. In the project presented here, the 
distribution of Cs-137 activity concentration has been measured 
and analyzed over the period of 1987-1993. By the help of the ex- 
perimental data collected during these six years a model has been 
developed which can be used for long-term prediction of radioiso- 
tope penetration. The results of soil activity distribution 
measurements carried out in the first seven years after the Cher- 
nobyl accident can well be fitted to a diffusion-convection model. 


34327 (INIS-mf-13969, pp. 52-55) Contamination and mi- 
gration of Chernobyl radiocaesium in upland soils of NE Italy. 
Giovani, C. (Servizio di Fisica Sanitaria, Laboratorio di Radioattivita 
Ambientale USL, Udine (Italy)); Padovani, R.; Fadone, A.; Scruzzi, 
E. Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The behaviour of radiocaesium from Chernoby! fallout undis- 
turbed soils of the mountain areas of Friuli-Venezia Giulia region 
(NE Italy) has been monitored by sampling surveys carried out in 
1987, 1988 and 1990. About 800 soil samples were collected in 55 
sites to estimate radiocaesium inventories the upper 10 cm layer of 
soil. Vertical profiles consisting of 4 to 7 samples were also col- 
lected to detect downward migration of radiocaesium. Surface 
activities are presented and discussed with regard to different 
ecosystems. The main features of the pattem of deposition on 
undisturbed fields and forests are outlined. The behaviour of radio- 
caesium in the environment is interpreted on the basis of results 
from the comparison of the three sets of samples. 


34328 (INIS-mf-13969, pp. 56-59) Problems of the radio- 
caesium distribution in several components of forest 
ecological systems and bog ecological systems as well as in 
deer. Schodiok, H.J. (Freie Messstelle, Sankt Margaretha-Weg 10, 
D-7954 Bad Wurzach (Germany)). Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 6 Jun 1994. 486p. (CONF-9304265—: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

In Germany the south-western part of the state of Baden- 
Wuerttemberg was most heavily affected by the Chernoby! fallout 
of radiocaesium. The contamination of agricultural food was de- 
creasing in a short time to a harmless level; on the other hand, in 
special regions there is high contamination of deer, of some 
species of fungi, of berries and of the browsing of deer up to now. 
Restrictions in shooting should be taken into account in the time 
interval of highest contamination. Increasing the supply with miner- 
als, e. g. by mineral fertilizers, is a possible way to reduce the 
transfer of radiocaesium in natural ecological systems. To develop 
an efficient measuring management for agricultural foodstuff or for 
deer, mushrooms and other food from natural ecological systems 
or forest ecological systems it is necessary to distribute the mea- 
suring stations in the areas of the highest contamination and to 
evaluate the data by computer programs. 


34329 (INIS-mf-13969, pp. 73-76) From monofractal to 
multifractal models of radioactive pollution. Salvadori, G. (Di- 
partimento di Fisica Nucleare e Teorica, V. Bassi 6, |-27100 Pavia 
(Italy)); Ratti, S.P.; Belli, G.; Quinto, E.; Graziani, G.; De Cort, M. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 





Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this work we present two possible approaches to the descrip- 
tion of radioactive pollution (both in air and on soil) exploiting, 
respectively, fractal and multifractal techniques. Our basic assump- 
tion is that the fluctuations intrinsic to this phenomenon are best 
modelled by means of fractals, which may also take into account 
the (geographical) sparseness of pollution in the environment. Our 
aim is to provide a working algorithm which, starting from the 
knowledge of the available data is able to describe the overall distri- 
bution of pollutant and gives estimates of its intensity in unsampled 
locations. In the case of monofractal modelling we are also able to 
simulate the temporal dynamics of the investigated phenomenon. 


34330 (INIS-mf—13969, pp. 32-35) The investigation of con- 
centration of gamma emitters in the samples from the Barents 
Sea region. Janusz, W. (Department of Radiochemistry and Col- 
loid Chemistry, Maria-Curie Sklodowska University, Pl. M. C. 
Sklodowskiej 3, 20-031 Lublin (Poland)); Solecki, J.; Suprynowicz, 
R.; Szezypa, J.; Matishov, D. Austrian Radiation Protection Associ- 
ation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 5 May 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Barents Sea is one of the richest fishery in the world, unfortu- 
nately it is also one of the most contaminated by radionuclides 
ecosystems. Main source of the contamination originate testing of 
nuclear weapon on the Novaya Zemlya. There were performed a 
lot of explosions, first in atmosphere, then mainly underground and 
underwater. The next source of the pollution of the same region 
might be caused by nuclear reactors of submarines and other 
ships and nuclear materials deposited at the bottom of the Barents 
Sea. During the expedition in 1991 and 1992 at Barents Sea sam- 


ples were collected from Dainie Zelentsy region, Novaya Zemlya 
and Franz Joseph Land. The spectra were registered with 4096 
channel Silena spectrometer. Analysis of spectra were performed 
numerically using Sillgamma procedure. 


34331 (INIS-mf-13969, pp. 36-39) Country-wide survey of 
environmental radiation by mobile laboratory in Hungary. 
Urban, J. (KFKI Atomic Energy Research Institute, P.O.Box 49, H- 
1525 Budapest (Hungary)); Andrasi, A.; Nemeth, |.; Zombori, P. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 5 May 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countres in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A mobile monitoring laboratory has been established at the KFKI 
Atomic Research Institute (Central Research Institute for Physics) 
Budapest to be prepared for assessing environmental radioactive 
contamination in the country and for providing rapid information on 
its estimated consequences. The present work as one of the appli- 
cations of our mobile unit was performed in 1992 in the frame of 
an environmental monitoring project supported by the National 
Committee of Technological Development. The main aim of this 
monitoring programme was to carry out a country wide survey to 
determine the ground contamination and dose rate distribution due 


to man made and natural environmental radionuclides all over the 
country. 


34332 (INIS-mf-14309) Study of variations of radon emana- 
tions from soll in Morocco using solid state nuclear track 
detectors. Correlations with atmospheric parameters and seis- 
mic activities. Boukhal, H. Universite Mohammed 5, Rabat 
(Morocco). Faculte des Sciences. 16 Nov 1993. 174p. (In French). 
Order Number DE95601630. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This study investigates the quantity variations of radon emanat- 
ing from soil in accordance with time. It aims to verify the 
possibility of the radon sign use in earthquake prediction. Regular 
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measures of radon concentration in soil have been carried out over 
the two years 1991 and 1992 in five towns of Morocco: Rabat, 
Tetouan, Ifrane and Khouribga, and in geophysic observatory of 
Ibn Rochd (Berchid region). The measuring method is based on 
the solid state nuclear track detectors technique. The obtained re- 
sults have shown an influence of the atmospheric effects on the 
radon emanation. The experiment proved that, on one hand, the 
variations of the aforesaid influence are correlated to variations of 
the pluviometry and the atmospheric temperature and, on the other 
hand, there is no notable effect of atmospheric pressure or atmo- 
spheric humidity. The good correlations between the different 
seismic activities and the variations of radon emanation rate in the 
five measurement stations, have shown the interest of radon use in 
the earthquake prediction field. 81 refs., 100 figs., 17 tabs.(F. M.). 


34333 (INIS-mf-14353) The seismicity of Bulgaria and the 
possibility for radioactive waste storage (preliminary consider- 
ations). Christoskov, L.; Samardjieva, E.; Solakov, D. Byligarska 
Akademiya na Naukite, Sofia (Bulgaria). 1993. 17p. IAEA Regional 
Project for Technical Assistance PEP/9/010. (CONF-9302194—: 
IAEA experts’ meeting on recommendations on management of ra- 
dioactive wastes from WWER, Sofia (Bulgaria), 23-26 Feb 1993). 
Order Number DE95603507. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Data on the number of earthquakes in the Balkan countries for 
the period 1901-1970 with magnitude M>4 and M>7 and epicen- 
tral intensity lp >IX are summarized. An overview of the seismicity 
of Bulgaria is given according to historical data taken from the Cat- 
alogue of Bulgarian Earthquakes (where destructive events since 
the 1 c. B.C. are documented). In more detail an analysis of the 
seismic activity since the beginning of the present century is made. 
In comparison with the data for the Central Balkans, the data con- 
cerning Bulgaria show lower recurrence of the shocks, i.e. longer 
average time intervals between earthquakes of a given M. Maps of 
epicenters of the earthquakes with M>2 and M>4 as well as of 
the magnitude-frequency distribution of the contemporary seismic 
events are given. A map of expected seismic source zones (SSZ) 
for Bulgaria and neighbouring lands and a detailed SSZ map for 
the territory of Bulgaria in magnitude intervals from 7.6 to 5.0, from 
which impacts of VIl degree and greater, according to MSK-64 
scale, could be expected, are also presented. It is concluded that 
the zones with a magnitude higher than 7.1 are exposed to poten- 
tially strong danger of future earthquakes and in regions with bad 
ground conditions SSZ of magnitude 6.1-7.0 could cause destruc- 
tive consequences as well. The most appropriate places for 
preservation of radioactive wastes are the SSZ of magnitude below 
5.0. In the initial steps towards the selection of site of radwaste 
repository, one must proceed from the normative shakeability map, 
taking into account the similar map for a 10000 year period as well 
as the map of expected SSZ. In the principally unsuitable seismic 
conditions in the country, it is advisable such kind of installations to 
be oriented to regions in the most NW part of Bulgaria and Burgas 
province. 9 refs., 11 figs., 3 tabs. (author). 


34334 (JOY/MT-TIED-6) FinnFor: a model for calculating 
the response of the boreal forest ecosystem to climate 
change: Version 1. Kellomaeki, S.; Vaeisaenen, H.; Strandman, 
H. Joensuu Univ. (Finland). Faculty of Forestry. 1993. 120p. Order 
Number DE95700212. Source: OSTI; NTIS. 

The forest ecosystem model developed for assessing the effects 
of climate change on the functioning and structure of boreal conif- 
erous forests assuming that temperature and precipitation are the 
basic dimensions of the niche occupied by any tree species. In this 
context, changes in the annual weather pattern serve only to out- 
line the future growing conditions for regeneration and growth due 
to the nonlinearity of the response of trees to climatic and edaphic 
factors. Therefore, special attention was paid in model develop- 
ment to specifying weather patterns to a level representing the 
time constant of different physiological and ecological processes 
relevant to the survival, growth and death of trees. The current 
model is based on object-oriented design. This has made it possi- 
ble to base the long-term dynamics of the forest ecosystem on the 
physiological processes of trees, thus coupling the dynamics of the 
forest ecosystem with the climatic factor at the level of mecha- 
nisms, such as photosynthesis and respiration, in terms of energy 
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flow through the ecosystem. Furthermore, hydrological and nutrient 
cycles couple the dynamics of the forest ecosystem with climate 
change through soil processes, which represent the thermal and 
hydraulic properties of the soil and the decomposition of litter and 
humus with mineralization of nutrients. The computations cover the 
time span up to centuries applying hourly time step over entire 
years representing the active and dormant seasons in the ontoge- 
netic cycle of forest trees. 


34335 (LA-SUB-94-18) Barriers and post closure monitor- 
ing: Final report. Kovarik, F.S. (Univ. of Houston, TX (United 
States). Institute for Improved Oil Recovery); Killough, J.; Mohanty, 
K.; Rajagopolan, R. Los Alamos National Lab., NM (United States). 
Apr 1993. 206p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94019164. Source: OSTI; NTIS; INIS; GPO Dep. 

A feasibility study (Phase |) was performed investigating the ap- 
plication of chemical gels used for profile control in the petroleum 
industry to zone isolation and the in situ clean up of hazardous 
waste. The transfer and application of petroleum technology to se- 
rious environmental problems facing the US could not only reduce 
remediation costs to a small fraction of that incurred with existing 
barrier containment methods, but these techniques can be adapted 
to isolate blocks or zones in a manner not currently feasible. 
DuPont and Pfizer were the industry collaborators on this project, 
and supplied gel materials as well as technical guidance and sup- 
port. This study investigated “worst case” scenarios. A detailed 
review of chemical gels used for profile control in petroleum appli- 
cations was assembled and included information on how gel 
systems can be used as model compounds in hazardous waste 
containment. Example data are presented to provide insight into 
the physical characteristics of gel systems. IIOR collaborated with 
LANL personnel on the design and implementation of field scale 
barrier experiments, and on the design of laboratory experiments 
that characterize barrier systems. Chemical gel barrier systems 
used at the LANL field test were characterized at their original 
composition. Composite barriers using DuPont LUDOX SM® col- 
loidal silica gel, zeolite and sand and Pfizer FLOPAAM 1330S® 
hydrolyzed polyacrylamide (HPAM) gel, peat, bentonite and sand 
were unconsolidated. A barrier consisting of LUDOX and sand was 
semi-consolidated. This study indicates that X-ray Computed To- 
mography (CT) Scanning and Environmental Scanning Electron 
Microscopy (ESEM) can be used successfully to study the struc- 
ture, stability and transport properties of barrier systems. 


34336 (LA-UR-94-2782) Hydrology and ecology of pinyon- 
juniper woodlands: Conceptual framework and field studies. 
Wilcox, B.P.; Breshears, D.D. Los Alamos National Lab., NM 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9408157—1: Forest Service conference on pinyon-juniper, Flagstaff, 
AZ (United States), 9 Aug 1994). Order Number DE94018469. 
Source: OSTI; NTIS; GPO Dep. 

Pinyon-juniper woodlands represent an important ecosystem in 
the semiarid western United States. Concern over the sustainability 
of, and management approaches for, these woodlands is increas- 
ing. As in other semiarid environments, water dynamics and 
vegetation patterns in pinyon-juniper woodlands are highly interre- 
lated. An understanding of these relationships can aid in evaluating 
various management strategies. In this paper we describe a con- 
ceptual framework designed to increase our understanding of water 
and vegetation in pinyon-juniper woodlands. The framework com- 
prises five different scales, at each of which the landscape is 
divided into “functional units” on the basis of hydrologic characteris- 
tics. The hydrologic behavior of each unit and the connections 
between units are being evaluated using an extensive network of 
hydrological and ecological field studies on the Pajarito Plateau in 
northern New Mexico. Data from these studies, coupled with appli- 
cation of the conceptual model, have led to the development of a 
number of hypotheses concerning the interrelationships of water 
and vegetation in pinyon-juniper woodlands. 


34337 


(LUNBDS-NBEK-94-7005) Progress Report 1993. 
Lund Univ. (Sweden). Dept. of Ecology. 1994. 63p. Order Number 
DE95700313. Source: OSTI; NTIS. 
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The main research ares of the department are: Animal ecology, 
Chemical ecology-Ecotoxicology, Limnology, Microbial ecology, 
Plant ecology, and Theoretical ecology. For each area, a short de- 
scription of research programs is given together with listings of 
research projects, examinations and paper published during the 
year. 


34338 (NUREG/CR-6120) Controlled field study for valida- 
tion of vadose zone transport models. Wierenga, P.J. (Arizona 
Univ., Tucson, AZ (United States)); Warrick, A.W.; Yeh, T.C.; Hills, 
R.G. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Arizona Univ., Tucson, AZ 
(United States); New Mexico State Univ., Las Cruces, NM (United 
States). Dept. of Mechanical Engineering. Aug 1994. 19p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

Prediction of radionuclide migration through soil and groundwater 
requires models which have been tested under a variety of condi- 
tions. Unfortunately, many of the existing models have not been 
tested in the field, partly because such testing requires accurate 
and representative data. This report provides the design of a large 
scale field experiment representative, in terms of,surface area and 
depth of vadose zone, of an actual disposal area. Experiments are 
proposed which will yield documented data, of sufficient scale, to 
allow testing of a variety of models including effective media 
stochastic models and deterministic models. Details of the method- 
ology and procedures to be used in the experiment are presented. 


34339 (ORNL/TM—12747) Assessment of the influences of 
groundwater colloids on the migration of technetium-99 at the 
Paducah Gaseous Diffusion Plant Site in Paducah, Kentucky. 
Gu, B. (Oak Ridge National Lab., TN (United States)); McDonald, 
J.A.; McCarthy, J.F.; Clausen, J.L. Oak Ridge National Lab., TN 
(United States). Jul 1994. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95001001. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4273. 

This short report summarizes the influences of groundwater col- 
loids on the migration/transport of ®°Tc at the Paducah Gaseous 
Diffusion Plant (PGDP) site in Paducah, Kentucky. Limited data 
suggest that inorganic colloidal materials (e.g., aluminosilicate clay 
minerals) may not play a significant role in the retention and trans- 
port of Tce. Studies by size fractionation reveal that both Te and 
natural organic matter (NOM) are largely present in the <3K 
fraction. The role of NOM on Te retention and transport is not con- 
clusive on the basis of this study. However, a literature review 
suggests that Tc is very likely associated with the groundwater or- 
ganics. The presence of the organic matter could have increased 
the solubility and cotransport of Te at the PGDP site. Further stud- 
ies, applying such techniques as gel chromatography, size 
exclusion, and spectroscopy, may be useful to determine the asso- 
ciation of organic matter with Tc. If Te is associated with 
groundwater organics, appropriate protocols for removal of organic 
matter associated with Tc may be developed. Time and resources 
were limited so this study is not comprehensive with respect to the 
role of mobile organic and inorganic colloidal materials on Te 
transport in subsurface soils. The redox conditions (DO) of ground- 
waters reported may not represent the true groundwater conditions, 
which could have influenced the association and dissociation of Tc 
with groundwater colloidal materials. Because Te concentrations in 
the groundwater (on the order of nCi/L) at the PGDP site is much 
lower than the solubility of reduced Te (IV) (on the order of ~10-8 
moVL or parts per billion), regardless of the redox conditions, Tc 
will stay in solution phase as TC(IV) or Te(VIl). The mechanisms of 
adsorptior/association vs precipitation must be understood under 
reduced and low Tc conditions so that strategic plans for remedia- 
tion of Tc contaminated soils and groundwaters can be developed. 


34340 (PNL—10077) Hanford Cultural Resources Labora- 
tory annual report for fiscal year 1993. Last, G.V.; Wright, M.K.; 
Crist, M.E.; Cadoret, N.A.; Dawson, M.V.; Simmons, K.A.; Harvey, 
D.W.; Longenecker, J.G. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1994. 140p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE95000682. Source: OSTI; NTIS; INIS; GPO Dep. 





The Hanford Cultural Resources Laboratory (HCRL) was estab- 
lished by the US Department of Energy, Richland Operations Office 
(DOE-RL) in 1987 as part of Pacific Northwest Laboratory (PNL). 
The HCRL provides support for managing the archaeological, his- 
torical, and cultural resources of the Hanford Site, Washington, 
consistent with the National Historic Preservation Act of 1966 
(NHPA), the Archaeological Resources Protection Agency of 1979, 
the Native American Grave Protection and Repatriation Act of 
1990, and the American Indian Religious Freedom Act of 1978. 
The HCRL responsibilities have been set forth in the Hanford Cul- 
tural Resources Management Plan as a prioritized list of tasks to 
be undertaken to keep the DOE-RL in compliance with federal 
statutes, regulations, and guidelines. For FY 1993, these tasks 
were to: conduct cultural resource reviews pursuant to Section 106 
of the NHPA; monitor the condition of known historic properties; 
identify, recover, and inventory artifacts collected from the Hanford 
Site; educate the public about cultural resources values and the 
laws written to protect them; conduct surveys of the Hanford Site in 
accordance with Section 110 of the NHPA. Research also was 
conducted as a spin-off of these tasks and is reported here. 


34341 (PNL-SA-23806) Simulation of two- and three- 
dimensional dense solute plume behavior with the the 
METROPOL-3 code. Oostrom, M. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Roberson, K.R.; Leijnse, A. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940742-8: Computational methods in 
water resources, Heidelberg (Germany), 19-22 Jul 1994). Order 
Number DE94017461. Source: OSTI; NTIS; INIS; GPO Dep. 
Contaminant plumes emanating from waste disposal facilities are 
often denser than the ambient groundwater. These so-called dense 
plumes sink deeper into phreatic aquifers and may, under certain 
conditions, become unstable. The behavior of variable density, 
aqueous-phase contaminant plumes in saturated, homogeneous 2- 
D and 3-D intermediate-scale aquifer models was investigated with 
the finite element code METROPOL-3. The numerical results 
compare, in a quantitative sense, to previously reported laboratory- 
scale transport experiments. The simulations show that dense 
plumes are more likely to penetrate deeper into aquifers and even- 
tually become unstable with increasing density differences between 
the leachate solution and the ambient groundwater, and other im- 
portant parameters as the saturated hydraulic conductivity of the 
porous medium, leakage-rate of the contaminant solution, and 
source width. The significance of unstable behavior decreases with 
increasing dispersivity values. It was observed that 3-D flow pat- 
terns have a stable effect on sense contaminant plume behavior. 


34342 (PNL-SA-24285) The Department of Energy’s Reme- 
dial Action Assessment System (RAAS): Decision support 
tools for performing streamlined feasibility studies. White, M.K. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94019189. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy (DOE) faces the major 
task of cleaning up hundreds of waste sites across the nation, 
which will require completion of a large number of remedial investi- 
gatior/feasibility studies (RI/FSs). The intent of each RI/FS is to 
characterize the waste problems and environmental conditions at 
the operable unit level, segment the remediation problem into man- 
ageable medium-specific and contaminant-specific pieces, define 
corresponding remediation objectives, and identify remedial re- 
sponse actions to satisfy those objectives. The RI/FS team can 
then identify combinations of remediation technologies that will 
meet the remediation objectives. Finally, the team must evalu- 
ate these remedial alternatives in terms of effectiveness, 
implementability, cost, and acceptability. The Remedial Action As- 
sessment System (RAAS) is being developed by Pacific Northwest 
Laboratory (PNL) to support DOE in this effort. 


34343 


(PNL-SA-24298) Six-phase soil heating accelerates 
VOC extraction from clay soil. Gauglitz, P.A. (Pacific Northwest 
Lab., Richland, WA (United States)); Roberts, J.S.; Bergsman, 
T.M.; Caley, S.M.; Heath, W.O.; Miller, M.C.; Moss, R.W.; Schalla, 
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R.; Jarosch, T.R.; Eddy-Dilek, C.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Aug 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
(CONF-940815-S9: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94019186. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Six-Phase Soil Heating (SPSH) was demonstrated as a viable 
technology for heating low permeability soils containing volatile or- 
ganic contaminants. Testing was performed as part of the Volatile 
Organic Compounds in Non-Arid Soils Integrated Demonstration 
(VOC Non-Arid ID) at the Savannah River Site. The soil at the inte- 
grated demonstration site is contaminated with perchloroethylene 
(PCE) and trichloroethylene (TCE); the highest soil contamination 
occurs in clay-rich zones that are ineffectively treated by conven- 
tional soil vapor extraction due to the very low permeability of the 
clay. The SPSH demonstration sought to heat the clay zone and 
enhance the performance of conventional soil vapor extraction. 
Thermocouples at thirty locations quantified the areal and vertical 
heating within the treated zone. Soil samples were collected before 
and after heating to quantify the efficacy of heat-enhanced vapor 
extraction of PCE and TCE from the clay soil. Samples were taken 
(essentially every foot) from six wells prior to heating and adjacent 
to these wells after heating. Results show that contaminant removal 
from the clay zone was 99.7% (median) within the electrode array. 
Outside the array where the soil was heated, but to only 50°C, the 
removal efficiency was 93%, showing that heating accelerated the 
removal of VOCs from the clay soil. The accelerated remediation 
resulted from effective heating of the contaminated clay zone by 
SPSH. The temperature of the clay zone increased to 100°C after 
8 days of heating and was maintained near 100°C for 17 days. 
Electrical heating removed 19,000 gal of water from the soil as 
steam, with peak removal rate of 1,500 gpd of condensed steam. 


34344 (SAND-—93-7093) Biological investigations of the 
Sandia National Laboratories Sol se Mete Aerial Cable Facility. 
Sullivan, R.M. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1994. 126p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95000324. Source: OSTI; NTIS; GPO Dep. 

This report provides results of a comprehensive biological field 
survey performed on the Sandia National Laboratories Aerial Cable 
Facility, at the east end of Kirtland Air Force Base (KAFB), 
Bernalillo County, New Mexico. This survey was conducted late 
September through October, 1991. ACF occupies a 440-acre tract 
of land withdrawn by the US Forest Service (USFS) for use by 
KAFB, and in turn placed under operational control of SNL by the 
Department of Energy (DOE). All land used by SNL for ACF is part 
of a 15,851-acre tract of land withdrawn by the US Forest Service. 
In addition, a number of different organizations use the 15,851-acre 
area. The project area used by SNL encompasses portions of ap- 
proximately six sections (3,840 acres) of US Forest Service land 
located within the foothills of the west side of the Manzano Moun- 
tains (East Mesa). The biological study area is used by the KAFB, 
the US Department of Interior, and SNL. This area includes: (1) 
Sol se Mete Springs and Canyon, (2) East Anchor Access Road, 
(3) East Anchor Site, (4) Rocket Sled Track, (5) North Arena, (6) 
East Instrumentation Site and Access Road, (7) West Anchor Ac- 
cess Road, (8) West Anchor Site, (9) South Arena, (10) Winch 
Sites, (11) West Instrumentation Sites, (12) Explosive Assembly 
Building, (13) Control Building, (14) Lurance Canyon Road and 
vicinity. Although portions of approximately 960 acres of withdrawn 
US Forest Service land have been altered, only 700 acres have 
been disturbed by activities associated with ACF; approximately 
2,880 acres consist of natural habitat. Absence of grazing by live- 
stock and possibly native ungulates, and relative lack of human 
disturbance have allowed this area to remain in a more natural 
vegetative state relative to the condition of private range lands 
throughout New Mexico. This report evaluates threatened and en- 
dangered species found on ACF, as well as a comprehensive 
assessment of biological habitats. 


34345 (SAND-94-0996C) Geological investigations and hy- 
drogeologic model development in support of DoD and DOE 
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environmental! programs on Kirtland Air Force Base, New Mex- 
ico, U.S.A. Gibson, J.D. (Sandia National Labs., Albuquerque, NM 
(United States)); Pratt, G.; Davidson, H.; DeWitt, C.; Hitchcock, C.; 
Kelson, K.; Noller, J.; Sawyer, T.; Thomas, E. Sandia National 
Labs., Albuquerque, NM (United States). 2 Sep 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940983—1: 2. international symposium 
and exhibition on environmental contamination in Central and East- 
ern Europe, Budapest (Hungary), 20-23 Sep 1994). Order Number 
DE94019181. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents results of preliminary geologic site charac- 
terization and hydrogeologic conceptual model development for the 
250-km? Kirtland Air Force Base (KAFB) and associated lands in 
central New Mexico. The research, development, and other 
operational activities of the Department of Defense (DoD) and De- 
partment of Energy (DOE) on KAFB over the last 50 years have 
resulted in diverse hazardous, radioactive, and mixed-waste envi- 
ronmental concerns. Because multiple federal, state, and local 
agencies are responsible for administrating the involved lands and 
because of the nature of many U.S. environmental regulations, in- 
dividual contaminated and potentially contaminated DoD and DOE 
environmental restoration (ER) sites on KAFB are commonly han- 
died as distinct entities with little consideration for the cumulative 
environmental and health risk from all sites. A site-wide characteri- 
zation program has been undertaken at Sandia National 
Laboratories/New Mexico (SNL/NM), under the auspices of the 
DOE, to construct a conceptual hydrogeologic model for the base. 
This conceptual model serves as the basis for placing each ER 
site into a broader context for evaluating background (i.e., non- 
contaminated) conditions and for modeling of possible contaminant 
pathways and travel-times. Regional and local hydrogeologic inves- 
tigations from KAFB can be used as models for characterizing and 
evaluating other sites around the world where combined civilian 
and military environmental programs must work together to resolve 
environmental problems that may present health risks to workers 
and the general public. 


34346 (SCPRI-RM-3-1994) Monthly results of measure- 
ments; March 1994. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1994. 60p. (in 
French). Order Number DE95600191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


34347 (SCPRI-RM-9-1993) Monthly results of measure- 
ments; September 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 56p. (In 
French). Order Number DE95600192. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


34348 (TRITA-OOK-1038) Some processes affecting the 
mobility of thorium in natural ground waters. Oesthols, E. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Inorganic 
Chemistry. Apr 1994. 69p. Order Number DE95601632. Source: 
OSTI; NTIS; INIS. 

Thorium is a useful model element for tetravalent actinides such 
as U(IV), Pu(lV) and Np(IV) which are important constituents of 
spent nuclear fuel. Thorium is also an important tracer element for 
particle pathways in natural environments. In order to correctly 
model the transport of Th in the environment, it is important to 
have quantitative models for processes that effect its mobility. 
Some of these processes have been experimentally investigated in 
laboratory studies, and interpreted with quantitative models where 
possible. The carbonate complexation in aqueous solution of Th 
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has been investigated through solubility studies of ThO. in carbon- 
ate media. It is shown, that thorium carbonate complexes are likely 
to be predominant in many natural waters. They also increase sol- 
ubility of the oxide significantly, and hence the mobility of Th. 
Carbonate also increases the dissolution rate of thorium oxide. 
This effect will only be important in environments with a pH and to- 
tal carbonate alkalinity higher than those of most natural aquatic 
environments. Solubility studies of thorium oxide in phosphate me- 
dia show that phosphate does not significantly increase the mobility 
of Th in aqueous media. The presence of phosphate may cause 
the precipitation of sparingly soluble thorium phosphates which will 
decrease the mobility of Th. The pentahydroxo complex for Th is 
shown to be significant up to pH 13. Potentiometric studies of Th 
sorption on amorphous colloidal silica indicate, that pure alumi- 
nosilicates will probably not be efficient scavengers of tetravalent 
actinides above pH values of approximately 6. In neutral to alkaline 
solutions, iron (hydr)oxides are likely to be the predominant sor- 
bents. Th binds to the silica surface through corner-sharing bonds, 
where Th and Si share one, but not more oxygen atoms. 72 refs. 


34349 (VF-BIO—94-5) Cadmium in Salix. A study to show 
the capacity of Salix to remove cadmium from farmland. Oest- 
man, G. (Umeaa Univ. (Sweden)). Vattenfall Utveckling AB, 
Vaellingby (Sweden). 16 Jun 1994. 33p. (in Swedish). Project 
Bioenergy-UB93-843. Order Number DE95707417. Source: OSTI; 
NTIS; INIS. 

The aim of this report has been to show the ability of Salix to 
take up cadmium and how the uptake varies between different 
types of soil. The information that the results are based on has 
been obtained from analyses of soil and Salix. The samples were 
taken at five sites in the district around Lake Maelaren. Two or 
three stands were taken at each place. The factors studied were 
the pH, the organic matter content, and the concentration of cad- 
mium in the soil. Salix has a good ability, relative to other crops, to 
remove cadmium from arable land. The cadmium uptake is 35 
times higher with Salix than with straw or energy grass. Salix up- 
take of cadmium varies between 3 and 14% of the cadmium 
content in the soil that is accessible to plants. The present annual 
increase of cadmium in arable land is 1 g/ha, whereas the removal 
in a Salix plantation is 21 g Cd/ha, yr at an annual growth of 10 
tonnes DM. If the Cd uptake is the same each year, then a total of 
420 g Cd/ha is removed when Salix is grown over a 20-year 
period. This is a very large part of the topsoil’s total cadmium con- 
tent, which is 550 g/ha on average in Sweden. The investigation 
reveals no clear relationship between the Cd concentration in Salix 
and the concentration of Cd in the soil, the organic matter content 
or the pH. 22 refs, 4 figs, 2 tabs 


34350 (VF-UB-93-26) Heavy metals in mosses and aquatic 
plants in northern Estonia. Palm, H.; Wikberger, C. Vattenfall 
Utveckling AB, Vaellingby (Sweden). Nov 1993. 54p. (In Swedish). 
Order Number DE95707411. Source: OSTI; NTIS. 

During the summer of 1993 a study was carried out on the air- 
borne and waterborne heavy metal pollution in northern Estonia. 
This was done by measuring the metal concentration in certain 
mosses and river plants. The mosses were collected from twenty 
sampling sites. The species that were used were Hylocomium 
splendens, Pleurozium schreberi, Thuidium  philibertii and 
Brachythecium sp. The aquatic plants were collected from fifteen 
sites and were represented by Carex sp., Filipendula ulmaria and 
Fontinalis antipyretica. The heavy metals cadmium, copper, lead 
and zinc were analyzed. The results show a lower concentration of 
heavy metals than expected. Many metals become immobilized in 
the sediments due to the calcareous ground of northern Estonia. 
This makes them less available for the plants. There seems to be 
a concentration of zinc to areas with industries and oil-shale burnt 
power plants. The concentration of cadmium in the river plants is 
lower than expected. The phosphate fertilizers that are spread over 
the cultivated fields were expected to contribute to higher levels of 
atmospheric cadmium can originate from waste incineration, from 
the use of fossil fuels, from mining and from some industries. Spon- 
taneous ignition of ash-deposits is probably a contribution to the air 
pollution. The long-range transportation of airborne heavy metals 
must also be considered. The levels of lead and copper are gener- 
ally low. The former is certainly related to the low frequency of cars. 





We did not find a clear gradient of increasing heavy metal loading 
from the western to the eastern parts of Estonia. 23 refs, 25 figs 


34351 (WHC-SD-EN-AP-168) In Situ Permeable Flow Sen- 
sor installation at 100-H description of work. Vaught, DJ. 
Westinghouse Hanford Co., Richland, WA (United States). 18 Apr 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE94013013. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This description of work details field activities associated with 
drilling four boreholes in the 100-HR-3 Operable Unit for placement 
of four In Situ Permeable Flow Sensors near the 183-H Basin. A 
sonic drill rig funded under a Cooperative Research and Develop- 
ment Agreement (CRADA) will be employed to drill the boreholes. 
This project includes installation of automatic data logging and 
telemetry equipment. Each Sensor will be supplied with a data log- 
ger at the surface which will be wired to a cellular phone on site or 
to an existing telemetry station to transmit data to a computer in 
2440 Stevens Center. Power to operate the Sensors and data log- 
gers will be supplied by a small gasoline or diesel generator. 
Processed data will be used to develop a_ three-dimensional 
flownet of the unconfined aquifer near and within the Columbia 
River influenced mixing zone. 


34352 (WHC-SD-SNF-TI-004) Statistical evaluation of the 
data obtained from the K East Basin Sandfilter Backwash Pit 
samples. Welsh, T.L. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 139p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95000994. Source: OSTI; NTIS; INIS; GPO Dep. 

Samples were obtained from different locations from the K Each 
Sandfilter Backwash Pit to characterize the sludge material. These 
samples were analyzed chemically for elements, radionuclides, and 
residual compounds. The analytical results were statistically ana- 
lyzed to determine the mean analyte content and the associated 
variability for each mean value. 


34353 (WHC-SD-W364-PMP-001) Project Management Plan 
(PMP), W-364, 209E septic system upgrade, 200 East Area. 
Lott, D.T. Westinghouse Hanford Co., Richland, WA (United 
States). 20 Sep 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95001308. Source: OSTI; NTIS; INIS; GPO Dep. 

The document is the Project Management Plan (PMP) of the de- 
sign and installation of the 209E Septic System Upgrade. 


34354 (WHC-SD-WM-DQO-007) Data requirements for the 
Ferrocyanide Safety Issue developed through the data quality 
objectives process. Meacham, J.E. (Westinghouse Hanford Com- 
pany, Richland, WA (United States)); Cash, R.J.; Dukelow, G.T.; 
Babad, H.; Buck, J.W.; Anderson, C.M.; Pulsipher, B.A.; Toth, J.J.; 
Turner, P.J. Westinghouse Hanford Co., Richland, WA (United 
States). Aug 1994. 83p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95001230. Source: OSTI; NTIS; INIS; GPO Dep. 

This document records the data quality objectives (DQO) pro- 
cess applied to the Ferrocyanide Safety Issue at the Hanford Site. 
Specifically, the major recommendations and findings from this Fer- 
rocyanide DQO process are presented. e decision logic 
diagrams and decision error tolerances also are provided. The doc- 
ument includes the DQO sample-size formulas for determining 
specific tank sampling requirements, and many of the justifications 
for decision thresholds and decision error tolerances are briefly 
described. More detailed descriptions are presented in other Ferro- 
cyanide Safety Program companion documents referenced in this 
report. This is a living document, and the assumptions contained 
within will be refined as more data from sampling and characteriza- 
tion become available. 


34355 (WSRC-RP-93-67-4-Summ.) M-area hazardous waste 
management facility groundwater monitoring report-fourth 
quarter 1993 and 1993 summary. Evans, C.S.; Washburn, F.; 
Jordan, J.; Van Pelt, R. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE94019064. Source: OSTI; NTIS; GPO Dep. 
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This report summarizes the ground water monitoring and correc- 
tive action program at the M-area Hazardous Waste Management 
Facility at the Savannah River Site during the fourth quarter 1993 
and during the year 1993. 


34356 (WSRC-TR-94-0432) Proposed radioactive liquid ef- 
fluent monitoring requirements at the Savannah River Site. 
Jannik, G.T.; Carlton, W.H.; Blunt, B.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9410138-1: Topical meeting on environmental 
radiation: how clean is clean?, Springfield, IL (United States), 11- 
14 Oct 1994). Order Number DE95000528. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Clear regulatory guidance exists for structuring a radiological air 
monitoring program, however, there is no parallel guidance for 
radiological liquid monitoring. For Department of Energy (DOE) fa- 
cilities, there are no existing applicable federal regulations, DOE 
orders, or DOE guidance documents that specify at what levels 
continuous monitoring, continuous sampling, or periodic confirma- 
tory measurements of radioactive liquid effluents must be made. In 
order to bridge this gap and to technically justify and document liq- 
uid effluent monitoring decisions at DOE’s Savannah River Site, 
Westinghouse Savannah River Company has proposed that a 
graded, dose-based approach be established, in conjunction with 
limits on facility radionuclide inventories, to determine the monitor- 
ing and sampling criteria to be applied at each potential liquid 
radioactive effluent point. The graded approach would be similar 
to—and a conservative extension of—the existing, agreed-upon SRS/ 
EPA-IV airborne effluent monitoring approach documented in 
WSRC’s NESHAP Quality Assurance Project Plan. The limits on fa- 
cility radionuclide inventories are based on—and are a conservative 
extension of-the 10 CFR 834, 10 CFR 20, and SCR 61-63 annual 
limits on discharges to sanitary sewers. Used in conjunction with 
each other, the recommended source category criteria levels and 
facility radionuclide inventories would allow for the best utilization 
of resources and provide consistent, technically justifiable determi- 
nations of radioactive liquid effluent monitoring requirements. 


34357 (YJT-94-02) Feasibility study and technical pro- 
posal for long-term observations of bedrock stability with gps. 
Ruizhi Chen (Finnish Geodetic Institute, Helsinki (Finland)); 
Kakkuri, J. Nuclear Waste Commission of Finnish Power Compa- 
nies, Helsinki (Finland). Jan 1994. 41p. Order Number 
DE95600199. Source: OSTI; NTIS; INIS. 

In order to study the regional crustal deformation pattern in the 
territory of Finland, the Finnish Geodetic Institute is establishing 
the Finnish Permanent GPS Network, which is part of the 
Fennoscandian Permanent GPS Network. The Finnish GPS Net- 
work consists of a 12 stations located in different geological 
structures. The operation procedure of the network is described in 
the report. Feasibility study for monitoring the bedrock stability at 
local scale was performed. The study was carried out on the basis 
of an experiment on a baseline of 1041 metres. Twelve artificial 
movements ranging from 1 mm to 22 mm were generated with a 
precision-manufactured screw drive (with an accuracy of better 
than +-0.05 mm). The artificial movements were then detected with 
the GPS measurements. A preliminary analysis of the GPS data 
shows that the maximum difference between the GPS detected 
movements and the artificial movements is 0.9 mm with a standard 
deviation of +-0.46 mm. The observation time for reaching such ac- 
curacy is about 55 minutes. Three GPS networks were preliminarily 
designed for the radioactive waste disposal investigation sites of 
Olkiluoto, Kivetty and Romuvaara. Detailed research plan for 
achieving the best possible result from GPS measurements was 
proposed. (58 refs., 25 figs., 1 tab.). 
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Refer also to citation(s) 32246, 32247, 32248, 32249, 32334, 
32448, 32708, 32710, 32713, 32716, 32725, 32751, 32810, 33340, 
33727, 33795, 33821, 33822, 33823, 33824, 33825, 34222, 34225, 
34229, 34240, 34256, 34336, 34337, 34346, 34347, 34350, 34475 
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34358 (CEA-CONF—11823) Analysis of colloids from Oklo/ 
Okelobondo and Bangombe waters. Moulin, V.; Vilarem, J.P. 
CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. Stockage Dechets. 1993. 7p. (CONF-9310364—: 
Oklo meeting, Brussels (Belgium), 11-12 Oct 1993). Order Number 
DE95601656. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the hydrogeological and hydrogeochemical 
studies carried out on the Oklo/Okelobondo and Bangombe sites, 
the nature and physico-chemical characteristics of the colloids 
present in the waters sampled in these sites have been investi- 
gated. Different techniques have been used for this purpose, 
namely scanning electron microscopy, X-ray microanalysis and 
photon correlation spectroscopy. Informations on their size, compo- 
sition and content have thus been obtained. Discussion on the 
possible origin and formation mechanisms of these colloids is per- 
formed. (author). 7 refs., 2 figs., 2 tabs. 


34359 (CONF-9404203-1) Hydrologic response of northern 
wetlands to silvicultural water management systems. Trettin, 
C.C. Oak Ridge National Lab., TN (United States). [1994]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Water management in forest 
wetlands workshop; Atlanta, GA (United States); 26-28 Apr 1994. 
Order Number DE94018145. Source: OSTI; NTIS; GPO Dep. 

Two types of water management systems are used to ameliorate 
saturated soil conditions which limit silvicultural operations and site 
productivity in northern wetlands. The pattern ditch system is an in- 
tensive drainage network designed to regulate water table depth in 
peat soils. The prescription drainage system is a low-intensity 
drainage system that is used to develop apparent drainage pat- 
terns in mineral and histic-mineral soils. These water management 
systems may either increase or decrease peak flow, base flow, 
and the duration of peak flow events, depending on drainage sys- 
tem design, climate, season, site characteristics, and land use. The 
most common hydrologic response to drainage is an increase in 
peak flow and base flow, and an increase in annual runoff. The ef- 
fect of wetland drainage on watershed hydrology depends on the 
proportion of the watershed drained. Drainage may also affect wa- 
ter quality, nutrient cycling, vegetation composition and structure. 


34360 (DKRZ-TR—2(rev.ed.1)) The Hamburg large scale 
geostrophic ocean general circulation model. Cycle 1. Maier- 
Reimer, E. (Max-Planck-institut fuer Meteorologie, Hamburg 
(Germany)); Mikolajewicz, U. Deutsches Klimarechenzentrum 
(DKRZ), Hamburg (Germany). Feb 1992. 38p. Order Number 
DE95703085. Source: OSTI; NTIS (US Sales Only); INIS. 

The rationale for the Large Scale Geostrophic ocean circulation 
model (LSG-OGCM) is based on the observations that for a large 
scale ocean circulation model designed for climate studies, the rel- 
evant characteristic spatial scales are large compared with the 
internal Rossby radius throughout most of the ocean, while the 
characteristic time scales are large compared with the periods of 
gravity modes and barotropic Rossby wave modes. In the present 
version of the model, the fast modes have been filtered out by a 
conventional technique of integrating the full primitive equations, in- 
cluding all terms except the nonlinear advection of momentum, by 
an implicit time integration method. The free surface is also treated 
prognostically, without invoking a rigid lid approximation. The nu- 
merical scheme is unconditionally stable and has the additional 
advantage that it can be applied uniformly to the entire globe, in- 
cluding the equatorial and coastal current regions. (orig.) 


34361 (DKRZ-TR-3(rev.ed.)) The Hamburg sea-ice model. 
Stoessel, A. (Max-Planck-institut fuer Meteorologie, Hamburg (Ger- 
many)); Owens, W.B. Deutsches Klimarechenzentrum (DKRZ), 
Hamburg (Germany). Oct 1992. 66p. Order Number DE95703086. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The general purpose of the model is to simulate sea ice dynami- 
cally as well as thermodynamically. Pure sea-ice models are 
generally highly dependent on the specified atmospheric and 
oceanic forcing, especially on the winds and the vertical oceanic 
heat flux. In order to reduce these dependencies, the sea-ice [SI] 
model was extended to optionally include a prognostic oceanic 
mixed layer [OML], a diagnostic atmospheric surface layer [ASL] 
and/or a diagnostic atmospheric boundary layer [ABL], thus shifting 
the forcing levels further away from the surface (i.e. from the sea 
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ice) and simultaneously providing a modification of the forcing con- 
sidering boundary-layer adjustments to the instantaneous sea-ice 
conditions given by the SI model. A further major extension of the 
model is the (optional) employment of a prognostic snow layer. The 
special application characterising the present code was sea-ice 
simulation in the Southern Ocean, employing a spherical, circum- 
polar grid with a resolution of 2.5 in latitude and 5 in longitude, 
extending from 50 S to 80 S and using a daily time step. (orig.) 


34362 (DOE/IG—0357) Audit of Bonneville Power Adminis- 
tration’s Management of its Fish Recovery Projects. USDOE 
Office of Inspector General, Washington, DC (United States). 14 
Sep 1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

Bonneville funds and implements the Pacific Northwest's efforts 
to protect and rebuild fish and wildlife populations in the Columbia 
River and its tributaries. The objective of the audit was to deter- 
mine if Bonneville was effectively and efficiently managing its fish 
recovery projects. 


34363 (HW-58312) Columbia River flow-time calculations. 
Soldat, J.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 21 Nov 1958. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94016996. Source: OSTI; NTIS; 
GPO Dep. 

Re-appraisal of the available data on flow times of the Columbia 
River between the reactor areas and Pasco was undertaken to 
permit extrapolation of the flow-time curves to lower river flow 
rates. Comparisons were made between data collected by the US 
Corps of Engineers and Regional Monitoring and with the equation 
for calculation of flow times developed by H.T. Norton. Extrapola- 
tion of the Regional Monitoring float study data to a flow of 3 x 
10° gallons per second was accomplished by comparison with the 
slope of the curve obtained from the US Corps of Engineers data; 
the latter covered flow times from 100-F Area to Pasco over a 
range of 3.4 x 10° gps to 3.7 x 10® gps. The revised flow-time 
curves are illustrated in Figures 1 through 6. 


34364 (INIS-BR-3445) The use of radium isotopic ratio in 
groundwater as a tool for pollution source identification. 
Agudo, E.G.; Goncalves, S.; Francisco, J.T.; Shinomiya, C.N. 
Companhia de Tecnologia de Saneamento Ambiental, Sao Paulo, 
SP (Brazil). 1992. 21p. (CONF-9210455—: 4. International confer- 
ence on low-level measurements of actinides and long-lived 
radionuclides in biological and environmental samples, Rio de 
Janeiro (Brazil), 15-20 Oct 1992). Order Number DE95603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radium isotopes in groundwater, with concentration above natu- 
ral values have been measured near a radioactive material storage 
facility, with underground sealed concrete reservoirs, containing 
pasty residues from monazite sand industrial processing. This situ- 
ation became a problem last decade, because of general public 
concern with radium contamination as being a consequence of 
leaks in reservoirs that could spread in the environment the con- 
tained radioactivity. There is a general claim against this stored 
material, because rain and underground water drain into a nearby 
creek, which flows to a river, that is used for public water supply of 
Itu city, (Sao Paulo state, Brazil), some 12 km away. (author). 


34365 (INIS-mf-15002) Determination of volatile, toxic hy- 
drogen phosphides in the sediments of the Elbe river, the 
Elbe estuaries and the Heligoland Bay: Final report. 
Gassmann, G. Biologische Anstalt Helgoland, Hamburg (Germany). 
15 May 1992. 68p. Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT MFU0606; Foerderkennzeichen BMFT 03F0564 Order Num- 
ber DE95703510. Source: OSTI; NTIS (US Sales Only); INIS. 

Including two journal articles by the author. 

The distribution and concentraion of phosphines in the sediments 
of the Elbe river were determined by selective preparation and 
analysis. The concentration of phosphines in one kilogram wet sed- 
iment was in the range of 0.1 to 57 n g with the bulking, anaerobic 
mud from harbors having the highest and the sandy, aerobic sedi- 
ments having the lowest concentrations. Phosphines in fluvial 





sediments were detected successfully for the first time applying the 
method described. (orig.) 


34366 (INIS-mf-15031) Ocean-atmosphere pollutant circu- 
lation processes: The Heligoland Bight ecosystem (PRISMA). 
2. interim report (1991). Hamburg Univ. (Germany). Zentrum fuer 
Meeres- und Klimaforschung. Apr 1992. 208p. (in German). Spon- 
sored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT MFU0620. Order 
Number DE95708783. Source: OSTI; NTIS (US Sales Only); INIS. 

The PRISMA BMFT project is an important stage on the way to 
a comprehensive knowledge of the impacts of pollutants on the 
North Sea/Heligoland Bight ecosystem. The overall project is dedi- 
cated to the development, verification and application of a complex 
shelf-sea model which provides qualitative and quantitative data 
about the causal interactions between the basic atmospheric condi- 
tions, the hydrodynamics and thermodynamics of the water, the 
chemical reactons in the air, in the water and the sediments, and 
the activity of organisms. The model comprises a compact set of 
formulae, process formulations, initial and marginal conditions and 
empirical parameters which serves to describe the origin, transport, 
reactions and final deposition of pollutants in the North Sea, helps 
to analyze and elucidate the present condition of the ecosystem 
and its spatial and temporal variability, and provides forecasts in 
accordance with the changing natural and anthropogenic environ- 
mental conditions. (orig.) 


34367 (LA-12734-SR) Aquatic macroinvertebrates and wa- 
ter quality of Sandia Canyon, Los Alamos National Laboratory, 
December 1992—October 1993: Status report. Cross, S. (Ewing 
Technical Design, Inc., Albuquerque, NM (United States)). Los 
Alamos National Lab., NM (United States). Sep 1994. 38p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95000783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In the summer of 1990, an accidental spill from the TA-3 Power 
Plant Environment Tank released more than 3,785 liters of sulfuric 
acid into upper Sandia Canyon. The Biological Resource Evalua- 
tion Team (BRET) of EM-8 at Los Alamos National Laboratory 
(LANL) has collected aquatic samples from the stream within San- 
dia Canyon since then. These field studies gather water quality 
measurements and collect macroinvertebrates from permanent 
sampling sites. An earlier report by Bennett (1994) discusses previ- 
ous BRET aquatic studies in Sandia Canyon. This report updates 
and expands Bennett's initial findings. During 1993, BRET col- 
lected water quality data and aquatic macroinvertebrates at five 
permanent stations within the canyon. The substrates of the upper 
three stations are largely sands and silts while the substrates of 
the two lower stations are largely rock and cobbles. The two up- 
stream stations are located near outfalls that discharge industrial 
and sanitary waste effluent. The third station is within a natural cat- 
tail marsh, approximately 0.4 km (0.25 mi) downstream from 
Stations SC1 and SC2. Water quality parameters are slightly differ- 
ent at these first three stations from those expected of natural 
streams, suggesting slightly degraded water quality. Correspond- 
ingly, the macroinvertebrate communities at these stations are 
characterized by low diversities and poorly-developed community 
structures. The two downstream stations appear to be in a zone of 
recovery, where water quality parameters more closely resemble 
those found in natural streams of the area. Macroinvertebrate di- 
versity increases and community structure becomes more complex 
at the two lower stations, which are further indications of improved 
water quality downstream. 


34368 


(LBL-35885) Issues of sustainable irrigated agricul 
ture in the San Joaquin Valley of California in a changing 
regulatory environment concerning water quality and protec- 
tion of wildlife. Quinn, N.W.T.; Delamore, M.L. Lawrence Berkeley 
Lab., CA (United States). Jun 1994. 16p. Sponsored by Depart- 


ment of the Interior, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9406260—1: UNESCO interna- 
tional symposium on water resources in a changing world, 
Karlsruhe (Germany), 28 Jun 1994). Order Number DE94018204. 
Source: OSTI; NTIS; GPO Dep. 

Since the discovery of selenium toxicosis in the Kesterson 
Reservoir in the San Joaquin Valley, California, public perception of 
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irrigated agriculture as a benign competitor for California’s devel- 
oped water supply has been changed irrevocably. Subsurface 
return flows from irrigated agriculture were implicated as the source 
of selenium which led to incidents of reproductive failure in water- 
fowl and threatened survival of other fish and wildlife species. 
Stringent water quality objectives were promulgated to protect 
rivers, tributaries, sloughs and other water bodies receiving agricul- 
tural discharges from selenium contamination. Achieving these 
objectives was left to the agricultural water districts, federal and 
state agencies responsible for drainage and water quality enforce- 
ment in the San Joaquin Basin. This paper describes some of the 
strategies to improve management of water resources and water 
quality in response to these new environmental objectives. Similar 
environmental objectives will likely be adopted by other developed 
and developing countries with large regions of arid zone agriculture 
and susceptible wildlife resources. A series of simulation models 
have been developed over the past four years to evaluate regional 
drainage management strategies such as: irrigation source control; 
drainage recycling; selective retirement of agricultural land; regional 
shallow ground water pumping; coordination of agricultural 
drainage, wetland and reservoir releases; and short-term ponding 
of drainage water. A new generation of Geographic Information 
Service-based software is under development to bridge the gap be- 
tween planning and program implementation. Use of the decision 
support system will allow water districts and regulators to continu- 
ously monitor drainage discharges to the San Joaquin River in 
real-time and to assess impacts of management strategies that 
have been implemented to take advantage of the River's assimila- 
tive capacity for trace elements and salts. 


34369 (UCRL-CR-117680) X-band microwave backscatter- 
ing from ocean waves. Lee, P.H.Y. (TRW Space and Electronics 
Group, Redondo Beach, CA (United States)); Barter, J.D.; Beach, 
K.L. Lawrence Livermore National Lab., CA (United States); TRW 
Space and Electronics Group, Redondo Beach, CA (United 
States). 4 Jan 1994. 53p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940814-3: IGARSS '94: international geoscience and re- 
mote sensing symposium, Pasadena, CA (United States), 8-12 
Aug 1994). Order Number DE94016719. Source: OSTI; NTIS; 
GPO Dep. 

Backscattering experiments at microwave frequencies were con- 
ducted off the west coast of Scotland in the summer of 1991. 
Using a dual-polarization, 8-frequency X-band coherent scatterom- 
eter mounted on the bow of a boat, we measured time-resolved 
backscattering from ocean waves at a range of grazing angles 
from 10° to 70°. From the grazing-angle-dependent signals and 
their Doppler spectra, we differentiate Bragg scattering from non- 
Bragg scattering and resolve “peak separation” between the 
vertical and horizontal polarizations. We observe instances of “su- 
per” events, i.e., instances when the horizontal polarization return 
power equals or exceeds the vertical polarization power. We find 
that “super” events occur not only at low grazing angles but at any 
grazing angle for against-wind viewing directions. Statistics for 
such occurrences as a function of grazing angle are obtained. We 
study the coherence properties of scatterers and find strong evi- 
dence that at low grazing angles, lifetime-dominated, non-Bragg 
scattering contributes noticeably to returns of both polarizations, 
but is dominant in providing returns for the horizontal polarization. 
We examine “spiking” events and find that they can be related to, 
but need not be limited to, breaking wave events. By comparing 
the data of against-wind runs with cross-wind and circle runs, we 
obtain wind-direction dependence of Doppler spectra which further 
assists in the identification of scattering mechanisms. 


34370 (WSRC-MS-—94-0384) Lost lake - restoration of a 
Carolina bay. Hanlin, H.G. (Univ. of South Carolina, Aiken, SC 
(United States). Dept. of Biology and Geology); McLendon, J.P.; 
Wike, L.D.; Dietsch, B.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-9405224—1: 21. annual conference on wetlands restoration 
and creation, Tampa, FL (United States), 19-20 May 1994). Order 
Number DE94018429. Source: OSTI; NTIS; GPO Dep. 
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Carolina bays are shallow wetland depressions found only on the 
Atlantic Coastal Plain. Although these isolated interstream wetlands 
support many types of communities, they share the common 
features of having a sandy margin, a fluctuating water level, an el- 
liptical shape, and a northwest to southeast orientation. Lost Lake, 
an 11.3 hectare Carolina bay, was ditched and drained for agricul- 
tural production before establishment of the Savannah River Site in 
1950. Later it received overflow from a seepage basin containing a 
variety of chemicals, primarily solvents and some heavy metals. in 
1990 a plan was developed for the restoration of Lost Lake, and 
restoration activities were complete by mid-1991. Lost Lake is the 
first known project designed for the restoration and recovery of a 
Carolina bay. The bay was divided into eight soil treatment zones, 
allowing four treatments in duplicate. Each of the eight zones was 
planted with eight species of native wetland plants. Recolonization 
of the bay by amphibians and reptiles is being evaluated by using 
drift fences with pitfall traps and coverboard arrays in each of the 
treatment zones. Additional drift fences in five upland habitats were 
also established. Hoop turtle traps, funnel minnow traps, and dip 
nets were utilized for aquatic sampling. The presence of 43 species 
common to the region has been documented at Lost Lake. More 
than one-third of these species show evidence of breeding popula- 
tions being established. Three species found prior to the restoration 
activity and a number of species common to undisturbed Carolina 
bays were not encountered. Colonization by additional species is 
anticipated as the wetland undergoes further succession. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


Refer also to citation(s) 34344 
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34371 (PNL-SA-7625) Fishing behavior of coyotes on the 
Columbia River, South-Central Washington. Springer, J.T. Pa- 
cific Northwest Lab., Richland, WA (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95001318. Source: 
OSTI; NTIS; GPO Dep. 

This document is a report on fishing behavior in 3 different coy- 
otes during a study on radio-tracking of coyotes living on the 
Hanford Reservation. 


5502 Biochemistry 
Refer also to citation(s) 32878, 34300, 34382, 34385, 34410, 34470 


34372 (ANL/BIM/PP-—73836) Progesterone-dependent sex- 
ual behavior and protein patterns in the ventromedial 
hypothalamus of the adult female rat. Montemayor, M.E. (Univ. 
of Illinois, Urbana, IL (United States)); Roy, E.J.; Giometti, C.S.; 
Taylor, J. Argonne National Lab., IL (United States). [1994]. 41p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. Order Number DES94019277. Source: 
OSTI; NTIS; GPO Dep. 

Controversy exists concerning mechanisms by which proges- 
terone exerts central nervous system effects on behavior. 
Progesterone may affect behavior by genomic regulation of protein 
synthesis. Alternatively, it may work through non-genomic mecha- 
nisms, consistent with its short latency to act. Recent work 
suggests that progesterone may elicit its effects on sexual behavior 
by more than one mechanism in a tissue specific manner. In the 
present study, we have examined whether progesterone facilitation 
of sexual behavior is correlated with modification of protein synthe- 
sis patterns in the ventromedial hypothalamus (VMH). 
Ovariectomized rats were divided into three groups: estradiol (4 
ug/ka at 0 and 18 hrs), estradiol (at 0 and 18 hrs) plus proges- 
terone (2 mg/kg at 37 hrs), and vehicle only. °5S-labeled cysteine 
and methionine were bilaterally infused into the VMH at 37 hrs (the 
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time of progesterone administration). Following 4 hrs of infusion, 
animals were tested for sexual behavior and sacrificed. Newly syn- 
thesized VMH proteins were separated by two dimensional gel 
electrophoresis followed by fluorography. Analysis of approximately 
660 spots/fluorogram in two independent replications indicated that 
no protein was completely induced or lost as a result of being 
treated with progesterone. The abundances of several proteins 
were significantly altered in response to progesterone treatment in 
each replication; however, none were changed in abundance in 
both replications. These findings present no evidence that proges- 
terone causes detectable alterations in VIMH protein patterns 
between 10-100 kDa in the 4.8-6.7 apparent pl range. 


34373 (ANL/BIM/PP-77123) Differentiation, early response 
gene expression, and apoptosis induction in human breast tu- 
mor cells by Okadaic Acid and related inhibitors of protein 
phosphatases 1 and 2A: Okadaic acid effects on human breast 
tumor cells. Kiguchi, K. (Argonne National Lab., IL (United 
States)); Giometti, C.; Chubb, C.H.; Huberman, E.; Fujiki, H. Ar- 
gonne National Lab., IL (United States). 20 Aug 1992. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94019276. Source: 
OSTI; NTIS; GPO Dep. 

Okadaic acid (OA), a tumor promoter and an inhibitor of protein 
phosphatases (PPH) 1 and 2A, was tested for its ability to induce 
events associated with differentiation and apoptosis induction in the 
human MCF-7, AU-565, and MB-231 breast tumor cells. Differenti- 
ation in these cells was characterized by inhibition of cell 
multiplication, reactivity with monoclonal antibodies to a- 
lactalbumin and §-casein, and the appearance of large lipid 
droplets; apoptosis was characterized by the appearance of cells 
with segmented and fragmented nuclei. In the MCF-7 cell line, OA 
at nanomolar concentrations elicited within 5 min an increase in 
the phosphorylation of a set of cellular proteins, within hours ex- 
pression of the early response genes, junB, c-jun, and c-fos and 
within days manifestation of differentiation and apoptosis markers. 
Differentiation and apoptosis were also induced by dinophysistoxin- 
1 and calyculin A, two other tumor promoters and inhibitors of PPH 
1 and 2A, but not by OA tetramethyl ether, an inactive OA deriva- 
tive, or microcystin LR, a PPH 1 and 2A inhibitor that penetrates 
epithelial cells poorly. OA induced both differentiation and apopto- 
sis in MB-231 cells and MCF-7, but only differentiation in AU-565 
cells. Phorbol 12-myristate 13-acetate (PMA), a tumor promoter 
that is not an inhibitor of PPH 1 and 2A but rather an activator of 
protein kinase C, also induced within minutes the phosphorylation 
of proteins, within hours the expression of early response genes, 
and within days differentiation, but not apoptosis; yet PMA was 
able to attenuate apoptosis induced by the okadaic acid class of 
tumor promoters. These results indicate that OA and related 
agents can induce processes that result in tumor breast cell differ- 
entiation and apoptosis, and this induction is associated with their 
ability to inhibit PPH 1 and 2A. Yet apoptosis is not necessarily re- 
quired for differentiation induction by these agents. 


34374 (ANL/CHM/PP-—73479) Characterization and utiliza- 
tion of a monoclonal antibody against pancreatic carcinoma. 
Kurtzman, S.H. (National Cancer Institute, Bethesda, MD (United 
States)); Sindelar, W.F.; Atcher, R.W.; Mitchell, J.B.; DeGraff, 
W.G.; Gamson, J.; Russo, A.; Friedman, A.M.; Hines, J.J. Argonne 
National Lab., IL (United States). [1994]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Health and 
Human Services, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95001124. Source: OSTI; 
NTIS; GPO Dep. 

A monoclonal antibody was produced against a human pancre- 
atic adenocarcinoma line and was found to react with several 
different human carcinomas by immunoperoxidase staining of fixed 
tissues. The original cells used to generate the monoclonal anti- 
body were treated with detergent to lyse the cell membrane. A 
membrane associated protein of molecular weight 35kD was 
isolated from this detergent lysed preparation and found to be rec- 
ognized by the monoclonal antibody. The binding constant of the 
antigen antibody reaction on the cells is 5 x 10-5. It was further 
determined that there are 700,000 binding sites per cell. Kinetics of 





the antigen-antibody reaction under several conditions were also 
explored. 


34375 (CONF-9402100—1) Molecular analysis of the mouse 
agouti gene and the role of dominant agouti-locus mutations 
in obesity and insulin resistance. Kiebig, M.L. (Oak Ridge Na- 
tional Lab., TN (United States)); Woychik, R.P.; Wilkinson, J.E. 
Oak Ridge National Lab., TN (United States). [1994]. 66p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract AC05-840R21400. Grant 1 F32 DK 08880-01 
BIOL1. From Molecular and genetic aspects of obesity; Baton 
Rouge, LA (United States); 20-22 Feb 1994. Order Number 
DE94017906. Source: OSTI; NTIS; GPO Dep. 

The lethal yellow (AY/—) and viable yellow (AYY/—) mouse agouti 
mutants have a predominantly yellow pelage and display a com- 
plex syndrome that includes obesity, hyperinsulinemia, and insulin 
resistance, hallmark features of obesity-associated noninsulin- 
dependent diabetes mellitus (NIDDM) in humans. A new dominant 
agouti allele, A'*Y, has recently been identified; like the AYY allele, 
it is homozygous viable and confers obesity and yellow fur in het- 
erozygotes. The agouti gene was cloned and characterized at the 
molecular level. The gene is expressed in the skin during hair 
growth and is predicted to encode a 131 amino acid protein, that is 
likely to be a secreted factor. In both Ay/- and A'*¥/- mice, the 
obesity and other dominant pleiotropic effects are associated with 
an ectopic expression of agouti in many tissues where the gene 
product is normally not produced. In Ay, a 170-kb deletion has oc- 
curred that causes an upstream promoter to drive the ectopic 
expression of the wild-type agouti coding exons. In A'PY, the cod- 
ing region of the gene is expressed from a cryptic promoter within 
the LTR of an intracisternal A-particle (IAP), which has integrated 
within the region just upstream of the first agouti coding exon. 
Transgenic mice ubiquitously expressing the cloned agouti gene 
under the influence of the beta-actin and phosphoglycerate kinase 
promoters display obesity, hyperinsulinemia, and yellow coat color. 
This demonstrates unequivocally that ectopic expression of agouti 
is responsible for the yellow obese syndrome. 


34376 (CONF-940526-1) Use of the electrically driven 
emulsion-phase contactor for a biphasic liquid-liquid enzyme 
system: The oxidation of p-cresol by aqueous-phase 
horseradish peroxidase. Scott, T.C.; Cosgrove, J.M.; DePaoli, 
D.W.; Sisson, W.G. Oak Ridge National Lab., TN (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 16. symposium on 
biotechnology for fuels and chemicals; Gatlinburg, TN (United 
States); 9-13 May 1994. Order Number DE94013614. Source: 
OSTI; NTIS; GPO Dep. 

The focus of this paper is to investigate the removal and oxida- 
tion of p-cresol dissolved in toluene by aqueous-phase horseradish 
peroxidase. Contacting of the liquid-liquid biphasic enzyme system 
is carried out in an advanced solvent extraction contacting device, 
the electrically driven emulsion-phase contactor (EPC). 


34377 (CONF-9409117-1) Development of MAG3  p- 
nitrophenyl ester for technetium-99m and _ rhenium-188 
labeling of amines and peptides. Guhike, S. (Univ. of Bonn (Ger- 
many)); Diekmann, D.; Biersack, H.J.; Zamora, P.O.; Knapp, F.F. 
Jr. Oak Ridge National Lab., TN (United States). [1994]. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 4. international symposium on technetium 
in chemistry and nuclear chemistry; Bressanone (italy); 12-14 Sep 
1994. Order Number DE94019157. Source: OSTi; NTIS; GPO Dep. 

Conjugate labeling by active ester chemistry is a well-established 
method for labeling peptides and proteins with technetium and rhe- 
nium. The easy preparation and high conjugations yields presented 
in this paper show that both '8Re and °°™Tc-MAG3 p-nitrophenyl 
esters are promising agents for labeling a wide range of 
biomolecules for radio therapy or diagnostic imaging. 


34378 


(CONF-9409117-2) Direct radiolabeling of the so- 
matostatin analogs RC-160 and octreotide with *™Tc and 
188 Re: Initial results with stannous reductions. Haberberger, T. 
(Univ. of Bonn (Germany). Dept. of Nuclear Medicine); Hosono, M.; 
Hosono, M.N.; Bender, H.; Guhike, S.; Biersack, H.J.; Zamora, P.; 
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Knapp, F.F. Jr. Oak Ridge National Lab., TN (United States). 
[1994]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 4. international 
symposium on technetium in chemistry and nuclear chemistry; 
Bressanone (Italy); 12-14 Sep 1994. Order Number DE94019155. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Reductive insertion of °°™Tc and rhenium between cysteine 
residues of cyclic peptides is a possible technique for the direct la- 
beling of somatostatin analogues. Such a labeling technique could 
also be applicable to labeling with '®Re and consequently is of 
general interest in regard to cyclic peptides and specific interest in 
regard to potential clinical applications of somatostatin analogues. 
In this study, the somatostatin analogues octreotide and RC-160 
were evaluated after direct labeling with °°™Tc and '8®Re. The 
peptide analogues were prepared as cold kits, and labeled on de- 
mand as needed. Both peptides were found to be easily and 
reproducibly radiolabeled with both radionuclides with labeling effi- 
ciencies greater than 95% as determined by TLC. 


34379 (DOE/ER/61566-T1) Identification of genes in 
anonymous DNA sequences: Final report: Report period, 15 
April 1993-15 April 1994. Fields, C.A. Institute for Genomic Re- 
search, Gaithersburg, MD (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
93ER61566. Order Number DE94019022. Source: OSTI; NTIS; 
GPO Dep. 

This Report concludes the DOE Human Genome Program 
project, “Identification of Genes in Anonymous DNA Sequence.” 
The central goals of this project have been (1) understanding the 
problem of identifying genes in anonymous sequences, and (2) de- 
velopment of tools, primarily the automated identification system 
gm, for identifying genes. The activities supported under the previ- 
ous award are summarized here to provide a single complete 
report on the activities supported as part of the project from its in- 
ception to its completion. 


34380 (LA-SUB—94-120) Experimental studies to determine 
the distribution and localization of proteins in cells: Final 
progress report, April 1, 1992—-March 31, 1993. Puck, T.T. 
(Eleanor Roosevelt institute for Cancer Research, Inc., Denver, CO 
(United States)). Los Alamos National Lab., NM (United 
States). [1994]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94019170. Source: OSTI; NTIS; GPO Dep. 

We previously demonstrated the existence of a region of DNA 
hypersensitive to hydrolysis by DNAse | (exposed DNA) around the 
periphery of the nucleus in all normal cell tested but in none of 16 
different cancers. To achieve molecular understanding of this pro- 
cess, experiments were now undertaken to identify the role of 
proteins in the genome exposure reaction. Immunofluorescence ex- 
periments were carried out with antibodies to a variety of proteins. 
Of these, it was demonstrated that the lamins and topoisomerase Il 
alone exhibit a distribution in the nucleus resembling that if the ex- 
posed DNA. Studies were carried out to determine differences in 
cytoskeletal proteins in normal and transformed cells. It was found 
that treatment of transformed CHO K1 cells with cyclic AMP so as 
to bring about reverse transformation and normal genome expo- 
sure will, on prolonged interaction, also produce apoptosis. The 
existence of DNA in exposed and sequestered forms in the nu- 
cleus suggests that sequestered forms might be more susceptible 
to mutagenesis by alpha rays or by chemical mutagens but not by 
high energy gamma radiation than sequestered forms which pre- 
sumably may enjoy some protection from their protein interaction. 


34381 (LA-UR-94-2831) Flow cytometry: A powerful tech- 
nology for measuring biomarkers. Jett, J.H. (Los Alamos 
National Lab., NM (United States). Life Sciences Div.). Los Alamos 
National Lab., NM (United States). [1994]. 17p. Sponsored by De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. Grant RR01315. (CONF- 
9404178-1: Workshop on development and application of 
biomarkers, Santa Fe, NM (United States), 26-29 Apr 1994). Order 
Number DE94018284. Source: OSTI; NTIS; GPO Dep. 

A broad definition of a biomarker is that it is a measurable char- 
acteristic of a biological system that changes upon exposure to a 
physical or chemical insult. While the definition can be further 
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refined, it is sufficient for the purposes of demonstrating the advan- 
tages of flow cytometry for making quantitative measurements of 
biomarkers. Flow cytometry and cell sorting technologies have 
emerged during the past 25 years to take their place alongside 
other essential tools used in biology such as optical and electron 
microscopy. This paper describes the basics of flow cytometry 
technology, provides illustrative examples of applications of the 
technology in the field of biomarkers, describes recent develop- 
ments in flow cytometry that have not yet been applied to 
biomarker measurements, and projects future developments of the 
technology. The examples of uses of flow cytometry for biomarker 
quantification cited in this paper are meant to be illustrative and not 
exhaustive in the sense of providing a review of the field. 


5503 Cytology 
Refer also to citation(s) 34380, 34381 
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Refer also to citation(s) 34373, 34375 


34382 (ANL/CMB/PP-83869) Use of labeled primers for 
ditterential display. Paunesku, T.; Woloschak, G.E. Argonne Na- 
tional Lab., IL (United States). [1994]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94019255. Source: OSTI; NTIS; GPO Dep. 

The differential display of eukaryotic cDNAs using PCR allows 
for determination of mRNA species differentially expressed when 
comparing two similar cell populations. This procedure uses a 
(T)12XY oligonucleotide as the 3’ primer and an arbitrary &-10-mer 
as the 5’ primer. Labeling occurs by inclusion of af°?P}]-dATP in 
the PCR reaction. Two artifacts caused by this approach are (1) 
random priming from dT present from affinity purification of PolyA+ 
RNA and (2) hybridization of the arbitrary primer to template target 
sequences on both cDNA strands. In this work, we have developed 
an approach for both eliminating smearing and identifying nonspe- 
cific bands on sequencing gels. By separately using 5’-end-labeled 
(T);2XY and arbitrary primers to label bands and comparing two 
differential display patterns rather than including labeled nu- 
cleotides in the PCR reaction itself, we can detect only those 
products incorporating the (T);2XY primer on the 3’ ends and the 
arbitrary primer on 5’ ends. Those bands that are generated 
randomly in the PCR reaction are readily detectable and can be ig- 
nored. If, on the other hand, one is interested only in a diagnostic 
banding pattern for differential display, benefit can be derived from 
the simplicity of the pattern obtained when labeled (;2)XY is used. 


34383 (BNL-60773) Low frequency excitations of oriented 
DNA. Grimm, H. (institut fuer Festkoerperforschung, Juelich (Ger- 
many)); Gehring, P.M.; Shapiro, S.M.; Kahn, R.; Rupprecht, A. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9410165—4: Neutron scatter- 
ing, Sendai (Japan), 11-14 Oct 1994). Order Number DE95000629. 
Source: OSTI; NTIS; GPO Dep. 

The spectrum of self-correlation of DNA hydrogens has been ob- 
tained by thermal neutron scattering for two orientations of the 
helical axis in the temperature range 200 < T < 300 K. Spectra 
typical for glass formers are observed which show that DNA hydro- 
gens become increasingly delocalized above T ~ 200 K. This 
self-correlation is essentially isotropic. Anisotropic contributions to 
the scattering are identified as being due to compressional waves 
along the helix and the low lying optical band observed in Raman 
scattering. Both modes show strong coupling to relaxational modes 
at the zone center (10-th layer line). It is argued that the observ- 
ability of the optical band at this position is due to an antiparallel 
displacement of these base pair centers along the helix direction. 


34384 (CONF-9305373-1) Report of the first international 
workshop on human chromosome 8 mapping: Final report. 
Wood, S. (and others); Ben Othmane, K.; Bergerheim, U.S.R. 
Texas Univ., San Antonio, TX (United States). [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-93ER61585. From 1. international chromosome 8 workshop; 
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Vancouver (Canada); 2-4 May 1993. Order Number DE94018256. 
Source: OSTI; NTIS; GPO Dep. 

The first international chromosome 8 workshop was held in Van- 
couver, Canada May 2-4, 1993. The conference was attended by 
23 participants from Australia, Canada, Germany, the Netherlands, 
Sweden, the United Kingdom and the US. Twenty three abstracts 
are included from this workshop. The workshop was supported by 
CGAT/CTAG (Canadian Genome Analysis & Technology Program/ 
Programme Canadien de Technologie & D’Analyse du Genome) as 
well as by travel funds allocated by the National Institutes of Health 
and the Department of Energy of the United States and by agen- 
cies within the countries of overseas participants. The goals of the 
workshop were to evaluate new locus assignments, review new 
data obtained for previously assigned loci, develop a consensus 
marker order for chromosome 8, assess and integrate physical 
mapping information, identify resources and foster collaboration. 


34385 (DOE/ER/61147-2) Mapping and sequencing the hu- 
man genome: Science, ethics, and public policy: Final report. 
Mcinerney, J.D. Biological Sciences Curriculum Study, Colorado 
Springs, CO (United States). 31 Mar 1993. 130p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER61147. Order Number DE95000885. Source: OSTI; NTIS; 
GPO Dep. 

Development of Mapping and Sequencing the Human Genome: 
Science, Ethics, and Public Policy followed the standard process of 
curriculum development at the Biological Sciences Curriculum 
Study (BSCS), the process is described. The production of this 
module was a collaborative effort between BSCS and the American 
Medical Association (AMA). Appendix A contains a copy of the 
module. Copies of reports sent to the Department of Energy (DOE) 
during the development process are contained in Appendix B; all 
reports should be on file at DOE. Appendix B also contains copies 
of status reports submitted to the BSCS Board of Directors. 
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34386 (LA-SUB—94-110) Spatial partitioning of water use 
by herbaceous and woody lifeforms in semiarid woodlands. 
Breshears, D.D. Colorado State Univ., Fort Collins, CO (United 
States). Dept. of Radiological Health Science. Fal 1993. 78p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94019141. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Ecological studies of soil moisture, plant water uptake, and 
community composition in semiarid regions have focused on differ- 
ences with depth in the soil profile, yet there are many reasons to 
expect that moisture also varies with the presence or absence of 
woody vegetation. Plant and soil moisture relationships for three 
dominant species in a semiarid woodland, Bouteloua gracilis, Ju- 
niperus monosperma, and Pinus edulis, were studied for 1.5 years. 
Soil moisture varied by type of plant cover as well as by depth. 
Plant water potential and conductance differed among species and 
was related to spatial variability in soil moisture. Water potential for 
blue grama was most correlated with soil moisture in the 0-15 cm 
layer of intercanopies; juniper water potential was highly correlated 
with soil moisture in the 0-15 cm layer beneath tree canopies of 
either species, and pinyon water potential was only weakly corre- 
lated with soil moisture in the 15-30 cm depth interval beneath 
pinyons. Pinyons had consistently greater maximum conductance 
rates than junipers, even though pinyon conductance was more 
sensitive to reductions in soil moisture. The results from this study 
indicate that horizontal differences in the soil moisture profile asso- 
ciated with type of plant cover may be as important as differences 
in depth for predicting plant-water relationships. A simple model 
was hypothesized for predicting community composition of three 
lifeforms: Herbaceous plants, shallow-rooted woody plants, and 
deeper-rooted woody plants. Distributions of roots of each lifeform 
and plant-available water were defined with respect to four soil 
compartments that distinguish upper vs. lower and canopy vs. 
intercanopy soil regions. The model predicts that multiple combina- 
tions of herbaceous and woody biomass can exist at a site and 
was qualitatively consistent with field data from a climatic gradient. 
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34387 (BNL-—60237) Proposal for the use of the AGS linac 
for proton therapy. Alessi, J.G.; Chanana, A.; Dilmanian, F.A.; 
Lee, Y.Y.; Raparia, D.; Wielopolski, L. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9408125-—36: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE95001289. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The BNL 200 MeV linac presently provides beam for the AGS 
high energy physics program and for isotope production at the 
Brookhaven Linac Isotope Producer (BLIP,) facility. There is now a 
proposal to develop a proton therapy facility which would also use 
the linac beam. Approximately 1% of the current in each linac 
beam pulse would be diverted from BLIP, down an existing trans- 
port line, to the proposed new facility. This paper focuses on the 
basic design of the facility, particularly the accelerator issues. The 
planned transport line layout is presented, along with a description 
of the energy and intensity control, and beam delivery systems. In 
the initial phase, we are planning one 360° vertical gantry and one 
horizontal treatment room. 


34388 (BNL-60682) Multiple Energy Computer Tomogra- 
phy (MECT) at the NSLS: Status report. Dilmanian, F.A.; Wu, 
X.Y.; Chen, Z.; Ren, B.; Slatkin, D.N.; Chapman, D.; Schleifer, M.; 
Staicu, F.A.; Thomlinson, W. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940714-27: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94018636. Source: OSTI; NTIS; INIS; GPO Dep. 

Status of the synchrotron-based computed tomography (CT) sys- 
tem Multiple Energy Computed Tomography (MECT) system is 
described. MECT, that uses monochromatic beams from the X17 
superconducting wiggler beam line at the National Synchrotron 
Light Source (NSLS), will be used for imaging the human head and 
neck. An earlier prototype MECT produced images of phantoms 
and living rodents. This report summarizes the studies with the 
prototype, and describes the design, construction, and test results 
of the Clinical MECT system components. 


34389 (DOE/ER/61731—-1) International Council for Labora- 
tory Animal Science: International activities: Institute of 
Laboratory Animal Resources annual report, 1993-1994. Na- 
tional Center for Research Resources, Bethesda, MD (United 
States). [1994]. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al02-93ER61731. Order Number 
DE94018573. Source: OSTI; NTIS; GPO Dep. 

In late 1987, the Interagency Research Animal Committee (IRAC) 
requested that the Institute of Laboratory Animal Resources (ILAR), 
National Research Council (NRC), National Academy of Sciences, 
reestablish US national membership in the International Council for 
Laboratory Animal Science (ICLAS). The ICLAS is the only world- 
wide organization whose goal is to foster the humane use of 
animals in medical research and testing. ILAR’s Mission Statement 
reflects its commitment to producing highly respected documents 
covering a wide range of scientific issues, including databases in 
genetic stocks, species specific management guides, guidelines for 
humane care of animals, and position papers on issues affecting 
the future of the biological sciences. As such, ILAR is recognized 
nationally and internationally as an independent, scientific authority 
in the development of animal sciences in biomedical research. 


34390 (EUR-15248) Thyroid cancer in children living near 
Chernobyl. Expert panel report on the consequences of the 
Chernobyl accident. Williams, D. (Cambridge Univ. (United King- 
dom). Dept. of Pathology); Pinchera, A.; Karaoglou, A.; Chadwick, 
K.H. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. 108p. Source: OSTI; NTIS (US Sales Only); INIS. 

In January 1992, the Radiation Protection Research Action 
formed a panel of thyroid experts in order to evaluate the current 
situation concerning reported increased rates of thyroid cancer in 
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children living in the neighbourhood of Chernobyl, where the reac- 
tor accident occurred on April 26 1986 and resulted in widespread 
radioactive contamination over large areas of Belarus, Russia, 
Ukraine. Studies of the Atom Bomb survivors in Japan have re- 
vealed that the incidence of leukemia starts to increase some five 
years after exposure. For Chernobyl accident health consequences 
are now becoming evident. Thyroid cancer has already been ob- 
served in children. lodine 131 was seen to pose a specific hazard 
because it is taken up by the body and concentrated in the thyroid 
gland. At a dose of 5 Gy to the childhood thyroid about 4000 thy- 
roid cancers per 100000 children exposed can be anticipated. An 
essential component of the verification of this observation is the 
study of the pathology of the lesions, which derived from four cell 
types: follicular cells, C cells, lymphoid cells and connective tumor 
cells. All distant metastases are lung metastases. Measures to be 
considered for the prevention of the development of thyroid cancer 
in a radiation-exposed population include correction of iodine defi- 
ciency by iodine prophylaxis and suppression of TSH. There are 
three methods of diagnosis: ultrasound imaging, thyroid scanning, 
fine needle aspiration performed by skilled personnel. For the ther- 
apy total or near-total thyroidectomy is regarded as the treatment 
of choice. Radioactive iodine can be used to treat lymph node and 
distant metastases which take up iodine after a total thyroidectomy. 
Thyroid hormone replacement should be carried out with TSH sup- 
pressive doses of L-Thyroxine. 45 refs., 1 annexe. 


34391 (GSI-94-09) Development of a magnetic beam guid- 
ing system for tumor-specific radiotherapy using heavy, 
charged particles. Haberer, T. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Jun 1994. 135p. (in 
German). Order Number DE95703031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An active, magnetic beam guiding system was developed and 
tested for the purpose of enhanced and tumor-specific irradiation of 
irregularly shaped target volumina. Combining intensity-controlled 
wobbling in rapidly changing magnetic fields with the heavy-ion 
synchrotron’s capacity of fast energy variation achieved a new 
technique allowing good range modulation. This technique allows 
the calculated dose distribution to be exactly matched to target 
contours, and at the same time guarantees best possible quality of 
the radiation beam, since there is no need for use of mechanical 
beam shaping members. The components of the scanning system 
and a specifically designed instrumentation and control concept for 
this configuration were integrated into the synchrotron’s control 
system, so that there is now a system available offering free selec- 
tion of beam characteristics combined with energy variation along 
with the pulsed operation of the accelerator. The system was 
tested at the biophysical measuring unit of the GSI implementing 
an elaborated irradiation method at this unit equipped with tools for 
physico-technical irradiation planning and performance. Methods 
were designed and tested for optimizing the beam path within a 
given contour, the optimization taking into account the effects of 


transmission functions of the scanner components on the results of 
radiation treatments. (orig.) 


34392 (INIS-BR-3424) Study of computerized tomography 
using neutron beam. Pereira, W.W. Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. May 1991. 123p. (In Portuguese). Order 
Number DE95601923. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper aims to demonstrate the advantages, shortcomings 
and complementaries of a tomography development using neutrons 
over the one employing gamma rays in the context of their applica- 
tions to non destructive essays. A simulated experimental study 
was performed in order to compare the two aforementioned tomo- 
graphic procedures as applied to some materials. These materials 
were chosen for their clear advantages and complementaries as, 
for instance, aluminium, iron, plastic and aluminium hydroxide. In 
this work two tomographic systems, are employed both with paral- 
lel beams. The first with a gamma radiation source (Caesium-137), 
with an energy of 662 KeV and an activity of 3,9 x 10° Bq (100 
mCi) and the second one employing a neutron source, the Arg- 
onaut Reactor of the Instituto de Engenharia Nuclear, IEN/CNEN, 
from where the thermal neutron beam of about 10° n/(cm.s) was 
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obtained. It is possible to conclude from the simulated and experi- 
mental results, by means of image analysis and distortion 
measurements, that for a given material the adequate radiation and 
its energy may be chosen so as to better characterize it. (author). 


34393 (INIS-mf—13969, pp. 197-200) Gamma knife: Distribu- 
tion of dose rates. Spreizer, H. (Univ. Hospital Graz, 
Auenbruggerplatz 1, A-8036 Graz (Austria)); Plantosar, E. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countnes in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In order to establish necessary data for dimensioning treatment 
room shiekiing for the first gamma knife in Austria we made use of 
results of measurements taken from existing installations abroad. 
Since there are no standardised rules for dimensioning gamma 
knife sites we felt that further research was necessary. Thus we 
conducted measurements of the leakage radiation with closed 
shielding doors and of the dose rate in the treatment room using a 
Rando Alderson phantom. This paper is intended as additional 
help for further installations of gamma knifes. 


34394 (ITRI-142) Characterization of aerosols produced by 
surgical procedures. Yeh, H.C. (inhalation Toxicology Research 
Institute, Albuquerque, NM (United States)); Muggenburg, B.A.; 
Lundgren, D.L.; Guilmette, R.A.; Snipes, M.B.; Jones, R.K.; Turner, 
R.S. Lovelace Biomedical and Environmental Research Inst., Albu- 
querque, NM (United States). Inhalation Toxicology Research Inst. 
Jul 1994. 584p. Sponsored by USDOE, Washington, DC (United 
States);National Inst. for Occupational Safety and Health, Rockville, 
MD (United States). DOE Contract AC04-76EV01013. Order Num- 
ber DE95000670. Source: OSTI; NTIS; GPO Dep. 

In many surgeries, especially orthopedic procedures, power tools 
such as saws and drills are used. These tools may produce 
aerosolized blood and other biological material from bone and soft 
tissues. Surgical lasers and electrocautery tools can also produce 
aerosols when tissues are vaporized and condensed. Studies have 
been reported in the literature concerning production of aerosols 
during surgery, and some of these aerosols may contain infectious 
material. Garden et al. (1988) reported the presence of papilloma 
virus DNA in the fumes produced from laser surgery, but the infec- 
tivity of the aerosol was not assessed. Moon and Nininger (1989) 
measured the size distribution and production rate of emissions 
from laser surgery and found that particles were generally less 
than 0.5 ym diameter. More recently there has been concern ex- 
pressed over the production of aerosolized blood during surgical 
procedures that require power tools. In an in vitro study, the pro- 
duction of an aerosol! containing the human immunodeficiency virus 
(HIV) was reported when power tools were used to cut tissues with 
blood infected with HIV. Another study measured the size distribu- 
tion of blood aerosols produced by surgical power tools and found 
blood-containing particles in a number of size ranges. Health care 
workers are anxious and concerned about whether surgically pro- 
duced aerosols are inspirable and can contain viable pathogens 
such as HIV. Other pathogens such as hepatitis B virus (HBV) are 
also of concern. The Occupational Safety and Health funded a 
project at the National Institute for Inhalation Toxicology Research 
Institute to assess the extent of aerosolization of blood and other 
tissues during surgical procedures. This document reports details 
of the experimental and sampling approach, methods, analyses, 
and results on potential production of blood-associated aerosols 


from surgical procedures in the laboratory and in the hospital surgi- 
cal suite. 


34395 (Juel-2827) Optimisation of the image resolution of 
a positron emission tomograph. Ziemons, K. Kernforschungsan- 
lage Juelich GmbH (Germany). Inst. fuer Medizin; Technische 
Hochschule Aachen (Germany). Oct 1993. 121p. (In German). Or- 
der Number DE95708491. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The resolution and the respective signal-to-noise ratios of recon- 
structed pictures were a point of main interest of the work for 
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optimisation of PET systems. Monte-Carlo modelling calculations 
were applied to derive possible improvements of the technical de- 
sign or performance of the PET system. (DG) 


34396 (LA-UR-94-2792) High frame-rate digital radio- 
graphic videography. King, N.S.P. (Los Alamos National Lab.., 
NM (United States)); Cverna, F.H.; Albright, K.L.; Jaramillo, S.A.; 
Yates, G.J.; McDonald, T.E.; Flynn, M.J.; Tashman, S. Los Alamos 
National Lab., NM (United States). [1994]. 6p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940723-20: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94018273. 
Source: OSTI; NTIS; GPO Dep. 

High speed x-ray imaging can be an important tool for observing 
internal processes in a wide range of applications. In this paper we 
describe preliminary implementation of a system having the even- 
tual goal of observing the internal dynamics of bone and joint 
reactions during loading. Two Los Alamos National Laboratory 
(LANL) gated and image intensified camera systems were used to 
record images from an x-ray image convertor tube to demonstrate 
the potential of high frame-rate digital radiographic videography in 
the analysis of bone and joint dynamics of the human body. Pre- 
liminary experiments were done at LANL to test the systems. Initial 
high frame-rate imaging (from 500 to 1000 frames/s) of a swinging 
pendulum mounted to the face of an X-ray image convertor tube 
demonstrated high contrast response and baseline sensitivity. The 
systems were then evaluated at the Motion Analysis Laboratory of 
Henry Ford Health Systems Bone and Joint Center. Imaging of a 9 
inch acrylic disk with embedded lead markers rotating at approxi- 
mately 1000 RPM, demonstrated the system response to a high 
velocity/high contrast target. By gating the P-20 phosphor image 
from the X-ray image convertor with a second image intensifier (Il) 
and using a 100-microsecond wide optical gate through the second 
Il, enough prompt light decay from the x-ray image convertor phos- 
phor had taken place to achieve reduction of most of the motion 
blurring. Measurement of the marker velocity was made by using 
video frames acquired at 500 frames/s. The data obtained from 
both experiments successfully demonstrated the feasibility of the 
technique. Several key areas for improvement are discussed along 
with salient test results and experiment details. 


34397 (LA-UR-94-3255) Optical diagnostics based on elas- 
tic scattering: An update of clinical demonstrations with the 
Optical Biopsy System. Bigio, |.J. (Los Alamos National Lab., NM 
(United States)); Boyer, J.; Johnson, T.M.; Lacey, J.; Mourant, 
J.R.; Conn, R.; Bohorfoush, A. Los Alamos National Lab., NM 
(United States). [1994]. 9p. Sponsored by National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9409220—1: SPIE biomedical optics, Lille 
(France), 5-9 Sep 1994). Order Number DE95000942. Source: 
OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory has continued the develop- 
ment of the Optical Biopsy System (OBS) for noninvasive, real-time 
in situ diagnosis of tissue pathologies. Our clinical studies have 
expanded since the last Biomedical Optics Europe conference (Bu- 
dapest, September 1993), and we report here on the latest results 
of clinical tests in gastrointestinal tract. The OBS invokes a unique 
approach to optical diagnosis of tissue pathologies based on the 
elastic scattering properties, over a wide range of wavelengths, of 
the tissue. The use of elastic scattering as the key to optical tissue 
diagnostics in the OBS is based on the fact that many tissue 
pathologies, including a majority of cancer forms, manifest signifi- 
cant architectural changes at the cellular and sub-cellular level. 
Since the cellular components that cause elastic scattering have di- 
mensions typically on the order of visible to near-IR wavelengths, 
the elastic (Mie) scattering properties will be wavelength depen- 
dent. Thus, morphology and size changes can be expected to 
cause significant changes in an optical signature that is derived 
from the wavelength-dependence of elastic scattering. The OBS 
employs a small fiberoptic probe that is amenable to use with any 
endoscope or catheter, or to direct surface examination. The probe 
is designed to be used in optical contact with the tissue under ex- 
amination and has separate illuminating and collecting fibers. Thus, 





the light that is collected and transmitted to the analyzing spec- 
trometer must first scatier through a small volume of the tissue 
before entering the collection fiber(s). Consequently, the system is 
also sensitive to the optical absorption spectrum of the tissue, over 
an effective operating range of <300 to 950 nm, and such absorp- 
tion adds valuable complexity to the scattering spectral signature. 


34398 (LBL-35723) Results of heavy ion radiotherapy. 
Castro, J.R. (Lawrence Berkeley Lab., CA (United States). Life Sci- 
ences Div.). Lawrence Berkeley Lab., CA (United States). Apr 
1994. 15p. Sponsored by USDOE, Washington, DC (United 
States);National Insts. of Health, Bethesda, MD (United States). 
DOE Contract AC03-76SF00098. Contract NIH-NC] CA19138. 
(CONF-9403155—1: Heavy ions research: space, radiation, protec- 
tion and therapy, Sophia-Antipolis (France), 21-24 Mar 1994). 
Order Number DE94018197. Source: OSTI; NTIS; INIS; GPO Dep. 

The potential of heavy ion therapy for clinical use in cancer ther- 
apy stems from the biological parameters of heavy charged 
particles, and their precise dose localization. Biologically, carbon, 
neon and other heavy ion beams (up to about silicon) are clinically 
useful in overcoming the radioresistance of hypoxic tumors, thus 
increasing biological effectiveness relative to low-LET x-ray or elec- 
tron beams. Cells irradiated by heavy ions show less variation in 
cell-cycle related radiosensitivity and decreased repair of radiation 
injury. The physical parameters of these heavy charged particles 
allow precise delivery of high radiation doses to tumors while mini- 
mizing irradiation of normal tissues. Clinical use requires close 
interaction between radiation oncologists, medical physicists, accel- 
erator physicists, engineers, computer scientists and radiation 
biologists. 


34399 (LUMEDW-MELL-—1007) Lung function studies in di- 


agnostics and follow-up of pulmonary sarcoidosis. Braadvik, |. 
Lund Univ., (Sweden). Dept. of Lung Medicine. Jun 1994. 37p. Or- 
der Number DE95601946. Source: OSTI; NTIS; INIS. 

In 66 patients the relationship between lung volumes and lung 


mechanics in pulmonary sarcoidosis was_ investigated. Lung 
volumes, static lung mechanics, lung resistance, dynamic lung me- 
chanics and arterial blood gases at rest and during exercise were 
obtained. Fifteen functionally compromised patients received 
steroids during one year. They were re-investigated during the 
treatment and at a follow-up after an average of 7 years. In an- 
other 41 patients with newly diagnosed sarcoidosis, the kinetics of 
the lung clearance of %™Tc-DTPA measured over 180 minutes was 
explored, and compared to kinetics in healthy smokers. The 
relationship between lung clearance and lung volumes, lung me- 
chanics, arterial blood gases and disease activity assessed with 
serum angiotensin-converting enzyme and ©’Ga scintigraphy was 
studied. Reducing lung volumes and compliance, increased resis- 
tance and arterial oxygen tension were common. Vital capacity 
(VC), and changes of VC at follow-up, corresponded to the slope 
of the static elastic pressure/volume curve, and to the variation of 
it. Other static lung volumes reflected rather the position of the 
curve along the volume axis. Reduced VC also reflected obstruc- 
tion. Forced expiratory volume in one second revealed to equal 
extent lung stiffness and obstruction. Lung mechanics showed 
abnormalities not always evident from spirometry.In 50% of the pa- 
tients lung clearance of °°™Tc-DTPA disclosed an abnormally fast 
mono-exponential clearance or a bi-exponential clearance, which 
however differed from that in smokers. Lung clearance more read- 
ily detected abnormal function than did spirometry. Clearance did 
nor correlate with other investigations. ®’Ga lung activity was 
higher in patients with a pathologic lung clearance. 


34400 (NEI-Fl-232) Radioimmunoimaging in clinical oncol- 
ogy: Possibilities and limitations. Kairemo, K.J.A. Helsinki Univ. 
(Finland). Dept. of Clinical Chemistry; Helsinki Univ. (Finland). Dept 
of Radiotherapy and Oncology. 1993. 142p. Order Number 
DE95600468. Source: OSTI; NTIS; INIS. 

The thesis includes also six previous publications by author. 

In the thesis radiolabeled antibodies were tested for screening of 
cancer in patients without previous knowledge of tumour 
histopathology. They were tested as well targeting known cancer, 
sometimes in unknown clinical stage. Methods for detection en- 
hancement utilizing double-tracer techniques and alternative routes 
of administration were also investigated. (385 refs., 11 tabs.). 
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34401 (PNRI-C(NM)-94002) Nuclear medicine: the Philip- 
pine Heart Center experience. Cancino, E.L. Philippine Nuclear 
Research Inst., Diliman, Quezon City (Philippines). 1994. 13p. Or- 
der Number DE95601925. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An on-the-job training report submitted to PNRI. 

The following is a report of a three (3) months on-the-job training 
in Nuclear Medicine at the Nuclear Medicine Department of the 
Philippine Heart Center. The hospital has current generation nu- 
clear medicine instruments with data processor and is capable of a 
full range of in vivo and in vitro procedures. Gamma camera is the 
principal instrument for imaging in nuclear medicine used in the 
Philippine Heart Center. Thyroid scanning procedure is being per- 
formed with these instruments. Also the cardiovascular procedures, 
the pulmonary, skeletal, renal and hepatobiliary procedures were 
being performed with the use of gamma camera. Special emphasis 
is on nuclear cardiology since the PHC attends primarily to cardio- 
vascular patients. (auth.). 


5507 Microbiology 
Refer also to citation(s) 32055, 32076, 32699 
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Refer also to citation(s) 34397 
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Refer also to citation(s) 32878, 34396, 34458 
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34402 (AECS-A/FRSR-78) The effect of gamma radiation 
on yield of Arabic Abiad barley under different nitrogen levels. 
Khalifa, Kh. (Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Radiation Agriculture). Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture. Mar 1994. 47p. (in Arabic). Order Number 
DE95600279. Source: OSTI; NTIS (US Sales Only); INIS. 

A field experiment was carried out at ACSAD research station in 
Deir-Ezzor district during two seasons 1987/88 and 1988/89 on 
medium-heavy textured soil. Arabic Abiad barley variety was used 
under irrigated conditions. The aim was to study the effect of five 
doses of gamma rays 0, 5, 10, 15 and 20 Gray and four levels of 
nitrogen 0, 50, 80, and 100 Kg N/ha, and their interactions on 
yield. The results showed that the irradiation doses and nitrogen 
rates significantly increased barley’s grain and straw yield 
compared to control. All doses of gamma radiation significantly in- 
creased grain and straw yield. While nitrogen levels 50, 80 and 
100 Kg N/ha lead to grain yield increases by 24.8, 32.0, and 
29.9% and straw yield increases 19.2, 17.0 and 3.1% respectively. 
The highest positive interaction was observed between 5-20 Gy 
dose and 50 Kg N/Ha nitrogen levels. In general, the rate of yield 
increase was reduced as the irradiation doses and nitrogen levels 
were increased. (author). 34 refs., 19 tabs. 


34403 (INIS-mf—13981) Use of nuclear techniques in food, 
agriculture and pest control. Sigurbjoernsson, B. No corporate 
text available. 1994. 11p. (CONF-9406263-—: National seminar on 
nuclear energy in everyday life, Cairo (Egypt), 28-29 Jun 1994). 
Order Number DE95600280. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear techniques used in agriculture are of two distinct types 
but both based on the special characteristics of radio-isotopes 
which give off radiation or on isotopes which are heavier than the 
normal element. One type of application uses the radiation given off 
by isotopes to enable the detection of individual atoms in infinitely 
small amounts of matter. With this technique it is possible to follow 
the travels of fertilizer elements in the soil, into and throughout the 
crop plant or the travels of animal nutrient atoms throughout the 
animal and their deposition in milk and meat. This has resulted in 
enormous advances in crop and livestock research. The other type 
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of application makes use of the unique ability of ionizing radiation x- 
rays, gamma-rays, electrons and neutrons to penetrate all types of 
matter and produce changes within living cells. These changes in 
cells induced by radiation can do three things: (1) can kill the cell; 
(2) render it incapable of reproducing itself (sterile); or (3) cause 
changes in its genetic make-up, called induced mutations. This pa- 
per contains a discussion of the applications of each technique. 


34404 (NAHRES—11) Co-ordinated research programme on 
isotope-aided studies of the bioavailability of iron and zinc 
from human diets: Report on the first research co-ordination 
meeting held in Vienna, Austria, 29 October - 1 November 
1991. International Atomic Energy Agency, Vienna (Austria). Sec- 
tion of Nutritional and Health-Related Environmental Studies. 1992. 
238p. (CONF-9110538-: 1. research co-ordination meeting on 
isotope-aided studies of the bioavailability of iron and zinc from hu- 
man diets, Vienna (Austria), 29 Oct - 1 nov 1991). Order Number 
DE94636394. Source: OSTI; NTIS (US Sales Only); INIS. 
Nutritional deficiencies of essential micronutrients (particularly of 
iron, but also of zinc and selenium) are known to affect hundreds 
of millions of people throughout the world, mainly in developing 
countries. Such deficiencies can lead to significant deficits in men- 
tal development, growth, work performance, immune competence 
and other biological parameters. In many of the population groups 
that are affected, the deficiencies are thought to be due not to an 
absolute lack of the element in the diet but rather to is poor 
bioavailability. Much work has already been done on this subject, 
particularly in some developed countries and particularly with re- 
spect to iron. However, there is still appears to be a need for more 
research on factors affecting bioavailability and the means to im- 
prove it by simple dietary modification and fortification using food 
products of the kind that may be locally available in developing 
countries. Isotope techniques potentially have a large role to play 
in studies of the bioavailability of iron and other trace elements. To 
support work in this area, the IAEA initiated a Co-ordinated Re- 
search Programme (CRP) at the end of 1990 on "Ilsotope-Aided 
Studies of the Bioavailability of Iron and Zinc from Human Diets’. 
The first Research Co-ordination Meeting (RCM) of participants in 
this CRP is the subject of the present report. Refs, figs and tabs. 
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Refer also to citation(s) 32681, 32689, 32726, 32731, 32756, 
32763, 32770, 32810, 32815, 32822, 32857, 33295, 33298, 33365, 
33481, 33859, 34120, 34121, 34133, 34139, 34277, 34312, 34316, 
34317, 34318, 34319, 34320, 34393, 34399, 34471, 35018, 35019, 
35060 


34405 (ANL/BIM/PP—70108) Thorium-232 in human tissues: 
Metabolic parameters and radiation doses. Stehney, A.F. Ar- 
gonne National Lab., IL (United States). [1994]. 58p. Sponsored by 
USDOE, Washington, DC (United States);Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019275. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Higher than environmental levels of °5*Th have been found in 
autopsy samples of lungs and other organs from four former em- 
ployees of a Th refinery. Working periods of the subjects ranged 
from 3 to 24 years, and times from end of work to death ranged 
from 6 to 31 years. Concentrations of 2°°Th in these samples and 
in tissues from two cases of non-occupational exposure were ex- 
amined for compatibility with dosimetric models in Publication 30 of 
the International Commission on Radiological Protection (ICPP 
1979a). The concentrations of 75*Th in the lungs of the Th workers 
relative to the concentrations in bone or liver were much higher 
than calculated from the model for class Y aerosols of Th and the 
exposure histories of the subjects, and concentrations in the pul- 
monary lymph nodes were much lower than calculated for three of 
the Th workers and both non-occupational cases. Least-squares 
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fits to the measured concentrations showed that the biological half- 
times of Th in liver, spleen, and kidneys are similar to the half-time 
in bone instead of the factor of 10 less suggested in Publication 
30, and the fractions translocated from body fluids were found to 
be about 0.03, 0.02, and 0.005, respectively, when the fraction to 
bone was held at the suggested value of 0.7. Fitted values of the 
respiratory parameters differed significantly between cases and the 
differences were ascribable to aerosol differences. Average inhala- 
tion rates calculated for individual Th workers ranged from 50 to 
110 Bq “Th y—', and dose equivalents as high as 9.3 Sv to the 
lungs, 2.0 Sv to bone surfaces, and 1.1 Sv effective dose equiva- 
lent were calculated from the inhalation rates and fitted values of 
the metabolic parameters. The radiation doses were about the 
same when calculated from parameter values fitted with an 
assumed translocation fraction of 0.2 from body fluids to bone in- 
stead of 0.7. 


34406 (ANL/BIM/PP-—72359) Processing of DNA damage af- 
ter exposure to a single dose of fission spectrum neutrons 
takes 40 hours to complete: Long-term DNA repair. Peak, J.G.; 
Peak, M.J. Argonne National Lab., IL (United States). [1994]. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94019283. Source: 
OSTI; NTIS; GPO Dep. 

The authors have examined the long-term (days) fate of breaks 
induced in the DNA of human P3 epithelial teratocarcinoma cells 
by a single dose of JANUS fission-spectrum neutrons (mean en- 
ergy 0.85 MeV). We used alkaline-filter elution methods that assay 
totality of single- and double-strand breaks, generally referred to as 
single-strand breaks (SSBs). When the cells are allowed a period 
of repair incubation, these breaks are totally sealed by 7 hours af- 
ter the original exposure, but following the initial repair the DNA is 
dismantled, as revealed by the reappearance of SSBS. This sec- 
ondary breakage is almost as extensive as that caused by the 
original neutron exposure, with a maximum at 16-18 hours after ir- 
radiation. Finally, the DNA is once again rejoined, regaining its 
original size by 40 hours after irradiation. The secondary repair 
phenomenon may have an editing function, or it may represent the 
processing of residual damage left unrepaired during the initial re- 
joining of the backbone breaks. 


34407 (BNL-60261) Assessment of plutonium exposures 
in Rongelap and Utirik populations by fission track analysis of 
urine. Sun, L.C. (Brookhaven National Lab., Upton, NY (United 
States). Radiological Sciences Division); Moorthy, A.R.; Kaplan, E.; 
Baum, J.W.; Meinhold, C.B. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940721—1: International symposium on plutonium in the en- 
vironment, Ottawa (Canada), 6-8 Jul 1994). Order Number 
DE94018633. Source: OSTI; NTIS; INIS; GPO Dep. 

A nuclear device, code-named Bravo, detonated at Bikini Atoll at 
6:45 a.m. on 1 March 1954, unexpectedly released a large amount 
of radioactivity. Over 40 years after this incident, the study of its 
impact on the radiological health and environmental safety of the 
residents of Rongelap and Utirik Atolls continues. In 1987, re- 
searchers at Brookhaven National Laboratory established a fission 
track analysis (FTA) method for low-level *°°Pu urinalysis. Two 
years later, a new shipboard protocol was developed for collecting 
24-h radiologically clean urine samples. The purpose of this paper 
is to update information on the FTA method for measuring low- 
levels of plutonium, and to summarize results on the distribution of 
23°Pu in the populations of Rongelap and Utirik between 1981— 
1991. Plutonium detection levels (99% confidence level) in these 
samples were 2-3 uBaq, which is equivalent to 0.2-0.3 mSv effec- 
tive dose equivalent (EDE) to age 70 for Marshallese. The latest 
1991 FTA data indicate average EDE of 0.62 mSv and 1.6 mSv for 
the people of Rongelap and Utirik, respectively, which both are the 
highest values since 1988. 


34408 (CONF-940507-39) Overview of the nuclear data re- 
lated to the Hiroshima Dosimetry Discrepancy. Pace, J.V. Ill. 
Oak Ridge National Lab., TN (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From international conference on nuclear data for 





science and technology: nuclear data for the twenty-first century; 
Gatlinburg, TN (United States); 9-13 May 1994. Order Number 
DE94019334. Source: OSTI; NTIS; INIS; GPO Dep. 

Nearly half a century ago the first atomic bomb was dropped on 
Hiroshima; several days later, a second atomic bomb was dropped 
on Nagasaki. Japan immediately initiated a study of all aspects of 
the effects of the bombings. Thus the initial effort was begun to es- 
timate the overall risks of radiation effects in man due to nuclear 
detonations. By the 1950s, Japan and the United States had pro- 
duced several studies that reported on the elevated risk of cancer. 
In 1957 the first dose estimates for survivors were designated as 
Tentative 1957 Doses or T57D. In 1965 a revised dosimetry sys- 
tem was adopted to replace T57D, and the dose estimates were 
designated as Tentative 1965 Doses or T65D. The current evalua- 
tion, known as Dosimetry System 1986 or DS86, was the result of 
a presentation by H.H. Rossi in 1976 to the US National Council 
on Radiation Protection and Measurements (NCRP). In the presen- 
tation, Rossi recommended that the NCRP reduce its permissible 
neutron dose limits by an order of magnitude. A direct result of this 
drastic proposal was a new dosimetry reevaluation effort. After the 
calculations were made and compared to the measurements, it 
was found that the thermal data at both cities was in disagreement. 
The state-of-the-art radiation transport calculational codes require 
evaluated neutron and gamma-ray reaction cross-section data 
(which themselves were determined empirically or theoretically) to 
complete the cycle and calculate the measured data. This paper 
will review some of the more important in situ measured data taken 
over the last forty-five years, the measurement and reevaluation of 
some of the major cross sections required for the calculations, and 
the effort to agreement through calculations with some of the in 
situ measurements. 


34409 (CONF-940809-6) Temperature and pore pressure 
distribution in a concrete slab during the microwave decon- 
tamination process. Li, W. (Florida International Univ., Miami, FL 
(United States). Dept. of Mechanical Engineering); Ebadian, M.A.; 
White, T.L.; Grubb, R.G.; Foster, D. Jr. Oak Ridge National Lab., 
TN (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
10. international heat transfer conference; Brighton (United King- 
dom); 14-18 Aug 1994. Order Number DE95000487. Source: 
OSTI; NTIS; GPO Dep. 

As an application of microwave engineering, the new technology 
of concrete decontamination and decommissioning using mi- 
crowave energy has been recently developed. The temperature 
and pore pressure within the concrete are studied theoretically in 
this paper. The heat and mass transfer within the porous concrete, 
coupled with temperature dependent dielectric property are investi- 
gated. The effects of microwave frequency (f), microwave power 
intensity (Qo ave), Concrete porosity (¢) on the temperature and 
pore pressure distributions and their variations are fully discussed. 
The effects of the variation of complex dielectric permittivity («) and 
presentation of different steel reinforcements are also illustrated. 


34410 (DOE/ER/60396-7) The role of aging and DNA repair 
in chronic disease: Final progress report, December 1, 1985— 
September 29, 1993. Grossman, L. Johns Hopkins Univ., 
Baltimore, MD (United States). School of Hygiene and Public 
Health. Nov 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER60396. Order Number 
DE95000892. Source: OSTI; NTIS; GPO Dep. 

We carried out a molecular epidemiological study of the DNA 
repair of photochemical damage as a risk factor in basal cell carci- 
noma (BCC). In that clinic-based control study of 88 cases and 
135 cancer-free control it was found that DNA repair in the controls 
declined linearly at a rate of 0.61% per year over a 30-60 year age 
group. However, repair in younger BCC cases, significantly less 
than their age-matched controls, did not decline at the same rate 
so that the repair differences between the cases and the controls 
disappeared as the cases grew older. Besides this age effect, the 
odds are high (5:1) that an individual with low repair overexposed to 
sunlight will have basal cell carcinoma. That these odds increase to 
10:1 for females compared to male subjects led to the observation 
that repair may be sensitive to hormonal control. Because of the 
ease of BCC diagnosis it is possible to demonstrate significantly 
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that the level of DNA repair directly influences the multiplicity of tu- 
mors. Further, both those cases and controls with a family history 
of BCC invariably have reduced levels of DNA repair (p<0-05). 


34411 (DOE/ER/60657-6) [Initiation, promotion, initiation 
experiments with radon and cigarette smoke: Lung tumors in 
rats]: Progress report. Moolgavkar, S.H. Fred Hutchinson Cancer 
Research Center, Seattle, WA (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-88ER60657. Order Number DE95000409. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During the past several years, the authors have made consider- 
able progress in modeling carcinogenesis in general, and in 
modeling radiation carcinogenesis, in particular. They present an 
overview of their progress in developing stochastic carcinogenesis 
models and applying them to experimental and epidemiologic data 
sets. Traditionally, cancer models have been used for the analysis 
of incidence (or prevalence) data in epidemiology and time to tu- 
mor data in experimental studies. The relevant quantities for the 
analysis of these data are the hazard function and the probability 
of tumor. The derivation of these quantities is briefly described 
here. More recently, the authors began to use these models for the 
analysis of data on intermediate lesions on the pathway to cancer. 
Such data are available in experimental carcinogenesis studies, in 
particular in initiation and promotion studies on the mouse skin and 
the rat liver. If however, quantitative information on intermediate le- 
sions on the pathway to lung cancer were to be come available at 
some future date, the methods that they have developed for the 
analysis of initiation-promotion experiments could easily be applied 
to the analysis of these lesions. The mathematical derivations here 
are couched in terms of a particular two-mutation model of carcino- 
genesis. Extension to models postulating more than two mutations 
is not always straightforward. 


34412 (DOE/MC/30168-94/C0348) Chemical decontamina- 
tion of process equipment using recyclable chelating agents. 
Palmer, P.A. Babcock and Wilcox Co., Alliance, OH (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-93MC30168. (CONF-940853— 
11: Summer meeting of the American Institute of Chemical 
Engineers, Denver, CO (United States), 14-17 Aug 1994). Order 
Number DE95000567. Source: OSTI; NTIS; INIS; GPO Dep. 

The Babcock and Wilcox Company is performing research and 
development in the application of chelating chemicals to dissolve 
uranium compounds and other actinide species from the surfaces 
of DOE process equipment. A chelating system specific for the 
removal of uranium and other actinides will be applied to the com- 
ponent selected for full-scale demonstration of the process. After 
application of the chelating solvent for an appropriate time period, 
the spent solvent will be removed to a waste processing facility, 
and the dissolved radioactive contaminants will be precipitated out 
of the solution. The regenerated chelating solvent will then be 
available for reuse in the cleaning system, thereby minimizing the 
amount of secondary waste generated by the process. Phase 1 ac- 
tivity has begun with bench-scale tests in the laboratory, to screen 
and optimize candidate solvent systems, and will proceed to devel- 
opment of a chemical cleaning process that will be tested in a pilot 
facility on an actual piece of contaminated equipment. The poten- 
tial for application of the chelating agent as a foam rather than a 
liquid will also be investigated. The advantage of foaming applica- 
tion is a reduction of solvent volume requiring eventual treatment. 
The second phase of this program will be a full-scale demonstra- 
tion of the developed technology on contaminated process 
equipment at a DOE site. 


34413 (DOE/NV-358-Rev.2) Overview of FRMAC Opera- 
tions: Revision 2. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Remote Sensing Lab. Jul 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO08-93NV11265. Order Number DE95001302. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this overview of the Federal Radiological Moni- 
toring and Assessment Center (FRMAC) operations is to describe 
the FRMAC response to a major radiological emergency and to 
describe the subsequent response activities which provide radio- 
logical monitoring and assessment outside the immediate 
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boundaries of the radiological emergency site. In the event of a 
major radiological emergency, Federal agencies with various statu- 
tory responsibilities have agreed to coordinate their efforts at the 
emergency scene under the umbrella of the Federal Radiological 
emergency Response Plan (FRERP). This cooperative effort will 
assure the State(s) and a designed Lead Federal Agency (LFA) 
that all Federal radiological assistance is fully supporting their 
efforts to protect the public and will provide monitoring and assess- 
ment results for their immediate use in decision making. The 
Federal agencies do not relinquish their statutory responsibilities. 
However, the mandated Federal cooperation ensures that each 
agency can obtain the data critical to its specific responsibilities. 


34414 (EUR-14910) Quantitative evaluation of radiation- 
induced changes in sperm morphology and chromatin 
distribution. Aubele, M. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung mbH Muenchen, Neuherberg (Germany)); Burger, G.; 
Gais, P.; Juetting, V.; Rodenacker, K.; Hacker-Klom, V. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. 42p. Contract B16-A-172-D. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Sperm head cytometry provides a useful assay for the detection 
of radiation induced damage in mouse germ cells. Exposure of the 
gonads to radiation is long known to lead to an increase of diploid 
and higher polyploid sperm and of sperm with head shape abnor- 
malities. In the pilot studies reported here quantitative analysis of 
the total DNA content, the morphology, and the chromatin distribu- 
tion of mouse sperm were performed. The goal was to evaluate 
the discriminative power of features derived by high resolution im- 
age cytometry in distinguishing sperm of control and irradiated 
mice. Our results suggest that besides the induction of the above 
mentioned variations in DNA content and shape of sperm head 
changes of the nonhomogeneous chromatin distribution within the 
sperm may also be used to quantify the radiation effect on sperm 
cells. Whereas the chromatin distribution features show bigger 
variations for sperm 21 days after exposure (dpr), the shape pa- 
rameters seem to be more important to discriminate sperm 35 dpr. 
This may be explained by differentiation processes, which take 
place in different stages during mouse spermatogenesis. (authors). 
25 refs., 4 tabs., 7 figs. 


34415 (GSF-35/33) Working out evaluation criteria for the 
measurement of radon and its decay products in houses. Pe- 
ter, J. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. 1993. 110p. (In German). Order Number 
DE95708477. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published as BMU—1993-389. 

The measurement part is evaluated, where the parameters of 
variation of the concentration of the radon and its decay products 
with the time of day and of the year, equilibrium factor and propor- 
tion of the through decay products were examined. Conclusions 
are drawn in transferring the found results to short term measure- 
ments and measurements with active carbon dosimeters and with 
core trace dosimeters. (DG) 


34416 (INIS-BR-3397) Histomorphological study of parotid 
gland from young rats (Holtzman) submitted to ionizing radia- 
tion. Roslindo, E.B. UNESP, Araraquara, SP (Brazil). Faculdade 
de Odontologia. 1988. 73p. (in Portuguese). Order Number 
DE95600228. Source: OSTI; NTIS (US Sales Only); INIS. 

A study was performed on rats to verify v the effects of ionizing 
radiation on the structure of the parotid glands of young rats. Thirty 
twenty five-day old rats - Rattus norvegicus, albinus, Holtzman - 
with a medium body weight of 54,20 g were equally distributed in 
two experimental groups: group | - irradiated; group II - control. Af- 
ter intraperitoneal anesthetics with sodium Pentobarbital in 3% gad 
been applied, the group | - rats were immobilized in a dorsal posi- 
tion on special surgery tables. The region of the parotid glands 
were irradiated with a dose of 300 R, this procedure was repeated 
every 48 hours up to an exposition of 1200 R. The Group Il - ani- 
mals received a simulated treatment as control. The following 
conclusions may be drawn through the methodology used: the 
group | - rats gained body weight uniformly after the 13th day, this 
was not equivalent to the control group; the critical phase of glan- 
dular disorganization determined by irradiation corresponded to the 
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experimental period of 8 days, decreasing in the subsequent days; 
the serous acini and the streated ducts showed to be more radium 
sensitive even under the use of low fractionated doses; the parotid 
gland showed indications of gradual morphological recovery after 
the last exposition to X-rays. (author). 


34417 (INIS-BR-3398) Structural and histochemical con- 
siderations of parotid gland from adult rats (Holtzmann) 
submitted to x-rays exposure. Sposto, M.R. UNESP, Araraquara, 
SP (Brazil). Faculdade de Odontologia. 1988. 117p. (In Por- 
tuguese). Order Number DE95601678. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A histomorphological and histochemical study of the parotid 
gland of adult rats was carried out after subjecting the animals to a 
single X-ray irradiation dose of 900 R directed to the cervical re- 
gion. The samples for the histological analysis were obtained at 2, 
7, 15, 21, 30 and 45 days after radiation through desiccation and 
removal of the glands. The results showed clearly that the parotid 
gland is quite sensitive to X-ray irradiation with the serous acinar 
cells presenting heavier injuries than the mucous ones. A maximum 
in the deleterial action of the irradiation was detected at 15 days 
during the observation period. A comparative analysis of the glan- 
dular ducts showed that both of the types intercalated and striated 
were damaged, with the last presenting severe alterations in mor- 
phology and volume. By interpretation of the histochemical results it 
was concluded that a reduction in protein metabolism of the parotid 
gland occurred as a consequence of the X-ray irradiation. (author). 


34418 (INIS-BR-3410) Safety aspects in radiology. Silva, 
D.C. da. Universidade Federal, Rio de Janeiro, RJ (Brazil). Coor- 
denacao dos Programas de Pos-graduacao de Engenharia. May 
1991. 142p. (In Portuguese). Order Number DE95600332. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The development of a program for the evaluation of the physical 
installations and operational procedures in diagnostic radiology with 
respect to radiation-safety is described. In addition, a proposal for 
the quality analysis of X-ray equipment and film-processing is pre- 
sented. The purpose is both to ensure quality and safety of the 
radiology service, as well as to aid in the initial and in-service train- 
ing of the staff. Interviews with patients, staff practicing radiology at 
a wide range of levels and the controlling authorities were carried 
out in the State of Rio de Janeiro in order to investigate the exis- 
tence and the effective use of personal radioprotection equipment 
as well as user's and staff's concern for radiation safety. Addition- 
ally physical measurements were carried out in University Hospitals 
in Rio de Janeiro to assess the quality of equipment in day-to-day 
use. It was found that in the locations which did not have routine 
maintenance the equipment was generally in a poor state which 
lead to a high incidence of repetition of examinations and the con- 
sequent financial loss. (author). 


34419 (INIS-BR-3412) Application of compartmental 
metabolic models for determination of retention and excretion 
functions. Rodrigues Junior, O. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1994. 99p. (In Por- 
tuguese). Order Number DE95600249. Source: OSTI; NTIS (US 
Sales Only); INIS. 

After an intake of radioactive material, its behaviour in the 
human body can be described by mathematical models, where or- 
gans, tissues or regions of the body are treated as a chain of 
linked compartments. The mathematical approach for such 
metabolic models is usually done through a system of differential 
equations of first order with constant coefficients. The solutions of 
this system of equations associates the radionuclide intake, with 
the fraction excreted or retained in the organ of interest. A com- 
puter program - called INCORP and for running in PC compatible 
microcomputers - was developed in order to find the solutions of 
such system of equations, using an analytical method based on 
expansion of series of exponential matrices. The metabolic model 
presented in the ICRP-30 publication was simulated using the 
INCORP program, in order to find the respective retention and ex- 
cretion curves for selected radionuclides. (author). 


34420 (INIS-BR-3413) Large magnitude gridded ionization 
chamber for impurity identification in alpha emitting radioac- 
tive samples. Santos, R.N. dos. Pontificia Univ. Catolica de Sao 





Paulo, SP (Brazil). 1992. 128p. (In Portuguese). Order Number 
DE95601835. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper refers to a large magnitude gridded ionization cham- 
ber with high resolution used in the identification of a radioactive 
samples. The chamber and the electrode have been described in 
terms of their geometry and dimensions, as well as the best results 
listed accordingly. Several a emitting radioactive samples were 
used with a gas mixture of 90% Argon plus 10% Methane. We got 
@ energy spectrum with resolution around 22,14 KeV in agreement 
to the best results available in the literature. The spectrum of a en- 
ergy related to 92 U2%> was gotten using the ionization chamber 
mentioned in this work; several values were found which matched 
perfectly well adjustment curve of the chamber. Many other addi- 
tional measures using different kinds of adjusted detectors were 
successfully obtained in order to confirm the results gotten in the 
experiments, thus leading to the identification of some elements of 
the 92 U*5> radioactive series. Such results show the possibility of 
using the chamber mentioned for measurements of a low activity 
contamination. (author). 


34421 (INIS-mf-13969) Radiation protection in neighbour- 
ing countries in Central Europe. Proceedings. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia) 5 May 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in 3 volumes. 

This proceeding is published in 3 volumes. Volume 1 covers En- 
vironmental protection and Radiation Dosimetry. Volume 2 covers 
the Radiation Protection in Medical Exposures, Radiation Protec- 
tion in Applications of Radioisotopes and Nuclear Technology, 
Radioactive Waste Management and Decommissioning, Radiation 
Monitoring, and Emergency Planning and Preparedness. Volume 3 
covers Operational Radiation Protection, Non lonising Radiation, 
Radiation Protection Principles and Policies, Natural Radiation, 
Radiation Exposure Control: Methods and Means, and Public Edu- 
cation and Information. (blahsl). 


34422 (INIS-mf—13969, pp. 460-463) Long-term clearance of 
accidentally inhaled ®°Co aerosols in humans. Beleznay, E. 
(KFKI Atomic Energy Research Inst, P.O. Box 49, H-1525 
Budapest (Hungary)); Osvay, M. Austrian Radiation Protection As- 
sociation, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 4 Aug 1994. 486p. (CONF-9304265-: Austrian-ltalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Long-term body retention was measured of six workers who 
accidentally inhaled ®©°Co aerosols. The observed whole body re- 
tention followed a two-exponential time function between 10 and 
1800 days. The shorter exponent of 25-78 days was associated 
with activity leaving the pulmonary region, while the long-term com- 
ponent should be interpreted as the clearance of the slowest 
component of the systemic burden with a biological half-life of 600- 
1100 days. These experiences classified fresh airborne cobalt 
containing aerosols into inhalation class "W’. It was found that 
ICRP model with AMAD 4um could describe reasonably well the 
retention of our investigated cases. 


34423 


(INIS-mf-13969, pp. 468-471) Statistical analysis of 
occupational exposure in nuclear power plants. Nikodemova, 


D. (Inst. of Preventive and Clinical Medicine, Limbova 14, 
Bratislava (Slovakia)); Viadar, M.; Melichar, Z. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 4 Aug 1994. 486p. (CONF-9304265-: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Occupational doses have wide variations from zero to high val- 
ues on the logarithmic scale, according to the workers jobs. 
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However as radiation control programmes constrain higher expo- 
sures more, the variation of higher doses changes from log to 
linear scale, while the structure of lower doses remain. in the pa- 
per we analyse the annual effective doses of workers in 3 nuclear 
power plants of Jaslovske Bohunice using various distribution 
models. The hybrid-lognormal description of the annual dose distri- 
bution makes it possible to assess also the annual collective doses 
below the adopted recording level. Two methods of analysing the 
‘lost’ occupational collective doses are presented. 


34424 (INIS-mf—13969, pp. 472-475) Method for exact mea- 
surement of the external exposure around Chernobyl. Uray, |. 
(Inst. of Nuclear Research of Hungarian Academy of Sciences, P.O. 
Box 51, H-4001 Debrecen (Hungary)); Hille, R. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 4 Aug 1994. 486p. (CONF-9304265—-: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurglVTyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The general downward tendency of the state of health of the 
inhabitants in territories around Chernobyl gives reasons for recon- 
sidering values of the exposure, the individual and the collective 
dose respectively. The extension of the contaminated territories in 
question is hundreds of kilometers wide, alternating inside the high, 
middle and small contamination level without regularities. Measured 
is therefore the natural background as the lowest possible exposure 
level. For this purpose a special measuring method has been de- 
veloped and an accuracy of about 10 per cent from the background 
level already for 1-2 weeks of exposition has been obtained. By 
the short exposition time a quick rotation of the dosimeters and in 
addition, an active and correct cooperation with the population is 
possible. In consequence, reliable exposition circumstances and 
accurate results in a wide dose range are achievable. 


34425 (INIS-mf-13969, pp. 476-479) Some characteristics 
of the external exposure in territories around Chernobyl. Uray, 
|. (Inst. of Nuclear Research of Hungarian Academy of Sciences, 
P.O. Box 51, H-4001 Debrecen (Hungary)); Hille, R. Austrian Radi- 
ation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia) 4 Aug 1994. 486p. 
(CONF-9304265—: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In a four months period the dosimetric control of 3600 persons in 
Russia and Bjelorussia has been carried out. A lot of localities of 
different characters and contamination levels, (from contamination 
free ones to the contamination of 4.07 MBq/m?) at different dis- 
tances (30-300km) from Chernobyl were chosen. The urban 
character of the settlements is in general a restriction factor of the 
radiation level. A really strong correlation between the contamina- 
tion level and the external exposure of the people is characteristic 
only in small settlements (occupation in agriculture and low degree 
of urbanization). The specific dose rate is much higher for outdoor 
than for indoor groups, for people living in wooden houses than for 
those living in brick or concrete buildings. There exists an unam- 
biquous age-dependence of the external exposure, as well. 


34426 (INIS-mf—13969, pp. 483-486) "Living with radiation’ 
in Slovenia (1988-1992). Fajgelj, A. (J. Stefan Inst., Jamova 39, 
P.O. Box 100, 61111 Ljubljana (Slovenia)); Krizman, M.; Stegnar, 
P.; Skrk, J. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 4 Aug 1994. 
486p. (CONF-9304265-: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyro! (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this work the efforts which research workers have made in 
Slovenia in the last five years towards public information and edu- 
cation in the field of radioactivity and radiation are reviewed in 
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condensed form. The most important examples of books, booklets, 
articles and TV-series are presented. 


34427 (INIS-mf-13969, pp. 345-348) Radon exposure at 
workplaces. Final report of a survey in German balneotherapy. 
Schmitz, J. (Karlsruhe Nuclear Research Center, Central Safety 
Dept., P.O. Box 3640, D-7500 Karlsruhe (Germany)); Fritsche, R. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265-: Austrian-Italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countnes in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In accordance with the recommendation of ICRP publication 57 a 
nationwide examination of all balneotherapeutical stations in Ger- 
many was performed in 1990 to 1992 in order to get a detailed 
survey of possible radon exposure of staff. Almost all, i.e. more 
than 150 institutions give a reliable picture of the situation: No pre- 
diction, except in a very small number of places, can be made 
about the expected radon concentrations in the individual working 
places. The statistical evaluation shows very rare remarkable dose 
commitments. Of special interest were of course those installations, 
which explicitly offer balneotherapy with radon. Detailed measure- 
ments were performed here using Instant Working Level Meters for 
the measurement of radon daughter concentrations. Variations with 
time of radon progeny concentration were determined using contin- 
uous a-spectrometry while passive dosimetry was applied for long 
term room concentrations. Especially the continuous determina- 
tions during the therapeutical application gave valuable hints for 
radiation protections measures. Worth mentioning dose commit- 
ments were found only in ‘older’ installations where at least 
ventilation should be improved; modern establishments with good 
ventilation systems give no higher radiation exposure to workers 
even when higher radon concentrations are applied. 


34428 (INIS-mf—13969, pp. 349-353) The evaluation of the 
dose in geophysical logging. Bartha, E. (KBFi, Budapest (Hun- 
gary)); Holzzhacker, K.; Kannar, T. Austrian Radiation Protection 
Association, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 23 Jun 1994. 486p. (CONF-9304265-: Austrian-italian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Personnel exposure was measured on workers for geophysical 
logging in Hungary. Neutron and gamma doses were determined 
with solid state nuclear track detectors and TL-dosemeters. As long 
as the safety precautions are regarded nobody can reach the up- 
per dose rate limit for radiation workers. (rieger). 


34429 


(INIS-mf-13969, pp. 361-365) ELF-electromagnetic 
fields and the risk of cancer. Duftschmid, K.E. (Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria)). Austrian Radia- 


tion Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265—: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In recent years extensive epidemiological studies have indicated 
a possibie relationship between exposure with 50/60 Hz electro- 
magnetic fields and cancer. In particular two excellent Swedish 
exercises, published in 1992, suggest, that low level exposure by 
magnetic fields in the 100 nT region seem to increase the risk of 
childhood leukemia or chronic lymphocytic leukemia for opera- 
tionally exposed adults, respectively. In the case, that these results 
are verified, enormous technical and economic consequences 
woukd have to be expected in the general use and distribution of 
electric power. Major Swedish utilities are already considering such 
scenarios. The paper reviews the essential features of epidemio- 
logical studies and analyses the results and plausibility of the 
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major case/control studies on the connection between electromag- 
netic fields and cancer. Particular emphasis is given to the studies 
of Savitz, London, Ahlbom and Floderus. In addition, the recent bi- 
ological literature on possible effects of cancer initiation, promotion 
and co-promotion by extremely-low-frequency (ELF)-magnetic 
fields is reviewed in order to indicate feasible mechanisms for the 
postulated epidemiological results. The basic conclusion of this re- 
view is, that - although there are statistically significant indications 
in some of the studies for a correlation between magnetic field ex- 
posure and cancer - the present results are extremely weak and, 
up to now, there is neither evidence for a dose/response- 
relationship and nor a convincing biological model for such effects. 


34430 (INIS-mf-13969, pp. 366-369) An interactive system 
to evaluate the compatibility of broadcasting emitters with the 
hosting territory in the province of Como. Inversini, G. (Unita 
Operativa Fisica e Tutela dell’Ambiente, P.M.I.P. di Como and 
U.S.S.L. n. 11, Como (Italy)); Lepori, V.; Vecchia, P. Austrian Radi- 
ation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The continuous expansion of radio- and TV-broadcasting is lead- 
ing to a dramatic increase both in the number of plants and in the 
radiated electromagnetic power, with a possibly severe environ- 
mental and health impact. That is specially true in Italy, where a 
‘free market’ of broadcasting exists. The radiation range of most 
powerful antennas extends over very large distances, sometimes 
well beyond the boundaries of a single region, and even of the 
country, if the site is close to the national border. The interactive 
system that has been developed and installed at the Local Health 
Unit in Como allows a careful characterization and control of 
broadcasting systems over the whole territory of the Province. In 
particular, the compatibility of radio- and TV- emitters with residen- 
tial settlements or with areas of special environmental interest can 
easily be verified, and suitable mitigation measures can be 
adopted if needed. A comparison of the number of emitters in the 
province of Como with the total number of notified broadcasters in 
Italy indicates that most probably the distribution pattern of anten- 
nas is similar in all the Italian provinces. The system described 
seems therefore a very useful tool for all local health and environ- 
mental authorities, as well as for national agencies. A protocol is 
now being defined for the development of a national data base of 
emitters exploiting the same system. From the general archive, 
smaller files will be extracted for data bases to be used in individ- 
ual provinces, in the frame of a nationwide cooperation for the 
most effective control of electromagnetic pollution. 


34431 (INIS-mf-13969, pp. 382-385) Implications of the Eu- 
ropean radiation protection directives for statutory action in 
the Federal Republic of Germany. Schmitt-Hannig, A. (inst. for 
Radiation Hygiene of the Federal Office of Radiation Protection, In- 
golstaedter Landstrasse 1, D-8042 Neuherberg (Germany)); 
Baeuml, A.; Haubelt, R.; Nitschke, J.; Schwarz, E.R. Austrian Radi- 
ation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265-—: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the Federal Republic of Germany, the radiation protection leg- 
islation is basically layed down in the Atomic Energy Law and two 
separate ordinances: The Radiological Protection Ordinance and 
the X-ray Ordinance. On the basis of these ordinances several 
codes of practice, guidelines and recommendations are derived for 
practical implementation of the legislation. This means that in order 
to comply with new CEC directives or with modifications of already 
existing directives, changes in the legislative system at several 





levels down to consequences for the daily routine work of occupa- 
tionally exposed persons have to be considered. The CEC Basic 
Safety Standards in the Council Directives 80/836/Euratom and 84/ 
467/Euratom and the so-called Patient Directive 84/466/Euratom 
were implemented in the revision of both the Radiological Protec- 
tion Ordinance and the X- Ray Ordinance. The implementation of 
other directives, like for example the so-called Outside Workers Di- 
rective 90/641/Euratom, did not lead to changes in the legislative 
system since existing provisions are already in agreement with the 
CEC regulations. In the Radiological Protection Ordinance (1989), 
especially the sections about medical applications of radioactive 
substances, about the protection of the population and the workers 
were revised, and a dose limit related to the total professional life of 
radiation workers was introduced. Local operational radiation pro- 
tection rules were not affected by these changes, since they were 
already rather restrictive. In the revised X-Ray Ordinance (1987) 
the qualification requirements of medical doctors and medical as- 
sistance personnel, who are entitled to perform medical procedures 
using ionizing radiation, were layed down more strictly and a qual- 
ity assurance system for all medical X-ray units was introduced in 
order to reduce radiation exposure and to improve image quality. 
These changes implied several practical consequences. 


34432 (INIS-mf-13969, pp. 386-390) Dose equivalent or 
equivalent dose?. Leitner, A. (Bundesamt fuer Eich- und Vermes- 
sungswesen, Vienna (Austria)); Tschurlovits, M. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 23 Jun 1994. 486p. (CONF-9304265-: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyro! (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent international standards issued by ICRP and ICRU are us- 
ing terms such as dose equivalent and equivalent dose, both well 
established as well as recently coined. The development is dis- 
cussed briefly. Although these quantities are well defined, there is 
still some confusion because the quantities have different aims. In 
addition, local problems as translation into German are increasing 
the confusion. 


34433 (INIS-mf-13969, pp. 391-393) Roles and responsibili- 
ties of state public health and medical officer service in 
radiological health program in Hungary. Ozoray, K. (National 
Public Health Center, Budapest (Hungary)); Pellet, S.; Ballay, L. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 23 Jun 1994. 486p. 
(CONF-9304265-: Austrian-Italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countnes in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1991 the former Public Health Service was replaced by the 
State Public Health and Medical Officer Service (SPHAMOS) with 
much more responsibilities than the earlier organization had. The 
PHAMOS consist of the National Health Center a professional 
group of national institutes including the National Research Institute 
for Radiobiology and Radiohygiene (NIRR) for expert advice and 
technical assistance in radiation protection issues for the Office of 
Chief Medical Officer and local radiation hygiene group of the re- 
gional PHAMOS institutes. All together seven radiation hygiene 
group of the regional institutes act as radiation hygiene subcentres 
providing assistance in radiation protection matters for other two 
PHAMOS county institutes not having radiation hygiene groups. 


34434 


(INIS-mf-13969, pp. 339-342) Radiation early warn- 
ing system. Schmitzer, C. (Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria)); Kloesch, W.; Stadtmann, H. Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 


Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 21 Jun 1994. 486p. 
(CONF-9304265-—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
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Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A prototype station for a Radiation Early Warning Network has 
been designed and set up at the Austrian Research Centre 
Seibersdorf. This unit was developed to measure all relevant pa- 
rameters necessary to detect and track radioactive contamination 
at an early stage. The station consists of the following components: 
(1) Radiation measuring channel for ambient gamma doserate; (2) 
meteorological measurement channels for air temperature and hu- 
midity, wind direction and wind speed, and precipitation; (3) data 
processing and storage unit. The system is capable of unattended 
operation and data acquisition even under adverse environmental 
conditions. Connection to a central processing platform may be 
achieved via leased line, dial up over public switched telephone 
network (PSTN), or radio-frequency transmission. The remote sta- 
tion will continue acquiring and storing data for at least a month, 
even if the communications link is broken. Multiple stations can be 
combined to form a network, providing detailed information about 
radiological and meteorological data at each site. Thus increased 
ambient radiation levels may be discovered, tracked, and fore- 
casted based on calculations using current and local weather data. 
Highly sophisticated software for the central processing platform, 
employing 3-dimensional disperion calculations, yields time pro- 
jected scenarios of probable dose distributions. This may be used 
as valuable tool in decision finding based on actual data. 


34435 (INIS-mf-13969, pp. 253-256) The nuclear monitoring 
system of Hungarian army. Gaspar, J. (NBC Defence Technical 
Dept., Hungarian Army, P.O. Box 25, H-1885 Budapest (Hungary)); 
Hulej, J. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 16 Jun 1994. 
486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Country-wide measuring network for nuclear monitoring have 
been set up in Hungary by NBC Defence Technical Department of 
Hungarian Army. This paper describes the aim and the structure of 
the monitoring system. 


34436 (INIS-mf-13969, pp. 319-322) Arrangements for han- 
dling radiation accidents in the Czech Republic. Klener, V. 
(Centre of Radiation Hygiene, National Inst. of Public Health, 
Srobarova 48, CS-14700 Praha 10 (Czech Republic)). Austrian Ra- 
diation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 16 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The preparedness for handling radiation accidents in the Czech 
Republic is organized at two levels which reflect the differences in 
the kind of immediate response to the event. One of them repre- 
sents the accidents occurring mostly among radiation workers in 
industry, medicine etc., where due to the loss of control over 
sources a serious overexposure or internal contamination might oc- 
cur and a deterministic effect is imminent. Another system is 
established in respect to major emergencies which include the nu- 
clear accidents resulting in environmental contamination. The main 
features of the two systems are briefly outlined. 


34437 (INIS-mf—13969, pp. 103-106) Stochastic modeling of 
aerosol deposition in the rat lung: Implications for radon- 
induced lung cancer risk. Hofmann, W. (Salzburg Univ. 
(Austria)); Koblinger, L. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Stochastic modeling of mammalian lung structures is a promising 
novel technique. In the stochastic rat lung model the same 
methodology has been applied as already used in earlier human 
lung studies. Geometrical airway parameters are randomly selected 
by Monte Carlo techniques from distributions and correlations de- 
rived from a statistical analysis of morphometric data, whereas 
deposition probabilities for individual particles are computed by the 
usual deterministic equations. 


34438 (INIS-mf-13969, pp. 115-118) Aspects in radiation 
detriment that concern an individual and that concern a popu- 
lation. Chen, D.T.Y. (CH-5400 Baden (Switzerland)). Austrian 
Radiation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-italian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countnes in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The awareness of radiation damage are reviewed and the devel- 
opment of radiological units until to-day (ICRP 60) is sketched in 
short with a view to examine the suitability of these units to present 
radiation detriment to an individual and to a population. Then the 
ways how these units are being used in the practice are described. 
Special attention is given to application in the official reports of the 
Swiss Federal Radiation Superintendent Commission (KUeR- 
Berichten). An unhealthy tendency shows up here. This tendency 
is discussed critically. 


34439 (INIS-mf—13969, pp. 129-132) The effect of airway 
asymmetry on the deposition of radioactive particles. Balas- 
hazy, |. (Health Physics Dept., Atomic Energy Research Inst., P.O. 
Box 49, H-1525 Budapest (Hungary)); Hofmann, W. Austrian Radi- 
ation Protection Association, Seibersdorf (Austria); Slovenian 
Radiation Protection Association (Slovenia); Croation Radia- 
tion Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265-: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 


tion protection in neighbouring countnes in Central Europe. 


Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Current aerosol deposition models in airway junctures are based 
on analytical solutions of the equations of particle motion in bent 
tubes. Such models cannot predict the experimentally observed lo- 
cal inhomogeneities of particle deposition within a bifurcation zone. 
Recently, however, we have developed a numerical method for the 
calculation of aerosol particle trajectories and deposition sites in a 
model bifurcation [3,4]. In this model the geometry of a bronchial 
airway bifurcation is constructed on a three-dimensional computer 
mesh. Air flow fields within these bifurcations are then computed 
by solving the 3D Navier-Stokes equations with a finite difference 
method. Based on these geometry and air velocity field computa- 
tions, trajectories of aerosol particles under the simultaneous action 
of inertial impaction, gravitational settling, Brownian motion, and in- 
terception are simulated by solving the particles’ equations of 
motion, using Monte Carlo techniques. This model allows us to ex- 


amine spatial deposition pattems, such as hot spots at carinal 
ridges within airway bifurcations. 


34440 (INIS-mf-13969, pp. 133-136) Metrological control of 
the evaluation of personal dosimeters. Witzani, J. (Bundesamt 
fuer Eich- und Vermessungswesen, Vienna (Austria)); Aigner, B.; 
Leitner, A.; Tiefenboeck, W. Austrian Radiation Protection Associa- 
tion, Seibersdorf (Austria); Slovenian Radiation Protection 
Association (Slovenia); Croation Radiation Protection Association 
(Croatia). 6 Jun 1994. 486p. (CONF-9304265-: Austrian-litalian- 
Hungarian radiation protection symposium, Obergurgl/Tyrol 
(Austria), 28-30 Apr 1993). In Radiation protection in neighbouring 
countries in Central Europe. Proceedings. Order Number 
DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The dosimetry services of Austria issuing personal dosimeters 
for photon radiation need to be authorized and are subject to a 
monthly metrological control by the BEV. For this purpose a 
sample of 20 to 100 dosimeters from each dosimetry service is ir- 
radiated monthly and the indications of these dosimeters have to 
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comply with a performance standard. Some measurement results 
are presented. 


34441 (INIS-mf-13969, pp. 137-140) An overlook on solid 
state dosimetry conferences. Uchrin, G. (Inst. of Isotopes, P.O. 
Box 77, H-1525 Budapest (Hungary)). Austrian Radiation Protec- 
tion Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 6 Jun 1994. 486p. (CONF-9304265—: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation protection is a many-folded science and practice 
including the solid state dosimetry, SSD, too. Results and state-of- 
the-art of SSD are mostly reported on subsequent conferences 


devoted to this subject. The conference programme statistics is 
summarized. 


34442 (INIS-mf-13968, pp. 141-147) Occupation radiation 
exposures in the Czech Republic. Prouza, Z. (Centre of Radia- 
tion Hygiene, Prague (Czech Republic)); Klener, V.; Fojtikova, |.; 
Fojitk, P. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The evaluation of occupation radiation exposures (ORE) for 
Czech Republic during 1975 - 1990 period is presented. The great- 
est number of workers (about 20000) is controlled by National 
Dosimetric Service, about 9000 persons is monitored by dosimetric 
services of the uranium industry and nuclear power plants. ORE 
are evaluated periodically in intervals of one or three months. Eval- 
uation of ORE to radon and its daughters in the uranium industry is 
based on combination of the measurement of radon and its daugh- 
ters concentration in air and the data of the exposure time. 


34443 (INIS-mf-13969, pp. 161-166) High radon concentra- 
tion in outdoor air - remarks regarding evaluation and 
protective measures. Horn, W. (ingenieurbuero W. Horn, 
Schlema (Germany)). Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radon concentration in outdoor air is generally considered as 
relatively low and can, therefore, be neglected. However, there are 
particular cases featuring considerable radon concentrations and 
typical daily hydrographs. Then, it is necessary to incorporate the 
outdoor air parameters in the calculation of air changes also 
essentially affecting the energy consumption in a building. In Ger- 
many, the requirement not to exceed the upper limit of normal 
range amounting to 250 Baq/m® as long-term average value shall 
be met for common rooms. To ensure this, generally not applicable 
measures for decreasing concentration are explained. 


34444 (INIS-mf-13969, pp. 169-172) Data collection pro- 
gram for the evaluation of the radiologic consequences of 
diagnostic radiology and mass chest screening activity in 
Hungary. Giczi, F. (County Institute of Gyoer-Moson-Sopron for 
National Public Health and Medical Officer Service, Gyoer (Hun- 
gary)); Halmai, O.; Pellet, S.; Ballay, L. Austrian Radiation 
Protection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 6 Jun 1994. 486p. (CONF-9304265—: 
Austrian-italian-Hungarian radiation protection symposium, Ober- 
gurglTyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 





The implementation of the US NEXT program was performed in 
Hungary with success to build up a national program to follow the 
patient doses and the biological consequences. The variations of 
the physical and technical parameters of given projections are very 
wide suggesting the need of more frequent and detailed quality 
control and quality assurance programs in diagnostic radiology. 
Also it looks necessary to harmonize the basic demands for 
technical parameters of projections on a professional level by radi- 
ologists. The distribution of effective doses well demonstrates the 
importance of radiation protection studies and evaluations relating 
to the selected projections among various diagnostic ones. The ex- 
tension of the study relating to mass chest screening would indicate 
the reregulation of its frequency taking account the critical groups. 


34445 (INIS-mf—13969, pp. 173-176) Characterisation of var- 
ious TL detectors for diagnostic x ray measurements. 
Ranogajec-Komor, M. (Ruder Boskovic Inst., Zagreb (Croatia)); 
Muhiy-Ed-Din, F.; Vekic, B.; Milkovic, D. Austrian Radiation Protec- 
tion Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 6 Jun 1994. 486p. (CONF-9304265—: 
Austrian-ltalian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

Knowledge of the doses delivered to different organs or body 
parts permits the assessment of overall patient benefit for a diag- 
nostic treatment and the control of the radiation protection 
measures for reducing exposure. Dose measurement in x ray diag- 
nostics is complicated because low doses of radiation with low and 
variable energies have to be measured. Very interesting results of 
dose measurements in x ray diagnostics can be found in the litera- 
ture but, with few exceptions, they do not describe the reliability 
and accuracy of the dosimetric method ‘'—3). On the other hand, 
studies detailing the characteristics of various dosimetric systems 
do not check their system under clinical conditions “:5). The aim of 
this work was to compare the dosimetric characteristics of various 
TL detectors at several x ray calibration and diagnostic facilities to 
assess their suitability and reliability for dose determination in diag- 
nostic procedures. 


34446 (INIS-mf-13969, pp. 177-180) Radiological database 
system for the health physics departments of the national 
public health and officer service. Ajtony, Z. (County Institute of 
Gyoer-Moson-Sopron for National Public Health and Medical Offi- 
cer Service, Josika u. 16, H-9024 Gyoer (Hungary)); Halmai, O.; 
Giczi, F. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 6 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Recently the continuously expanding range and the large num- 
ber of radiation sources in medicine, scientific research, 
universities and industries require the exact registration of autho- 
rizations (establishment, working place, etc.), group of radiation 
sources (category, equipment, quality certificate of equipment, 
etc.), controls of radiation sources. These reasons demand the de- 
velopment of a complex database system for radiohygiene 
authority. An overview is given, how the Hungarian authorities re- 
cently solve this problem with the installation of a computerised 
network, data compilation and data processing. 


34447 (INIS-mf-13969, pp. 181-184) Radiological health 
study in angiography. Barczi, J. (National Reseach Inst. for Ra- 
diobiology and Radiohygiene, Budapest (Hungary)); Pellet, S.; 
Ballay, L.; Makar, A. Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-—: Austrian-ltalian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 


Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The number of angiography procedures in the last years in- 
creased in Hungary, there were more than 25000 procedures per 
year at the end of 80-s. Therefore there was carried out a study in 
collaboration with some of Institute for National Public Health and 
Medical Service - these are the authorities - and Hungarian Society 
of Radiologists. The aim of this study was to determine the doses 
to the hand and lens of doctor and technicians involved in fluoro- 
scopic procedures with angiography. The mean integrated doses to 
the hand and lens in case of various angiography procedures mul- 
tiplied with their annual frequency, the mean annual doses are 
below 1/10 of annual dose equivalent limits relating to extremity 
and eyelens (500 mSv, 150 mSv). In extreme cases there could be 
significant exposure but never extended these limits. 


34448 (INIS-mf-13969, pp. 185-188) Disadvantageous ten- 
dencies in the formation of radiation burden in the case of the 
ones working in nuclear medicine. Farkas, G. (Semmelweis 
Medical University, Budapest (Hungary)); Krasznai, |.; Banos, C. 
Austrian Radiation Protection Association, Seibersdorf (Austria); 
Slovenian Radiation Protection Association (Slovenia); Croation 
Radiation Protection Association (Croatia). 6 Jun 1994. 486p. 
(CONF-9304265—: Austrian-ltalian-Hungarian radiation protection 
symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In Radia- 
tion protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The motivation of nuclear medicine is a maximum -minimum 
task; to acquire physiological - pathophysiological information at the 
cost of minimum radiation burden. As the result of the development 
in medical isotope techniques and radiopharmacology, the possibil- 
ity of acquiring information has significantly increased in the past 2 
decades. The answer is not this evident in radiation burden. As far 
as the patients are concerned the trends of burden is generally de- 
creasing, but with a view to staff it's definitely unfavourable. The 
lecture based on the figures of an average nuclear medicine labo- 
ratory in Budapest, investigates the tendencies of radiation burden 
of the staff and points out the practical possibilities of reducing it. 


34449 (INIS-mf—13969, pp. 211-214) The IAEA radiation pro- 
tection laboratories. Gann, E. (international Atomic Energy 
Agency, Vienna (Austria)); Hartmann, R.; Heiss, J.; Hochmann, R.; 
Kundu, B.; Lopez Lizana, F.; Ouvrard, R. Austrian Radiation Pro- 
tection Association, Seibersdorf (Austria); Slovenian Radiation 
Protection Association (Slovenia); Croation Radiation Protection 
Association (Croatia). 6 Jun 1994. 486p. (CONF-9304265—: 
Austrian-Italian-Hungarian radiation protection symposium, Ober- 
gurgl/Tyrol (Austria), 28-30 Apr 1993). In Radiation protection in 
neighbouring countries in Central Europe. Proceedings. Order 
Number DE95600046. Source: OSTI; NTIS (US Sales Only); INIS. 

During the reported period, the activities of the Radiation Protec- 
tion Laboratory Unit (RPLU) have been considerably extended. 
Being foreseen, at the beginning, as dealing only with internal mat- 
ters, its responsibilities are now covering outside work, allowing to 
accumulate a great deal of expertise. Its staff has now reached a 
very high technical level, largely recognized. It is to expect that 
RPLU activities will continue to expand, for the following reasons, 
among which: The implementation of the new ICRP recommenda- 
tions will most probably lead to monitor larger groups of people, 
and to look for new dosimetry concepts, the probable increase of 
practical training needs, specially in developing countries where 
national radiation protection infrastructures are being developed. In 
this field, the RPLU could certainly do more than it presently does, 
taking advantage of the Seibersdorf Training Center facilities, the 
increase of external interventions. The RPLU should also put more 
efforts on activities related to radiation protection monitoring equip- 
ment. Since frequently requested to give advices in this field, in the 
frame of Technical Cooperation programmes, it seems logic to de- 
velop comparison and test works in this matter. 


34450 (INIS-mf-13982) Radiation in everyday life. 
Wahistroem, B. (imatran Voima Oy, Loviisa (Finland). Radiation 
Protection). No corporate text available. 1994. 7p. (CONF- 
9406263—: National seminar on nuclear energy in everyday life, 
Cairo (Egypt), 28-29 Jun 1994). Order Number DE95600338. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The world is radioactive. Radioactive substances and radiation 
existed on Earth before the first man was born. Radiation reaches 
man from the cosmos and is also emitted from radioactive sub- 
stances in the ground, in construction material, in the food and the 
air. All people are radioactive, too. For instance, all people have 
got radioactive Radium and Polonium in their skeleton, radioactive 
Carbon and Potassium in their muscles and radioactive noble 
gases and Tritium in their lungs. The radiation emitted by the body 
can be measured by a very sensitive radiation meter called a 
Whole Body Counter. This paper is a discussion of natural radioac- 
tivity and the increased exposure to radiations released by energy 
production and medical testing. 


34451 (INIS-mf-14313, pp. 541-556) Main principles of radi- 
ation protection. Gomaa, M.A. Arab Atomic Energy Agency 
(AAEA), Tunis (Tunisia); Atomic Energy Establishment, Cairo 
(Egypt). 1993. 766p. (CONF-9309380—: A seminar on physics and 
technology of nuclear reactors, Cairo (Egypt), 11 Sep 1993). In 
Proceedings of the symposium on the physics and technology of 
reactors. Order Number DE95603392. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the present article, the main principles of radiation protection 
are outlined, attention is paid to interaction of radiation with matter, 
biological effects of ionizing radiation and operational radiation pro- 
tection. Furthermore, dosimetric units and quantities are discussed. 
Hence, the basic radiation protection measures and the system of 
dose limitation are reviewed. 


34452 (INIS-mf-14313, pp. 579-603) Reactor operation ex- 
perience. Shaat, M.K. Arab Atomic Energy Agency (AAEA), Tunis 
(Tunisia); Atomic Energy Establishment, Cairo (Egypt). 1993. 766p. 
(CONF-9309380—: A seminar on physics and technology of nu- 
clear reactors, Cairo (Egypt), 11 Sep 1993). In Proceedings of the 
symposium on the physics and technology of reactors. Order 
Number DE95603392. Source: OSTI; NTIS (US Sales Only); INIS. 
After the TMI-2 accident, the nuclear utility industry began work- 
ing through the nuclear safety analysis centre (NSAC) and the 
institute of nuclear power operation (INPO) to develop a program 
to share information learned from analyzing nuclear plant experi- 
ences. The program was called the 'Significant event evaluation 
and information network’ (SEE-IN). The SEE-IN scope will be 
explained and presented. The feedback experience of ETRR-1 op- 
eration during its operation period will be analyzed. 2 fig., 1 tab. 


34453 (INIS-mf—14336) The possibility of metal poisoning 
in man and its prevention in Malaysia. Sharifah Barlian binti Ai- 
did (National Univ. of Malaysia, Bangi, Selangor (Malaysia)). No 
corporate text available. [1994]. 9p. (CONF-9208264—: Congress 
and seminar on science and technology: strategic sector, Kuala 
Lumpur (Malaysia), 7-13 Aug 1992). Order Number DE95600250. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Symptoms of metal poisoning in man and cases of metal poison- 
ing in other countries were cited. The increased trend of toxic 
metals in the Malaysian environment and its impact on metal con- 
tamination in food products locally grown by the farmers for home 
consumption were discussed. This raised the question on the pos- 
sibility that many cases of food poisoning occured recently might 
be due to the undetected metal poisoning and due to the ignorance 
of some villagers in ingesting metal contaminated foodstuffs. A few 
proposals were put forward with the aim to increase the awareness 
of the village folks on environmental issues so that the occurances 
of food poisoning due to toxic metals could be prevented in future. 


34454 


(LA-UR-94-2972) Estimation of radionuclide inges- 
tion: Lessons from dose reconstruction for fallout from the 
Nevada Test Site. Breshears, D.D.; Whicker, F.W.; Kirchner, T.B.; 
Anspaugh, L.R. Los Alamos National Lab., NM (United States). 
[1994]. 28p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-7405-ENG-36. (CONF-9409198—1: 
NATO scientific committee on problems of the environment 
(SCOPE) meeting on radiation from nuclear test explosion, Barnaul 
(Russian Federation), 5-10 Sep 1994). Order Number 
DE94018309. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States conducted atmospheric testing of nuclear de- 
vices at the Nevada Test Site from 1951 through 1963. In 1979 the 


U.S. Department of Energy established the Off-Site Radiation Ex- 
posure Review Project to compile a data base related to health 
effects from nuclear testing and to reconstruct doses to public 
residing off of the Nevada Test Site. This project is the most com- 
prehensive dose reconstruction project to date, and, since similar 
assessments are currently underway at several other locations 
within and outside the U.S., lessons from ORERP can be valuable. 
A major component of dose reconstruction is estimation of dose 
from radionuclide ingestion. The PATHWAY food-chain model was 
developed to estimate the amount of radionuclides ingested. For 
agricultural components of the human diet, PATHWAY predicts 
radionuclide concentrations and quantities ingested. To improve ac- 
curacy and model credibility, four components of model analysis 
were conducted: estimation of uncertainty in model predictions, es- 
timation of sensitivity of model predictions to input parameters, and 
testing of model predictions against independent data (validation), 
and comparing predictions from PATHWAY with those from other 
models. These results identified strengths and weaknesses in the 
model and aided in establishing the confidence associated with 
model prediction, which is a critical component risk assessment 
and dose reconstruction. For fallout from the Nevada Test Site, by 
far, the largest internal doses were received by the thyroid. How- 
ever, the predicted number of fatal cancers from ingestion dose 
was generally much smaller than the number predicted from exter- 
nal dose. The number of fatal cancers predicted from ingestion 
dose was also orders of magnitude below the normal projected 
cancer rate. Several lessons were learned during the study that 
are relevant to other dose reconstruction efforts. 


34455 (NIRS-M—90) Proceedings of the second workshop 
on physical and biological research with heavy ions. Ando, 
Koichi; Kanai, Tatsuaki (eds.). National Inst. of Radiological Sci- 
ences, Chiba (Japan). 1993. 56p. (CONF-9208266—: 2. workshop 
on physical and biological research with heavy ions, Chiba 
(Japan), 31 Aug 1992; HIMAC—003). Order Number DE95703925. 
Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title meeting. The 19 of the presented papers are indexed individu- 
ally. (J.P.N.). 


34456 (NIRS-M-95) Anatomical and physical characteris- 
tics for Asian Reference Man: A proposal. Tanaka, Gi-ichiro. 
National Inst. of Radiological Sciences, Chiba (Japan). Jul 1993. 
128p. Order Number DE95709793. Source: OSTI; NTIS; INIS. 

Asian Reference Man was proposed that might represent people 
who inhabit Asia and are North, South East Mongoloid and South 
Caucasoid. They live in the region of average temperature, 10- 
30degC and live primarily on foods of plant-origin. Reference 
values were proposed for dimensions (body height, chest girth, sit- 
ting height and upper and lower limbs, etc.), masses (body weight, 
weight of internal organs and tissues) and body composition (body 
lipid, LBM, mineral, protein, body water) in relation to growth and 
maturation. Six age groups of interest in current radiation protec- 
tion were taken, i.e. 0, 1 (infant), 5, 10 (child), 15 (adolescent or 
teen) and 20-50 years (adult). Some data were also given to the 
fetus. For females, however, data on masses of organs were 
somewhat limited. (author). 


34457 (NIRS-M-99) Proceedings of the third workshop on 
physical and biological research with heavy ions. Ando, Koichi; 
Kanai, Tatsuaki (eds.). National Inst. of Radiological Sciences, 
Chiba (Japan). 1993. 94p. (CONF-9309426-: 3. workshop on 
physical and biological research with heavy ions, Chiba (Japan), 2- 
3 Sep 1993; HIMAC—006). Order Number DE95703924. Source: 
OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title meeting. The 24 of the presented papers are indexed individu- 
ally. (J.P.N.). 


34458 (ORNL/TM-12814) Reference values for total blood 
volume and cardiac output in humans. Williams, L.R. (Indiana 
Univ., South Bend, IN (United States). Division of Liberal Arts and 
Sciences). Oak Ridge National Lab., TN (United States). Sep 
1994. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95000899. Source: OSTI; NTIS; GPO Dep. 





Much research has been devoted to measurement of total blood 
volume (TBV) and cardiac output (CO) in humans but not enough 
effort has been devoted to collection and reduction of results for 
the purpose of deriving typical or “reference” values. Identification 
of normal values for TBV and CO is needed not only for clinical 
evaluations but also for the development of biokinetic models for 
ultra-short-lived radionuclides used in nuclear medicine (Leggett 
and Williams 1989). The purpose of this report is to offer reference 
values for TBV and CO, along with estimates of the associated un- 
certainties that arise from intra- and inter-subject variation, errors in 
measurement techniques, and other sources. Reference values are 
derived for basal supine CO and TBV in reference adult humans, 
and differences associated with age, sex, body size, body position, 
exercise, and other circumstances are discussed. 


34459 (ORNL/TM-12817) Fourth conference on radiation 
protection and dosimetry: Proceedings, program, and ab- 
stracts. Casson, W.H.; Thein, C.M.; Bogard, J.S. (eds.). Oak 
Ridge National Lab., TN (United States). Oct 1994. 528p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (CONF-941017—: 4. conference on radiation 
protection and dosimetry, Orlando, FL (United States), 24-27 Oct 
1994). Order Number DE94018560. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This Conference is the fourth in a series of conferences orga- 
nized by staff members of Oak Ridge National Laboratory in an 
effort to improve communication in the field of radiation protection 
and dosimetry. Scientists, regulators, managers, professionals, 
technologists, and vendors from the United States and countries 
around the world have taken advantage of this opportunity to meet 
with their contemporaries and peers in order to exchange informa- 
tion and ideas. The program includes over 100 papers in 9 
sessions, plus an additional session for works in progress. Papers 
are presented in external dosimetry, internal dosimetry, radiation 
protection programs and assessments, developments in instrumen- 
tation and materials, environmental and medical applications, and 
on topics related to standards, accreditation, and calibration. Indi- 
vidual papers are indexed separately on EDB. 


34460 (PNL-10047) Hanford Radiological Protection Sup- 
port Services annual report for 1993. Lyon, M.; Bihl, D.E.; Fix, 
J.J.; Froelich, T.J.; Piper, R.K.; Olsen, P.C. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1994. 96p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94017395. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Various Hanford Site radiation protection services provided by 
the Pacific Northwest Laboratory for the US Department of Energy 
Richland Operations Office and Hanford contractors are described 
in this annual report for calendar year 1993. These activities in- 
clude internal dosimetry measurements and evaluations, in vivo 
measurements, external dosimetry measurements and evaluations, 
instrument calibration and evaluation, radiation source calibration, 
and radiological record keeping. For each of these activities, the 
routine program and any program changes or enhancements are 
described, as well as associated tasks, investigations, and studies. 
Program-related publications, presentations, and other staff profes- 
sional activities are also described. 


34461 (PNL-10066) An assessment of bias and uncer- 
tainty in recorded dose from external sources of radiation for 
workers at the Hanford Site. Fix, J.J.; Gilbert, E.S.; Baumgartner, 
W.V. Pacific Northwest Lab., Richland, WA (United States). Aug 
1994. 69p. Sponsored by USDOE, Washington, DC (United 
States);National Inst. for Occupational Safety and Health, Rockville, 
MD (United States). DOE Contract ACO06-76RL01830. Order Num- 
ber DE94017782. Source: OSTI; NTIS; GPO Dep. 

Worker dose estimates are used in epidemiologic studies of nu- 
clear workers. A major objective of these studies is to provide a 
direct assessment of the carcinogenic risk of exposure to ionizing 
radiation at low doses and dose rates. If dose estimates used in 
analyses of worker data are biased, then risk estimates expressed 
per unit of dose will also be biased. In addition, random error in 
dose estimates may lead to underestimation of risk coefficients and 
can also distort dose-response analyses. Analyses of data from nu- 
clear worker studies, including Hanford, have typically not been 
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adjusted for biases and uncertainties in dose estimates in part be- 
cause of the lack of adequate information on the nature and 
magnitude of these biases and uncertainties. This report describes 
an approach used to assess bias and uncertainty in radiation dose 
for Hanford dosimetry systems. The approach can be considered 
as an elaboration of work conducted by a technical committee ap- 
pointed by the National Academy of Sciences (NAS) used to 
quantify the bias and uncertainty in estimated doses for personnel 
exposed to radiation as a result of atmospheric testing of nuclear 
weapons between 1945 and 1962. In addition, laboratory studies 
were conducted to measure bias for selected sources of photon ra- 
diation resulting from angular response characteristics of Hanford 
dosimeter systems. An overall assessment is presented of bias 
and uncertainty for photon radiation greater than 100 keV. This ra- 
diation is expected to have caused the vast majority of recorded 
dose for Hanford workers. 


34462 (PNL-SA-24300) Practical applications of internal 
dose calculations. Carbaugh, E.H. Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9406208—1: Health Physics Society summer school on in- 
ternal dosimetry, Philadelphia, PA (United States), 20-24 Jun 1994). 
Order Number DE94014997. Source: OSTI; NTIS; INIS; GPO Dep. 

Accurate estimates of intake magnitude and internal dose are 
the goal for any assessment of an actual intake of radioactivity. 
When only one datum is available on which to base estimates, the 
choices for internal dose assessment become straight-forward: ap- 
ply the appropriate retention or excretion function, calculate the 
intake, and calculate the dose. The difficulty comes when multiple 
data and different types of data become available. Then practical 
decisions must be made on how to interpret conflicting data, or 
how to adjust the assumptions and techniques underlying internal 
dose assessments to give results consistent with the data. This 
article describes nine types of adjustments which can be incorpo- 
rated into calculations of intake and internal dose, and then offers 
several practical insights to dealing with some real-world internal 
dose puzzles. 


34463 (PNL-SA-24517) Historical development of radiation 
dose calculations for the public in the vicinity of nuclear sites 
in the United States. Pettengill, H.L. (USDOE, Washington, DC 
(United States)); Soldat, J.K.; Swinth, K.L. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO01830. (CONF-9406210-1: Health Physics Society annual 
meeting, San Francisco, CA (United States), 27-30 Jun 1994). Or- 
der Number DE94015211. Source: OSTI; NTIS; GPO Dep. 

Most Manhattan District (MD) and Atomic Energy Commission 
(AEC) sites began environmental monitoring programs in the earli- 
est years of their operation. The results were used to establish 
trends and to monitor for effluent releases that might be otherwise 
undetected. Very few data concerning radiation doses to the public 
in the vicinity of the sites were generated prior to 1960. Authorita- 
tive guidelines for controlling doses to the public were issued by 
national and international bodies beginning in the 1950s. In 1957, 
the Hanford Site began calculating and reporting maximum poten- 
tial radiation doses to the public from several environmental 
pathways of exposure. Shortly thereafter, most AEC sites began 
programs aimed at either determining public doses, or ensuring 
that the doses were below the regulatory limits. Calculations of ra- 
diation doses to Maximally Exposed Individuals (MEI) at the 
Hanford Site have been recently completed by the Hanford Envi- 
ronmental Dose Reconstruction (HEDR) project. Collective doses 
for the public at Hanford were generated for this paper by utilizing 
the data developed by HEDR and approximate demographic data. 


34464 (PNL-SA-24760) Worker radiation doses in the 
United States at the dawn of the atomic era (1940-1960). 
Strom, D.J. (Pacific Northwest Lab., Richland, WA (United States)); 
Smith, M.H.; Swinth, K.L.; Pettengill, H.J. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9406210-5: Health Physics Society annual 
meeting, San Francisco, CA (United States), 27-30 Jun 1994). Or- 
der Number DE94017801. Source: OSTI; NTIS; INIS; GPO Dep. 
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Radiation doses to workers at the Manhattan Engineer District 
(MED) and US Atomic Energy Commission (AEC) sites due to ex- 
ternal irradiation during 1940-1960 are reviewed. Categorized 
radiation dose data were available from AEC annual reports for 
some years. Annual individual radiation dose data for ten MED/ 
AEC sites for all years were available from the US Department of 
Energy's (DOE) Comprehensive Epidemiologic Data Resource 
(CEDR). These data are combined to produce an estimate of ex- 
ternal collective dose equivalent to 172,000 person-rems (1720 
person-Sv) for 1940-1960. During this period there were 41 over- 
exposures, 19 criticality incidents, and 3 deaths due to acute 
radiation syndrome among several hundred thousand workers. 


34465 (RERF-TR-19-92) A longitudinal study of growth 
and development among prenatally exposed atomic-bomb sur- 
vivors. Otake, Masanori; Fujikoshi, Yasunori; Schull, W.J.; Izumi, 
Shizue. Radiation Effects Research Foundation, Hiroshima 
(Japan). May 1994. 26p. Order Number DE95709821. Source: 
OSTI; NTIS; INIS. 

Growth retardation due to A-bomb exposure has been evaluated 
for 455 individuals with nine repeated measurements of stature at 
age 10-18 yr using growth curve analysis and either two covari- 
ates, Dosimetry Systern 1986 (DS86) uterine absorbed dose and 
postovulatory age (weeks), or three covariates, DS86 uterine dose, 
DS86 uterine dose squared, and postovulatory age. Of the several 
comparisons made by city, sex, DS86 dose, and postovulatory 
age, the largest significant difference was found. However, on the 
basis of a linear-quadratic (L-Q) dose response, no significant dif- 
ference was found. A highly significant growth retardation due to 
DS86 uterine absorbed dose was observed for all trimesters com- 
bined and for the first and second trimesters. In the first trimester, 
all parameter estimates based on a linear (L) or L-Q dose- 
response relationship were negative in relation to DS86 uterine 
absorbed dose. The parameter estimates in the second trimester 
were negative for a constant term and positive for an L or L-Q 
term. Radiation-related growth retardation at age 10-18 yr is clearly 
evident. The dose effect in the third trimester was not significant 
with either the L or the L-Q model. A growth analysis, based on an 
L dose-response relationship, was made for 704 and 838 children 
with four repeated measurements of stature from ages 10-13 and 
15-18 yr, respectively. The retardation effect is clearly evident at 
age 10-13 and continues at age 15-18. Growth retardation in age 
10-13 was highly significant for all trimesters combined but sugges- 
tive only for the first trimester. The group age 15-18 revealed a 
highly significant growth retardation for both the first and second 
trimesters. The relationship between birth weights and repeated 
measurements of stature in adolescence was discussed on the ba- 
sis of the results obtained by a growth curve analysis. (J.P.N.). 


34466 (UCRL-LR-107036) An updated dose assessment 
for Rongelap Island. Robison, W.L.; Conrado, C.L.; Bogen, K.T. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
88p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94017286. Source: 
OSTI; NTIS; GPO Dep. 

We have updated the radiological dose assessment for Ronge- 
lap Island at Rongelap Atoll using data generated from field trips to 
the atoll during 1986 through 1993. The data base used for this 
dose assessment is ten fold greater than that available for the 
1982 assessment. Details of each data base are presented along 
with details about the methods used to calculate the dose from 
each exposure pathway. The doses are calculated for a resettle- 
ment date of January 1, 1995. The maximum annual effective dose 
is 0.26 mSv y~' (26 mrem y~—"). The estimated 30-, 50-, and 70-y 
integral effective doses are 0.0059 Sv (0.59 rem), 0.0082 Sv (0.82 
rem), and 0.0097 Sv (0.97 rem), respectively. More than 95% of 
these estimated doses are due to 137-Cesium ('57Cs). About 1.5% 
of the estimated dose is contributed by 90-Strontium st), and 
about the same amount each by 239+240-Plutonium (°%24pu), 
and 241-Americium (*41 Am). 


34467 (WSRC-MS-94-0500) 121 in deer thyroids from the 
Savannah River Site. Van Middiesworth, L. (Univ. of Tennessee, 
Memphis, TN (United States). Physiology and Biophysics Dept.); 
Geary, L.; Johns, P. Westinghouse Savannah River Co., Aiken, SC 
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(United States). 10 Aug 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9410138—2: Topical meeting on environmental radiation: 
how clean is clean?, Springfield, IL (United States), 11-14 Oct 
1994). Order Number DE95000746. Source: OSTI; NTIS; INIS; 
GPO Dep. 

1281 can be released in many forms, most of which can be incor- 
porated into animals, metabolized, concentrated and stored in the 
small thyroid gland. Atmospheric nuclear weapons tests added 
~0.37 TBq of '®°1 to the ~1.48 TBq naturally present in the earth, 
oceans, and atmosphere. Previous investigators showed that dur- 
ing 1965-1969, thyroids of most cattle in USA contained less than 
0.001 Bq '2°l/g (wet weight) of thyroid. From 1984 through 1993 
the authors measured '2°| in 19 to 143 deer thyroids per year from 
the 316 square miles Savannah River Site (SRS) in SC. Most of 
these thyroids have averaged 0.1 to 2.8 Bq '*°l/g. The storage and 
release of 12°] at the SRS has been extensively reviewed. That re- 
port shows between 1954 and 1989 approximately 0.1. TBq of 129! 
was released into seepage basins, 0.2 TBq released into the at- 
mosphere and 0.3 TBq retained in waste storage tanks. From 
1985-1987 the annual medians of '@°l/g deer thyroid from SRS 
were sustained at 0.03-0.06 Bq g~' thyroid. In 1988 the median 
was highest at 0.12 Ba/g thyroid. The medians then decreased and 
in 1992 and 1993 they were 0.028 and 0.032 Bq '*°V/g thyroid. 
The annual average concentrations showed a similar trend with a 
maximum in 1989 of 2.3 Ba/g thyroid and in 1992 and 1993 the 
averages were reduced to 0.12 and 0.34 Bq '*i/g. 191 in thyroid 
glands may be a minimal biohazard but it is a convenient biological 
index of contamination by a long-lived fission product. 


34468 (WSRC-TR-94-0416) Tritium stripping in a nitrogen 
glovebox using SAES St 198. Klein, J.E.; Wermer, J.R. Westing- 
house Savannah River Co., Aiken, SC (United States). 31 Aug 
1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE95000753. Source: OSTI; NTIS; INIS; GPO Dep. 

SAES metal getter material St 198 was chosen for glovebox 
stripper tests to evaluate its effectiveness of removing tritium from 
a nitrogen atmosphere. The St 198 material is unique from a num- 
ber of other metal hydride-based getter materials in that it is 
relatively inert to nitrogen and can thus be used in nitrogen glove- 
box atmospheres. Six tritium stripper experiments which mock-up 
the use of a SAES St 198 stripper bed for a full-scale (10,500 liter) 
nitrogen glovebox have been completed. Experiments consisted of 
a release of small quantity of protium/deuterium spiked with tritium 
which were scaled to simulate tritium releases of 0.1 g., 1.0 g., and 
10 g. into the glovebox. The tritium spike allows detection using 
tritium ion chambers. The St 198 stripper system produced a re- 
duction in tritium activity of approximately two orders of magnitude 
in 24 hours (6-8 atmosphere turn-overs) of stripper operation. 
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34469 (ANL/EAIS/PP-—77154) An assessment of the risk of 
chronic lung injury attributable to long-term ozone exposure. 
Winkler, R.L.; Wallsten, T.S.; Whitfield, R.G.; Richmond, H.M.; 
Hayes, S.R.; Rosenbaum, A.S. Argonne National Lab., IL (United 
States). [1994]. 19p. Sponsored by Environmental Protection 
Agency, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Agreement DW89933210-01-1. Order Number 
DE94019260. Source: OSTI; NTIS; GPO Dep. 

This paper presents an application that illustrates the use of for- 
mal methods for the encoding of experts’ probabilistic judgments in 
the context of a risk assessment. Such a risk assessment can, of 
course, provide valuable information to those responsible for impor- 
tant policy decisions. The work described here is part of a larger 
risk assessment project sponsored by the US Environmental Pro- 
tection Agency. The purpose of this research is to characterize 
scientific judgment regarding the risk of chronic lung injury to 





children aged 8 through 16 and adult outdoor workers due to long- 
term ozone exposure in areas with patterns of exposure similar to 
those found in Southern California and the Northeast. The mea- 
sure of injury is the incidence of mild or moderate lesions in the 
centriacinar region of the lung. Probabilities over population 
response rates were elicited from six health experts actively re- 
searching ozone-induced lung injury. The authors describe their 
approach, present some judgmental probability distributions over 
the population response rates for formation of lesions induced by 
exposure to ozone, summarize some qualitative results, and offer 
some concluding comments. 


34470 (CONF-9405196-2) The molecular mechanics pro- 
gram DUPLEX: Computing structures of carcinogen modified 
DNA by surveying the potential energy surface. Hingerty, B.E. 
(Oak Ridge National Lab., TN (United States). Health Sciences Re- 
search Div.); Broyde, S. Oak Ridge National Lab., TN (United 
States); New York Univ., NY (United States). Dept. of Biology. 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ; FG02-90ER60931. 
From 27. Jerusalem symposium in quantum chemistry and bio- 
chemistry; Jerusalem (israel); 23-26 May 1994. Order Number 
DE94019153. Source: OSTI; NTIS; GPO Dep. 

The nucleic acids molecular mechanics program DUPLEX has 
been designed with useful features for surveying the potential en- 
ergy surface of polynucleotides, especially ones that are modified 
by polycyclic aromatic carcinogens. The program features helpful 
strategies for addressing the multiple minimum problem: (1) the 
reduced variable domain of torsion angle space; (2) search strate- 
gies that emphasize large scale searches for smaller subunits, 
followed by building to larger units by a variety of strategies; (3) 
the use of penalty functions to aid the minimizer in locating se- 
lected structural types in first stage minimizations; penalty functions 
are released in terminal minimizations to yield final unrestrained 
minimum energy conformations. Predictive capability is illustrated 
by DNA modified by activated benzoja]pyrenes. 


34471 (DOE/EW/50625-T18-Vol.4) Environmental Hazards 
Assessment Program: Volume 4: Annual report, July 1, 1993— 
June 30, 1994. Medical Univ. of South Carolina, Charleston, SC 
(United States). [1994]. 725p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG01-92EW50625. Order Num- 
ber DE94019075. Source: OSTI; NTIS; INIS; GPO Dep. 

The Medical University of South Carolina’s (MUSC) vision is to 
become the premier national resource for medical information and 
for environmentaVhealth risk assessment. A key component to the 
success of the many missions of the Environmental Hazards As- 
sessment Program (EHAP) is timely access to large volumes of 
data. The significant growth in the number of environmentaVhealth 
information systems that has occurred over the past few years has 
made date access challenging. This study documents the results of 
the needs assessment effort conducted to determine the informa- 
tion access and processing requirements of EHAP. The following 
topics are addressed in this report: immunological consequences 
of beryllium exposure; assessment of genetic risks to environmen- 
tal diseases; low dose-rate radiation health effects; environmental 
risk perception in defined populations; information support and 
access systems; and environmental medicine and risk communica- 
tion: curriculum and a professional support network-Department of 
Family Medicine. 


34472 (DOE/EW/50625—T18-Vol.5) Medical University of 
South Carolina Environmental Hazards Assessment Program: 
Volume 5: Annual report, July 1, 1993—June 30, 1994 deliver- 
ables. Medical Univ. of South Carolina, Charleston, SC (United 
States). [1994]. 115p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-92EW50625. Order Number 
DE94019076. Source: OSTI; NTIS; GPO Dep. 

The Medical University of South Carolina’s vision is to become 
the premier national resource for medical information and for envi- 
ronmentaVhealth risk assessment. A key component to the success 
of the many missions of the Environmental Hazards Assessment 
Program (EHAP) is timely access to large volumes of data. This 
study documents the results of the needs assessment effort 
conducted to determine the information access and processing re- 
quirement of EHAP. The following topics are addressed in this 
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report: environmental medicine and risk communication: curriculum 
and a_ professional support network-Department of Family 
Medicine; environmental hazards assessment and education pro- 
gram in pharmacy graduate education in risk assessment; and 
graduate education risk assessment. 


34473 (DOE/EW/50625—T 18-Vol.6) Medical University of 
South Carolina Environmental Hazards Assessment Program: 
Volume 6: Annual report, July 1, 1993—June 30, 1994 deliver- 
ables. Medical Univ. of South Carolina, Charleston, SC (United 
States). [1994]. 908p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-92EW50625. Order Number 
DE94019077. Source: OSTI; NTIS; GPO Dep. 

The Medical University of South Carolina’s vision is to become 
the premier national resource for medical information and for envi- 
ronmentaVhealth risk assessment. A key component to the success 
of the many missions of the Environmental Hazards Assessment 
Program (EHAP) is timely access to large volumes of data. This 
study documents the results of the needs assessment effort 
conducted to determine the information access and processing re- 
quirements of EHAP. This report addresses the Department of 
Environmental Health Science, education and training initiative. 


34474 (ETDE/DE-mf-95703476) Forest damage in ancient 
oak trees in damaged stands in Bavaria - damage to the fine 
root system: Final report. Vincent, J.M. Muenchen Univ. (Ger- 
many). Lehrstuhl fuer Forstbotanik. Mar 1991. 22p. (in German). 
Sponsored by Bayerisches Staatsministerium fuer Ernaehrung, 
Landwirtschaft und Forsten, Muenchen (Germany). Foerderkennze- 
ichen F 39. Order Number DE95703476. Source: OSTI; NTIS (US 
Sales Only). 

Comparative investigations of the fine root system of ancient oak 
trees in damaged stands had the following results: In deep soil lay- 
ers (30-80 cm) the fine root mass (live and dead roots) of visibly 
sick trees was always smaller than that of healthy ones. Root loss 
in slightly and heavily damaged oak-trees was similar. An associa- 
tion between the health status of the crown and the number of 
mycorrhizas was not established. Visibly damaged trees, however, 
showed changes in the frequency of individual types of mycorrhiza. 
In a substrate experiment, the forest soil under healthy and under 
damaged ancient oak trees had a similar effect on the mycorrhiza- 
tion of oak seedlings. The addition of straw to the soil in the site 
(nitrogen barrier) led to a significant drop in the rate of mycorrhiza- 
tion. In the uppermost soil layer (0-20 cm) under sick oak-trees, 
the activity of the soil microflora is assumed to be reduced. The 
part played by soil in damage to the fine roots is discussed. The 
conclusion is drawn that oak is particularly susceptible to 
windthrow. Special care of forest soil during rejuvenation and har- 
vesting measures is recommended. (orig.) 


34475 (LUNBDS-NBLI-94-1027) Mobilization and transport 
of dissolved organic matter and its biological effects in acidi- 
fied, humic freshwaters. Kullberg, A. Lund Univ. (Sweden). Dept. 
of Ecology. Jun 1994. 33p. Order Number DE95700273. Source: 
OSTI; NTIS. 

This thesis examines some of the functional properties of dis- 
solved organic material (DOM), and the effects of acidification and 
liming on its hydrophobic character. The dissolved organic material 
(DOM) of humic freshwaters is an important ecological factor in 
acidified waters. DOM in ackiified, humic waters has been shown 
to have both positive and negative effects on macro-invertebrates. 
In this thesis, octanol solubility was used as a measure of the po- 
tential ability of DOM to be absorbed to or absorbed in biological 
systems. As pH decreased, more of the DOM becomes octanol 
soluble. The main part of the allochthonous dissolved organic mat- 
ter, transported to a peat bog lake, came through hydraulic vents. 
There was no strong evidence supporting the hypothesis that oc- 
tanol soluble material is mobilized at the land/water interface, when 
allochthonous dissolved organic material passes a pH and conduc- 
tivity gradient, entering this humic lake. More of the DOM in the 
lake water was octanol soluble, compared to the water coming 
from the terrestrial environment through sub-surface flow. The re- 
sults indicate that the amount and concentration of this 
hydrophobic fraction is dependent on the source of the parent ma- 
terial, the season, watershed characteristics, and the biological 
activity of the microbial community in the water. The results of the 
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studies of a limed humic stream indicated that the quality of the 
particulate organic material was altered, presumably altering the 
food quality for benthic invertebrates. The overall effect on the ben- 
thic community was studied in 20 streams of different pH and 
humic content. The results showed that the species richness in 
acidified streams, with a pH less than 5.5, was higher than in 
streams with low or high concentrations. The relationship between 
humic content and species richness followed a second order poly- 
nomial function, with the maximum species richness occurring in 
streams with a colour of about 300 mg PUL. 126 refs 
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34476 (CONF-9303304—-1) Cell membrane potentials in- 
duced during exposure to EMP fields. Gailey, P.C.; Easterly, 
C.E. Oak Ridge National Lab., TN (United States). [1994]. 8p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From Theater nuclear 
warfare program; Williamsburg, VA (United States); 16-18 Mar 
1993. Order Number DE94018952. Source: OSTI; NTIS; GPO Dep. 

Internal current densities and electric fields induced in the human 
body during exposure to EMP fields are reviewed and used to pre- 
dict resulting cell membrane potentials. Using several different 
approaches, membrane potentials of about 100 mV are predicted. 
These values are comparable to the static membrane potentials 
maintained by cells as a part of normal physiological function, but 
the EMP-induced potentials persist for only about 10 ns. Possible 
biological implications of EMP-induced membrane potentials includ- 
ing conformational changes and electroporation are discussed. 
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34477 (SAND—93-7047/1) Style, content and format guide 
for writing safety analysis documents: Volume 1, Safety analy- 
sis reports for DOE nuclear facilities. Sandia National Labs., 
Albuquerque, NM (United States); Shipley Associates, Bountiful, 
UT (United States). Jun 1994. 179p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94018519. Source: OSTI; NTIS; GPO Dep. 

The purpose of Volume 1 of this 4-volume style guide is to fur- 
nish guidelines on writing and publishing Safety Analysis Reports 
(SARs) for DOE nuclear facilities at Sandia National Laboratories. 
The scope of Volume 1 encompasses not only the general guide- 
lines for writing and publishing, but also the prescribed topics/ 
appendices contents along with examples from typical SARs for 
DOE nuclear facilities. 


34478 (SAND-94-1723) Hazards to people and _ aircraft 
from flight test debris generated at high altitudes. Cole, J.K. 
(Sandia National Labs., Albuquerque, NM (United States). Flight 
Dynamics Dept.); Wolfe, W.P. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1994. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94019087. Source: OSTI; NTIS; GPO Dep. 

One of the most important aspects of preparing for a rocket- 
boosted flight test is conducting a mission hazards analysis to 
quantify the risks associated with the test. These results must be 
presented to the organization holding the flight safety responsibility 
for the test and must be of sufficient quantitative detail and thor- 
oughness to show that the test can be conducted within the 
specified safety guidelines. One of the steps in the flight safety 
analysis methodology is the generation of statistical debris density 
data, which is then combined with demographic data to yield an 
upper bound on the casualty expectation. The most conservative 
approach to managing the hazards associated with flight-test de- 
bris is to contain all debris within a controlled area and keep all 
nonessential personnel out of that area. However, for many tests 
this approach is much too conservative. A more realistic approach, 
especially when large numbers of small fragments are generated, 
is to reduce the size of the hazard area by discarding those debris 
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fragments that are non-hazardous. The quantification of the bound- 
ary between hazardous and non-hazardous debris fragments is the 
subject of this report. Two hazards of flight-test debris are address 
here: hazards to people exposed on the ground and hazards to 
aircraft in flight. A survey was conducted of the literature and of ex- 
perts in the field of debris effects. The survey results are presented 
here and recommendations made regarding the minimum energy 
levels and minimum particle size that need be considered in a 
flight safety analysis. 


34479 (UCRL-ID—117818-Vol.1) World commercial aircraft 
accidents, 3rd edition, 1946-1993: Volume 1: Jet and turbo- 
prop aircrafts. Kimura, C.Y. Lawrence Livermore National Lab., 
CA (United States). Jun 1994. 331p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94017487. Source: OSTI; NTIS; GPO Dep. 

This report is a compilation of all accidents world-wide involving 
aircraft in commercial service which resulted in the loss of the air- 
frame or one or more fatality, or both. This information has been 
gathered in order to present a complete inventory of commercial 
aircraft accidents. Events involving military action, sabotage, terror- 
ist bombings, hijackings, suicides, and industrial ground accidents 
are included within this list. Each accident is presented with infor- 
mation in the following categories: date of the accident, airline and 
its flight numbers, type of flight, type of aircraft, aircraft registration 
number, construction number/manufacturers serial number, aircraft 
damage, accident flight phase, accident location, number of fatali- 
ties, number of occupants, cause, remarks, or description (brief) of 
the accident, and finally references used. The third edition is an 
expanded and updated version of the earlier second edition. All ac- 
cidents listed in the second edition are included in the third edition 
as well as accidents which occurred since the publication of the 
second edition and other studies in preparation at the time the sec- 
ond edition was being prepared. Also included in the third edition 
are additional sorts of commercial aircraft accidents by aircraft 
types. 
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32257, 32258, 32266, 32267, 32268, 32269, 32270, 32283, 32288, 
32289, 32291, 32292, 32341, 32346, 32398, 32434, 32523, 32734, 
33693, 34184, 34208, 34295 


34480 (ANL/ER/PP—79574) Statistical properties of geo- 
logic fractals. Loehle, C. Argonne National Lab., IL (United 
States). Environmental Research Div. [1994]. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94019272. Source: OSTI; NTIS; GPO 
Dep. 

To use fractal models for geologic data, the statistical properties 
of fractals need to be clarified. No sampling or estimation theory for 
fractals currently exists. Several concrete steps in this direction are 
taken here. First, the information fractal dimension is proposed as 
a new measure that is relatively robust with respect to sampling er- 
ror. The information fractal is tested with field data and is shown to 
be capable of delineating stratified structures and defining the scale 
of heterogeneity in the data. Comparison to semivariance analysis 
reveals the superiority of the fractal model for sample data that are 
nonisotropic and nonstationary. It is argued that approaches using 
regression to estimate fractal dimensions of spatial patterns are 
Statistically invalid, and alternatives are proposed. Sampling of 
geologic objects with transects (e.g., wells) is explored. For non- 
isotropic media, random placement of transects is shown to give 
an unreliable estimate of pattern. For transects taken perpendicular 
to a directional pattern (i.e., strata), it is shown that the man of 
multiple estimates of the multiscale fractal dimensional profile does 
converge to the true value. Other sampling issues are addressed. 





34481 (ANL/ES/PP-76517) Anatomy of the Midcontinent 
Rift beneath Lake Superior. Thompson, M.D. (Argonne National 
Lab., IL (United States)); McGinnis, L.D.; Ervin, C.P.; Mudrey, M.G. 
Argonne National Lab., IL (United States). [1994]. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019298. Source: OSTI; NTIS; 
GPO Dep. 

The structure and geometry of the 1.1-b.y.-old Midcontinent Rift 
system under Lake Superior is interpreted from 20 seismic reflec- 
tion profiles recorded during the early and mid-1980s. The seismic 
data reveal that rift basins under Lake Superior are variable in 
depth and are partially filled with Keweenawan age sediments to 
depths of 7 km or more and volcanic flows to depths of 36 km. 
These rift basins form a continuous and sinuous feature that widens 
in the Allouez Basin and Marquette Basin in the western and cen- 
tral lake and narrows between White Ridge and the Porcupine 
Mountains. The rift basin bends southeast around the Keweenaw 
Peninsula, widens to about 100 km as it extends into the eastern 
half of Lake Superior, and exists the lake with its axis in the vicinity 
of Au Sable Point in Pictured Rocks National Lake Shore, about 50 
km northeast of Munising, Michigan. The axis of the rift may exit 
the western end of the lake near Chequamegon Bay in Wisconsin. 
However, lack of data in that area limits interpretation at this time. 
Prior to late-stage reverse-faulting, a continuous basin of more uni- 
form thickness was present beneath the lake. Crustal extension 
during rifting of approximately 50 km was followed by plate conver- 
gence and crustal shortening of approximately 30 km, with the 
major component of thrust from the southeast. Crustal shortening 
occurred after development of rift grabens and their filling with lava 
flows, but before deposition of the final sag basin sediments. Inte- 
gration of information obtained from outcrops with data reported 
here indicates that the Lake Superior section of the rift is associ- 
ated with as many as three major boundary faults. 


34482 (CONF-940353-8) Investigating the resolution of re- 
sistivity arrays using inverse theory. Beard, L.P. (Oak Ridge 
National Lab., TN (United States)); Tripp, A.C. Oak Ridge National 
Lab., TN (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Symposium on the application of geophysics to environmen- 
tal and engineering problems; Boston, MA (United States); 27-31 
Mar 1994. Order Number DE94017760. Source: OSTI; NTIS; GPO 
Dep. 

We used a fast 2-D minimum structure inverse solution to exam- 
ine the ability of different resistivity arrays to resolve structures 
given noisy synthetic data. We found that the resistivity models ob- 
tained from it inversion of the dipole-dipole data were usually very 
similar to the estimated models from pole-dipole data, and both 
were superior to estimated models from pole-pole data. This is be- 
cause noisy dipole-dipole or pole-dipole data define geoelectric 
structures much more precisely than an equivalent set of noisy 
pole-pole data. One structure where the dipole-dipole array ap- 
peared decidedly superior was the prism beneath a conductive 
overburden. The final estimated models from he pole-pole data 
were more poorly resolved than the final models from the other ar- 
rays. Our results show that the pole-pole data is a poor choice if 
vertical resolution of a geoeiectde structure is crucial. Furthermore, 
if pole-pole data contains even a fraction of a percent of noise, the 
uwsforrr ation of such data through superposition to equivalent 
data of other array types is virtually impossible, and significant in- 
formation is lost. 


34483 (DOE/ER/14079-32) Velocity analysis for trans- 
versely isotropic media. Alkhalifah, T.; Tsvankin, |. Colorado 
School of Mines, Golden, CO (United States). Center for Wave 
Phenomena. Aug 1994. 62p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER14079. (CWP-145P; 
CONF-9305377—2: CWP annual project review meeting, Brecken- 
ridge, CO (United States), 11-14 May 1993). Order Number 
DE95000643. Source: OSTI; NTIS; GPO Dep. 

The main difficulty in extending seismic processing to anisotropic 
media is the recovery of anisotropic velocity fields from surface re- 
flection data. Velocity analysis for transversely isotropic (Tl) media 
can be done by inverting the dependence of P-wave moveout 
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velocities on the ray parameter. P-wave NMO velocity in homoge- 
neous Tl media with a vertical symmetry axis depends just on the 
zero-dip value Vamo and a new effective parameter 7 that reduces 
to the difference between Thomsen parameters « and 6 in the limit 
of weak anisotropy. It is possible to obtain 7 and reconstruct the 
NMO velocity as a function of ray parameter using moveout veloci- 
ties for two different dips. Moreover, Vamo(0) and 7 determine not 
only the NMO velocity, but also also long-spread (nonhyperbollic) 
P-wave moveout for horizontal reflectors and time-migration 
impulse response. Inversion of dip-moveout information allows per- 
formance of all time-processing steps in TI media using only 
surface P-wave data. Isotropic time-processing methods remain 
entirely valid for elliptical anisotropy (« = 6). Accurate time-to-depth 
conversion, however, requires the vertical velocity Vpp be resolved 
independently. If I-PO is known, then allisotropies « and 6 can be 
found by inverting two P-wave NMO velocities corresponding to a 
horizontal and a dipping reflector. If no information is available, all 
three parameters (V po, €, and 5) can be obtained by combining in- 
version results with shear-wave information. such as the P-SV or 
SV-SV wave NMO velocities for a horizontal reflector. Generaliza- 
tion of Tsvankin’s single-layer NMO equation for layered anisotropic 
media with a dipping reflector provides a basis for extending 
anisotropic velocity analysis to vertically inhomogeneous media. 
The influence of a stratified overburden on moveout velocity can 
be stripped through a Dix-type differentiation procedure. 


34484 (DOE/ER/14079-33) P-wave signatures and parame- 
terization of transversely isotropic media: An overview. 
Tsvankin, |. Colorado School of Mines, Golden, CO (United 
States). Center for Wave Phenomena. Jul 1994. 51p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14079. (CWP-152P; CONF-9305377—1: CWP annual project 
review meeting, Breckenridge, CO (United States), 11-14 May 
1993). Order Number DE95000644. Source: OSTI; NTIS; GPO 
Dep. 

Progress in seismic inversion and processing in anisotropic me- 
dia depends on our ability to relate different seismic signatures to 
the anisotropic parameters. While the conventional notation (stiff- 
ness coefficients) is suitable for forward modeling, it is inconvenient 
in developing analytic insight into the influence of anisotropy on 
wave propagation. The author gives a consistent description of P- 
wave signatures in transversely isotropic media with arbitrary 
strength of the anisotropy, using the notation suggested by Thom- 
sen (1986). The influence of transverse isotropy on P-wave 
propagation is shown to be practically independent of the vertical 
S-wave velocity Vso, even in models with strong velocity variations. 
Therefore, the contribution of transverse isotropy to P-wave kine- 
matic and dynamic signatures is controlled by just two anisotropic 
parameters, « and 6, with the vertical velocity Vpp being no more 
than a scaling coefficient in homogeneous models. 


34485 (DOE/ER/14079-34) 2D Depth migration in trans- 
versely isotropic media using explicit operators. Uzcategui, O. 
Colorado School of Mines, Golden, CO (United States). Center for 
Wave Phenomena. Apr 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-89ER14079. 
(CWP-154P; CONF-9305377-—3: CWP annual project review meet- 
ing, Breckenridge, CO (United States), 11-14 May 1993). Order 
Number DE95000645. Source: OSTI; NTIS; GPO Dep. 

Stable, explicit depth-extrapolation filters can be used to propa- 
gate plane waves corresponding to the qP and qSV (quasi-P and 
quasi-SV propagation) modes for transversely isotropic (TI) media. 
The author discusses and compare results of two different methods 
for obtaining the filters for T| media with a vertical axis of symmetry 
(VTI). The first, a modified Taylor series method, is used to calcu- 
late the N-coefficients of a finite-length filter such that the Taylor 
expansion around vertical propagation matches the spatial Fourier 
transform of the downward-continuation operator for VT! media. 
Second, a least-squares method is used to calculate the filter coef- 
ficients such that the amplitude and phase departures from the 
ideal response of the downward-continuation operator for- VTI me- 
dia are minimized over a range of frequencies and propagation 
angles. In both methods, the amplitude response of the filter is 
forced to be less than unity in the evanescent region in order to 
achieve stability. In general, as exemplified in all the cases studied 
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here, the constrained least-squares method produced filters with 
accurate wavefield extrapolation for a wider range of propagation 
angles than that obtained for the modified Taylor series method. In 
both methods, the maximum angle that can be accurately propa- 
gated depends on the ratio of frequency to vertical phase velocity 
(f/Vy), and on the length of the filter. However, for a fixed filter 
length and for a given ratio f/V,, the maximum angle propagated 
with accuracy depends on the elastic constants of the medium. 
The accuracy of the filters degrades as the degree of anisotropy 
becomes more extreme. 


34486 (GSF-4/94) lIsotope-geochemical studies on frac 
tions of dissolved organic carbon (DOC) for determining the 
origin and evolution of DOC for purposes of groundwater dat- 
ing. Geyer, S. GSF Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany); 
Muenchen Univ. (Germany). Fakultaet fuer Geowissenschaften. 
Jan 1994. 198p. (In German). Order Number DE95708242. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The laboratory work consisted in developing and testing methods 
of extraction and enrichment of individual high-purity DOC fractions 
(fulvic acids, humic acids, and low-molecular substances) with the 
aim of preparing large quantities of groundwaters (> 1000 !) with 
low DOC concentrations so as to obtain sufficient sampling mate- 
rial. Chemical characterisation of DOC consisted in an analysis of 
humic and fulvic acids with regard to element composition (C, H, 
N, O, S) and inorganic trace elements. Isotopic characterization of 
the DOC fractions consisted in determining '*C, '3C, and °H lev- 
els. For the first time 6°*S and 6'°N relations in humic and fulvic 
acids dissolved in groundwater were determined. (orig./DG) 


34487 (LA-SUB-—94-38) Magnetotelluric mapping of upper 
crustal isotherms beneath the Valles Caldera hydrothermal 
system. Jiracek, G.R. (San Diego State Univ., CA (United States)); 
Kinn, C.L.; Scott, C.L.; Curran, S.A.; Kuykendall, M.G. Los Alamos 
National Lab., NM (United States); San Diego State Univ., CA 
(United States); California Inst. of Tech., Pasadena, CA (United 
States). 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94013606. Source: OSTI; NTIS; GPO Dep. 

Magnetotelluric (MT) soundings across the western margin of the 
Valles Caldera hydrothermal system in New Mexico have revealed 
a striking correlation between depth of the electrically conductive 
portion of the upper crust and isotherms projected from deep 
geothermal test wells. The crust is highly resistive (2 1000 ohm-m) 
in the range of 2 to 4 km depth where temperatures of over 300°C 
have been logged in test wells. However, at greater depths the up- 
per crust becomes increasingly conductive; in this range, the 
conductivity contours closely match the projected isotherms. The 
inferred geoelectric section was obtained by two-dimensional inver- 
sion after shallow three-dimensional distortion corrections were 
applied to the data. inversions were constrained to depths as great 
as 4 km by borehole electric logs which highly compatible with the 
nearby MT soundings. Possible reasons for the positive correlation 
between the conductive depth patterns and the isotherms are: (1) 
fluid accumulation within the thermally controlled brittle-ductile tran- 
sition and (2) a halo of conductive mineralization (e.g., connected 
sulfide films) surrounding a still cooling, shallow intrusive. 


34488 (LA-SUB-94-76) Trace element characteristics of 
lithospheric and asthenospheric mantle in the Rio Grande rift 
region. Perry, F.V. (New Mexico Univ., Albuquerque, NM (United 
States). Dept. of Geology). Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94013609. Source: OSTI; NTIS; GPO Dep. 

Trace element analyses of 10 mafic volcanic rocks from the Col- 
orado Plateau transition zone, Colorado Plateau, Rio Grande rift, 
and Great Plains were obtained to characterize the trace element 
characteristics of asthenospheric and lithospheric mantle beneath 
these regions. Characterization of these mantle reservoirs using 
the trace element contents of basalts allows one to track the re- 
sponse of the lithosphere to continental rifting and extension. 


34489 


(LA-SUB-94-125) Distribution of light element iso- 
topes in Bencubbin and Weatherford meteorites: An indicator 
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of heterogeneity in the primitive solar nebula. Blacic, J.; Mag- 
giore, C.; Taylor, J.; Newsom, H.; Marti, K. Los Alamos National 
Lab., NM (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94019167. Source: OSTI; NTIS; GPO Dep. 

The objective is to study light element isotopes, particularly '=N, 
in meteorites to elucidate early solar nebula processes. The ap- 
proach is to use microion beams to induce characteristic nuclear 
reactions in specific minerals in the meteorites, and to develop iso- 
tope imaging techniques by beam rastering. Early results 
demonstrate the feasibility of the beam rastering technique and we 
have successfully measured a 6'5N ratio of about -50 °/oo in 
sinoite (Si2N2O) in an enstatite chondrite. No conclusions can be 
drawn at this stage of the investigation. Ultimately, the results are 
important to understanding conditions during planetary formation, 
and in developing new analytic techniques applicable to a wide 
range of geophysical problems. 


34490 (LA-SUB—94-127) Quarternary evolution of fluvial 
systems in the northern Rio Grande rift: Implications for verti- 
cal crustal uplift and rift tectonics: Final report, October 1, 
1988-September 30, 1989. Harrington, C.D. (Los Alamos National 
Lab., NM (United States)); Wells, S.G. Los Alamos National Lab., 
NM (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94019166. Source: OSTI; NTIS; GPO Dep. 

We propose to establish the late Cenozoic history of incision of 
the Rio Grande in the northern rift and to relate the variations of 
drainage incision to vertical uplift and rift tectonics. Our objectives 
are to establish the nature and timing of Rio Grande gorge devel- 
opment across the boundary between the Espanola/Taos-San Luis 
basins using isotopic and varnish cation ratio dating, establishing 
isochrons along gorge walls and isoleths of incision rates through- 
out the gorge, and documenting spatial and temporal variations in 
the isopleth data that might reflect deformation resulting from 
crustal uplift. The results of this study will be significant because 
the derived isochrons and incision rates can be used to date peri- 
ods and to document the areal extent of vertical crustal uplift which 


may reflect asthenospheric and lithospheric interactions beneath 
the rift. 


34491 (LA-UR-94-2770) Infrasonic observations of the 
Northridge, California, earthquake. Mutschiecner, J.P.; Whitaker, 
R.W. Los Alamos National Lab., NM (United States). [1994]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9406244—2: 6. international 
symposium on long range sound propagation, Ottawa (Canada), 
12-14 Jun 1994). Order Number DE94018095. Source: OSTI; 
NTIS; GPO Dep. 

Infrasonic waves from the Northridge, California, earthquake of 
17 January 1994 were observed at the St. George, Utah, infra- 
sound array of the Los Alamos National Laboratory. The distance 
to the epicenter was 543 kilometers. The signal shows a complex 
character with many peaks and a long duration. An interpretation is 
given in terms of several modes of signal propagation and genera- 
tion including a seismic-acoustic secondary source mechanism. A 
number of signals from aftershocks are also observed. 


34492 (LBL-35888) Detailed characterization of a fractured 
limestone formation using stochastic inverse approaches. 
Gupta, A.D.; Vasco, D.W.; Long, J.C.S. Lawrence Berkeley Lab., 
CA (United States). Jul 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94018540. Source: OSTI; NTIS; GPO Dep. 

We discuss here two inverse approaches to construction of frac- 
ture flow models and their application in characterizing a fractured 
limestone formation. The first approach creates “equivalent discon- 
tinuum” models that conceptualize the fracture system as a 
partially filled lattice of conductors which are locally connected or 
disconnected to reproduce the observed hydrologic behavior. An 
alternative approach viz. “variable aperture lattice” models repre- 
sent the fracture system as a fully filled network composed of 
conductors of varying apertures. The fracture apertures are sam- 
pled from a specified distribution, usually log-normal consistent with 
field data. The spatial arrangement of apertures is altered through 
inverse modeling so as to fit the available hydrologic data. Unlike 





traditional fracture network approaches which rely on fracture ge- 
ometry to reproduce flow and transport behavior, the inverse 
methods directly incorporate hydrologic data in deriving the fracture 
networks and thus naturally emphasize the underlying features that 
impact the fluid flow and transport. However, hydrologic models 
derived by inversion are non-unique in general. We have ad- 
dressed such non-uniqueness by examining an ensemble of 
models that satisfy the observational data within acceptable limits. 
We then determine properties which are shared by the ensemble 
of models as well as their associated uncertainties to create a con- 
ceptual model of the fracture system. 


34493 (NEI-NO-447) Data assimilation using the extended 
Kalman filter with a multilayer quasi-geostrophic ocean model. 
Evensen, G. Bergen Univ. (Norway). Oct 1992. 291p. Order Num- 
ber DE95707388. Source: OSTI; NTIS. 

Data assimilation in a nonlinear baroclinic quasi-geostrophic 
(QG) ocean circulation model, using the extended Kalman filter, is 
discussed. The ocean model is first validated in connection with 
the Norwegian Continental Shelf Experiment (NORCSEX ’88), 
using a two-layer version which is shown to reproduce several fea- 
tures of the mesoscale circulation on the Norwegian continental 
shelf. The model is implemented at the Haltenbank area, between 
62°N and 66°N, and results from model simulations are compared 
with in situ and remote sensing observations taken during the 
NORCSEX '88 experiment. The formulation of the QG model with 
the extended Kalman filter is then considered. The nonlinearity in 
the ocean model leads to an approximative equation for error co- 
variance propagation, where the transition matrix is dependent on 
the state trajectory. The formulation of open boundary conditions 
for both the QG-model and the error covariance evolution equation 
is discussed. The data assimilation method is able to change the 
stream function on the boundaries when data are assimilated. This 
makes it necessary to have a boundary vorticity scheme which 
updates the vorticity on the inflow boundaries accordingly. The situ- 
ation also becomes significantly more complicated when proper 
boundary conditions are to be specified for the error covariance 
evolution equation. For closed or periodic boundaries no severe 
problems occur, but in general cases with in- and outflow through 
the boundaries, only approximative methods can be used. It is 
demonstrated that an approximative numerical scheme can be 
used for the error covariance evolution equation in cases with open 
boundaries. Further, the same scheme can be used on both open 
and closed boundaries, and this simplifies the boundary treatment. 
127 refs., 47 figs., 4 tabs. 


34494 (NUREG/CR-6254) Southern Appalachian Regional 
Seismic Network. Chiu, S.C.C. (Memphis State Univ., TN (United 
States). Center for [Earthquake Research and_ Information); 
Johnston, A.C.; Chiu, J.M. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Memphis State 
Univ., TN (United States). Center for Earthquake Research and In- 
formation. Aug 1994. 67p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The seismic activity in the southern Appalachian area was moni- 
tored by the Southern Appalachian Regional Seismic Network 
(SARSN) since late 1979 by the Center for Earthquake Research 
and Information (CERI) at Memphis State University. This network 
provides good spatial coverage for earthquake locations especially 
in east Tennessee. The level of activity concentrates more heavily 
in the Valley and Ridge province of eastern Tennessee, as op- 
posed to the Blue Ridge or Inner Piedmont. The large majority of 
these events lie between New York - Alabama lineament and the 
Clingmar/Ocoee lineament, magnetic anomalies produced by 
deep-seated basement structures. Therefore SARSN, even with its 
wide station spacing, has been able to define the essential first- 
order seismological characteristics of the Southern Appalachian 
seismic zone. The focal depths of the southeastern U.S. earth- 
quakes concentrate between 8 and 16 km, occurring principally 
beneath the Appalachian overthrust. In cross-sectional views, the 
average seismicity is shallower to the east beneath the Blue Ridge 
and Piedmont provinces and deeper to the west beneath the Valley 
and Ridge and the North American craton. Results of recent focal 
mechanism studies by using the CERI digital earthquake catalog 
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between October, 1986 and December, 1991, indicate that the 
basement of the Valley and Ridge province is under a horizontal, 
NE-SW compressive stress. Right-lateral strike-slip faulting on 
nearly north-south fault planes is preferred because it agrees with 
the trend of the regional magnetic anomaly pattern. 


34495 (NUREG/CR-6255) Design of an open architecture 
seismic monitoring system. Ghalib, H.A.A. (ENSCO, Inc., Mel- 
bourne, FL (United States)); Leonard, S.K.; Kraft, G.D. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; ENSCO, Inc., Melbourne, FL (United States). Aug 
1994. 114p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (DCS—94-024). Source: OSTI; NTIS; 
INIS; GPO. 

This document presents a top level design of an Open Architec- 
ture Seismic Monitoring (OASM) system. The main components of 
the system are the time series processing, the event formation, the 
event classification and the hazard assessment modules. These 
fully independent modules are complemented by operational and 
research databases. Signal detection, onset time estimation and 
signal characterization are functions of the time series module. The 
detected signal association and event location are performed in the 
event formation module. The characterization of the seismic 
source, whether natural or artificial, is decided in the event classifi- 
cation module. The seismic hazard assessment module is the part 
of the system, where the basic parameters for use in seismic risk 
analysis are estimated. The operational database acts as the 
central facility through which access to the seismic data and com- 
munication between the system's modules are accomplished. The 
function of the research database is to provide scientists with a 
seismic bulletin and segmented waveforms for events through local 
and remote access via computer networks and dial-up telephone 
circuits. Although, the OASM system is designed to meet specific 
goals and objectives, its architecture is by no means limited to its 
current functionality. The first section of this report provides an 
overview and description of the components and data flow through 
the system. The second section presents the computational seis- 
mological techniques that form the foundation of the system. Only 
those techniques that are either essential to the design of the sys- 
tem or considered as uncommon signal processing tools are 
presented in this report. 67 refs. 


34496 (SAND—94-1497) Application of NMR shock barome- 
ter to naturally shocked minerals. Cygan, R.T.; Boslough, M.B. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1994. 
33p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95000326. Source: OSTI; NTIS; INIS; GPO Dep. 

The shock-loading of natural materials by an impact, such as a 
comet or meteorite, can result in the formation of modified and 
altered phases in the target rock. In order to characterize the re- 
sulting material and to evaluate the extent of shock modification, 
the authors have used nuclear magnetic resonance (NMR) spec- 
troscopy to examine several natural and experimentally shocked 
minerals. NMR spectroscopy is used to characterize the formation 
of high pressure silica polymorphs and amorphous material associ- 
ated with the shocked Coconino Sandstone from Meteor Crater, 
Arizona. Five samples of the sandstone were obtained from sev- 
eral locations at the crater to represent a range of shock conditions 
associated with the hypervelocity impact of a 30 meter-diameter 
meteorite. The NMR spectra for these powdered materials exhibit 
peaks assigned to quartz, coesite, stishovite, and glass. A new 
resonance, identified as a densified form of amorphous silica with 
silicon in tetrahedra with one hydroxyl group, is observed for two of 
the moderately shocked samples. Experimental shock-loading of 
dry and water-saturated Coconino Sandstone powders provides 
shock-metamorphosed material that exhibit broadening of NMR 
resonances with increasing shock pressure, but no evidence of the 
new dense silica phase. 


34497 (WSRC-MS—94-0394) Using geographical data 
browsers in a networked environment. Mackey, H.E. (Westing- 
house Savannah River Co., Aiken, SC (United States)); 
Bresnaham, P.J.; Cowen, D.J.; Ehler, G.D.; King, E.; Shirley, W.L.; 
White, T. Westinghouse Savannah River Co., Aiken, SC (United 
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States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF- 
9409190-1: International symposium on spatial data handling, 
Edinburgh (United Kingdom), 8 Sep 1994). Order Number 
DE94017809. Source: OSTI; NTIS; GPO Dep. 

The rapid development of spatial information technology has pro- 
moted a large variety of applications. The use of diverse,datasets 
in these applications has often been limited to single-plattorm 
analysis and distribution. Recent improvements in networking capa- 
bilities have led to the possibility of cross-platform access to 
geographical information and improved interoperability. To promote 
access to various databases and limit unsecured use of datasets 
across networks, spatial data browsers have been developed to 
allow simple analysis of data void of permanent update. Further- 
more, applicable network configurations have greatly improved 
dissemination of views of existing data and individual use of dis- 
tributed heterogeneous databases. Various user interfaces and 
networking applications can be combined to maximize data flow 
between storage media and data browsing software. This paper re- 
views the use of such distributed data browsing systems and the 
characteristics of platform-specific access and performance. Dis- 
tinct discussions will review both geographical browser interface 
and networking services components. The selection of networking 
and software solutions was based on the development of a data 
browsing system for a twenty-user environment of mixed platforms 
(Unix, DOS, and Macintosh). Seventy percent of the user environ- 
ment, however, was Macintosh-based. 
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34498 (FZR-35) Forschungszentrum Rossendorf, Institute 
of Nuclear and Hadronic Physics. Annual report 1993. Doenau, 
F. (ed.); Prade, H. (ed.). Forschungszentrum Rossendorf e.V. 
(FZR), Dresden (Germany). Inst. fuer Kern- und Hadronenphysik. 
Mar 1994. 167p. Order Number DE95707997. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The theoretical investigations performed in 1993 dealt with the 
study of nuclear and subnuclear degrees of freedom, high-spin 
phenomena and the dynamics of open quantum systems. The re- 
sults of the research and developments are presented in numerous 
publications, conference contributions and talks. Experimental data 
are obtained from in-beam spectroscopic studies, medium energy 
physics and heavy ion physics. The participation in national or in- 
ternational research projects has been continued. (orig.) 


34499 (LBL-35965) Edwin M. McMillan, A biographical 
sketch. Lofgren, E.J. Lawrence Berkeley Lab., CA (United States). 
Jul 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (HIFAN-668; CONF- 
9407133-1: 50th anniversary of the phase stability principle 
meeting, Moscow (Russian Federation), 12-15 Jul 1994). Order 
Number DE95000803. Source: OSTI; NTIS; INIS; GPO Dep. 

Edwin M. McMillan was one of the great scientists of the middle 
years of this century. He made notable contributions to nuclear, 
and particle physics, the chemistry of transuranic elements, and 
accelerator physics. 
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34500 (BONN-TH-94-15) Quantum integrability of nonul- 
tralocal models through Baxterisation of quantised braided 
algebra. Hiavaty, L. (Ceske Vysoke Uceni Technicke, Prague 
(Czech Republic). Fakulta Jaderna a Fysikaine Inzenyrska); Kundu, 
A. Bonn Univ. (Germany). Physikalisches Inst. Jun 1994. 20p. Or- 
a DE95703008. Source: OSTI; NTIS (US Sales Only); 

IS. 

A scheme suitable for describing quantum nonultralocal models 
including supersymmetric ones is proposed. Braided algebras are 
generalised to be used through Baxterisation for constructing 
braided quantum Yang-Baxter equations. Supersymmetric and 
some known nonultralocal models are derived in the framework of 
the present approach. (orig.) 
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34501 (CBPF-NF-027/82) Algebraic properties of the Dirac 
equation in three dimensions. Linhares, C.A. (Centro Brasileiro 
de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil); 
Mignaco, J.A. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). 1992. 30p. Order Number DE95600837. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is argued that, in three dimensions, spinors should have four 
components as a consequence of the algebraic structure realised 
from the Clifford algebra related to the Dirac equations. As an ex- 
ample, it is shown then that no induced mass appears in vacuum 
polarisation at 1-loop in 3 D quantum electrodynamics. (author). 


34502 (CBPF-NF—-062/93) Anionic construction of the 
SL, .s(2) algebra. Matheus-Valle, J.L.; Monteiro, M.R. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1993. 18p. Order Number DE95600838. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Considering anionic oscillators in a two-dimensional lattice, the 
quantum semi-group sli,.,) (2) is realized by means of a general- 
ized Schwinger construction. It is found that the parameter q of the 
algebra is connected to the statistical parameter, whereas the s 
parameter is related to a s-deformed oscillator introduced at each 
point of the lattice. (author). 


34503 (DESY-94-053, pp. 175-189) On the Duistermaat- 
Heckman formula and integrable models. Kaerki, T. (Uppsala 
Univ. (Sweden). Dept. of Theoretical Physics); Niemi, A.J. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 
27. international symposium Ahrenshoop on the theory of elemen- 
tary particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In 
Theory of elementary particles: Proceedings. Order Number 
DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

In this article we review the Duistermaat-Heckman integration 
formula and the ensuing equivariant cohomology structure, in the 
finite dimensional case. In particular, we discuss the connection 
between equivariant cohomology and classical integrability. We 
also explain how the integration formula is derived, and explore 
some possible new directions that could eventually yield novel inte- 
gration formulas for nontrivial integrable models. (orig.) 


34504 (IFT-P-014/94) Limiting analytic form for Aharonov- 
Bohm diffraction pattern. Aguilera-Navarro, V.C. (Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil)); Quick, R.M. Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Apr 1994. 24p. Or- 
der Number DE95600839. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is considered a two-slit diffraction experiment with a magnetic 
flux confined to an unaccessible region between two rectangular 
slits. A leading order analytic form for the asymmetry in the result- 
ing diffraction pattern is obtained. The corrections to the 
expressions are bounded and disappear in the limit of long wave- 
lengths and/or infinite source-slit-screen spacing. Using the analytic 
form obtained, is is obtained a non-zero value for the asymmetry in 
the number of electrons scattered to the left and to the right but a 
zero value for their average displacement. (author). 


34505 (LBL-35880) The integration of mind into physics. 
Stapp, H.P. Lawrence Berkeley Lab., CA (United States). 13 Jul 
1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9406243-1: Fun- 
damental problems in quantum theory, College Park, MD (United 
States), 18-22 Jun 1994). Order Number DE94018169. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The proper goal of science is a unified theory of all of nature, in- 
cluding our thoughts. An adequate theory of this kind will resolve 
the quantum measurement problem, which is to reconcile the non- 
classical character of the quantum world with the classical 
character of our perceptions of it. A framework for such a theory is 
described. It weds the opposing views of Bohr and Einstein. Bohr 
held that quantum theory provides rules that relate aspects of our 
knowledge, while Einstein claimed that basic theory should de- 
scribe what could be reality itself, not merely our knowledge of it. 
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34506 (BNL-60737) Inverse Cerenkov laser acceleration 
experiment at ATF. Wang, X.J. (Brookhaven National Lab., Upton, 
NY (United States)); Pogorelsky, |.; Fernow, R.; Kusche, K.P.; Liu, 
Y.; Kimura, W.D.; Kim, G.H.; Romea, R.D.; Steinhauer, L.C. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-9408146-6: 16. international 
free electron laser conference, Stanford, CA (United States), 21-26 
Aug 1994). Order Number DE94017990. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Inverse Cerenkov laser acceleration was demonstrated using an 
axicon optical system at the Brookhaven Accelerator Test Facility 
(ATF). The ATF S-band linac and a high power 10.6 um COz laser 
were used for the experiment. Experimental arrangement and the 
laser and the electron beams synchronization are discussed. The 
electrons were accelerated more than 0.7 MeV for a 34 MW CO> 
laser power. More than 3.7 MeV acceleration was measured with 
0.7 GW COz laser power, which is more than 20 times of the pre- 
vious ICA experiment. The experimental results are compared with 
computer program TRANSPORT simulations. 


34507 (DOE/ER/40739-2) Laser wakefield excitation and 
measurement on a femtosecond time scale: Theory and ex- 
periment: Progress report, September 1, 1993—August 31, 
1994. Tajima, T.; Downer, M. Texas Univ., Austin, TX (United 
States). Dept. of Physics. Mar 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-92ER40739. 
Order Number DE94019198. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a progress report describing work on laser generated 
wakefields, which can be applied to particle acceleration. The 
authors have carried out simulation studies in one and two dimen- 
sions, and experimental studies of the generation of such fields. 
The authors also report on the propagation studies of femtosecond 


laser pulses in atmospheric density gases, and work on developing 
such high power laser sources, with well controlled pointing and 
spectral characteristics. The project has involved collaboration with 
Japanese and Russian researchers. 


34508 (INIS-mf-—14339) Applications of lasers and electro- 
optics. Tan, B.C. (Malaya Univ., Kuala Lumpur (Malaysia)); Low, 
K.S.; Chen, Y.H.; Harith bin Ahmad; Tou, T.Y. No corporate text 
available. [1994]. 16p. (CONF-9112185—: National seminar on the 
assessment of IRPA research achievement in 5th Malaysian Plan: 
industrial sector, Kedah (Malaysia), 20-24 Dec 1991). Order Num- 
ber DE95600841. Source: OSTI; NTIS (US Sales Only); INIS. 

Supported by the IRPA Programme on Laser Technology and 
Applications, many types of lasers have been designed, con- 
structed and applied in various areas of science, medicine and 
industries. Amongst these lasers constructed were high power car- 
bon dioxide lasers, rare gas halide excimer lasers, solid state 
Neodymium-YAG lasers, nitrogen lasers, flashlamp pumped dye 
lasers and nitrogen and excimer laser pumped dye lasers. These 
lasers and the associated electro-optics system, some with com- 
puter controlled, are designed and developed for the following 
areas of applications: 1. Industrial applications of high power 
carbon dioxide lasers for making of i.c. components and other ma- 
terials processing purposes. Prototype operational systems have 
been developed. 2. Medical applications of lasers for cancer treat- 
ment using the technique of photodynamic therapy. A new and 
more effective treatment protocol has been proposed. 3. Agricul- 
tural applications of lasers in palm oil and palm fruit-fluorescence 
diagnostic studies. Fruit ripeness signature has been developed 
and palm oil oxidation level were investigated. 4. Development of 
atmospheric pollution monitoring systems using laser lidar tech- 
niques. Laboratory scale systems were developed. 5. Other 
applications of lasers including laser holographic and interferomet- 
ric methods for the non destructive testing of materials. The 
activities of the group (from 1988-1990) have resulted in the sub- 
mission of a patent for a laser device, publication of many research 
paper sin local and overseas journals and conference proceedings, 
completion of 1 Ph.D. dissertation and 6 M. Phil theses. Currently 
(1991), a total of 3 Ph.D., 6 M. Phil research programmes are in- 
volved in this research and development programme. 
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Refer also to citation(s) 33873, 34024, 34190, 34619, 34676, 
34765, 34766 


34509 (CONF-9407131-1) Measurements of (n,y) cross 
sections with small samples. Koehler, P.E. (Los Alamos National 
Lab., NM (United States)); Kaeppeler, F. Oak Ridge National Lab.., 
TN (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 3. 
international symposium on nuclear astrophysics; Gran Sasso 
(Italy); 8-13 Jul 1994. Order Number DE94019152. Source: OSTI; 
NTIS; GPO Dep. 

Neutron capture cross section data for certain isotopes of very 
small natural abundance are crucial for a better understanding of 
the s- and p-processes of nucleosynthesis. Also, recent work has 
shown that many previous (n,7~) measurements need to be ex- 
tended to lower neutron energies and that the accuracy of some 
previous data need to be improved. At Los Alamos the authors 
have developed a system for measuring (n,-y) cross sections on 
samples as small as 1 mg. They give examples of measurements 
made with this apparatus and discuss the nuclear astrophysics mo- 
tivation for these and future measurements. 


34510 (DESY—94-053, pp. 45-50) On operator constructions 
in bosonic Liouville quantum gravity. Weigt, G. (Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. 
(CONF-9309429—: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

We review the construction of field operators of the bosonic Liou- 
ville theory in terms of canonical free fields. The cosmological term 
is fully taken into account. (orig.) 


34511 (DESY—94-053, pp. 63-68) Kaehler anomalous 
supersymmetrized R* terms. Lopes Cardoso, G. (Humboidt- 
Universitaet, Berlin (Germany). Inst. fuer Elementarteilchenphysik); 
Ovrut, B.A. Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. Contract 
DOE-AC02-76-ERO-3071. (CONF-9309429-: 27. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of elemen- 
tary particles: Proceedings. Order Number DE95707805. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present a manifestly supersymmetric procedure for calculat- 
ing the contribution from matter loops to the mixed Kaehler-Lorentz 
anomaly in N = 1, D = 4 supergravity-matter systems. For general 
supergravity-matter systems the mixed Kaehler-Lorentz anomaly is 
found to contain a term proportional to R® with a background field 
dedpendent coefficient as well as terms proportional to (Cmnpq)* 
and to the Gauss-Bonnet topological density. (orig.) 


34512 (DESY-94-053, pp. 190-209) Chiral rings and inte- 
grabie systems for models of topological gravity. Lerche, W. 
(CERN, Geneva (Switzerland)). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 
1994. 355p. (CONF-9309429-: 27. international symposium Ahren- 
shoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). In Theory of elementary particles: 
Proceedings. Order Number DE95707805. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We review the superconformal properties of matter coupled to 2d 
gravity, and W-extensions thereof. We show in particular how the 
N = 2 structure provides a direct link between certain matter-gravity 
systems and matrix models. We also show that much, probably all, 
of this can be generalized to W-gravity, and this leads to an infinite 
class of new exactly solvable systems. These systems are gov- 
erned by certain integrable hierarchies, which are generalizations 
of the usual KdV hierarchy and whose algebraic structure is given 
in terms of quantum cohomology rings of grassmannians. (orig.) 


34513 (DESY-94-053, pp. 279-284) Positive definite gravita- 
tional action, cosmological constant and superstring theory. 
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Volovich, |.V. (Steklov Mathematical Inst., Moscow (Russian Feder- 
ation)). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

We use the recently discovered universality of Einstein equations 
in the first order formalism to suggest a positive definite Euclidean 
action. Possible implications for quantum gravity are considered. 
We discuss the Hawking and Coleman approach to the vanishing 
of the cosmological constant by using the new action and find that 
the cosmological constant is probably zero. A possible scenario for 
obtaining such an action from superstring field theory is discussed. 
(orig.) 


34514 (DESY—94-053, pp. 291-298) Cosmological string so- 
lutions by dimensional reduction. Behrndt, K. (Stanford Linear 
Accelerator Center, CA (United States)); Foerste, S. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429—: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We obtain cosmological four dimensional solutions of the low en- 
ergy effective string theory by reducing a five dimensional black 
hole, and black hole-de Sitter solution of the Einstein gravity down 
to four dimensions. The appearance of a cosmological constant in 
the five dimensional Einstein-Hilbert action produces a special 
dilaton potential in the four dimensional effective string action. Cos- 
mological scenarios implemented by our solutions are discussed. 
(orig.) 


34515 (INIS-mf-13969, pp. 377-381) Chaos in radiation pro- 


tection: Why not?. Giroletti, E. (Servizio di Fisica Sanitaria Igiene 


e Sicurezza, Universita degli Studi, 27100 Pavia (Italy)); Ratti, S.; 
Rovera, S. Austrian Radiation Protection Association, Seibersdorf 
(Austria); Slovenian Radiation Protection Association (Slovenia); 
Croation Radiation Protection Association (Croatia). 23 Jun 1994. 
486p. (CONF-9304265—: Austrian-ltalian-Hungarian radiation pro- 
tection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 1993). In 
Radiation protection in neighbouring countries in Central Europe. 
Proceedings. Order Number DE95600046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

New methods of analysis of dynamic complex and non-linear 
systems, also called fractal or chaotic systems, are spread all over 
the domain of knowledge. The most interesting aspect appearing 
from those studies is the evidence that very different phenomena 
have the same behaviour: The systems studied behave almost in 
the same manner, independently of their nature. Surprisingly, re- 
searchers in different fields (economists, physiologists, chemists, 
physicians, etc.) happen to use the same mathematical language. 
This is also the case with radiation protection, an applied and mul- 
tidisciplinary science, at the base of which there are, among other 
things, hypotheses of reduction and linearization of phenomena 
that are, on the contrary, dynamic and non-linear. The results ob- 
tained in some sectors of health physics, even if incomplete, are 
encouraging. We talk about three examples that show the possibil- 
ity and potentiality of the fractal method of analysis: Fractal 
analysis of radon time series, radiation dosimetry and Chernobyl 
radioactivity atmosphere diffusion. Briefly (too much), we discuss a 
specific issue that could be studied much more deeply by fractal 
analysis and that, in spite of his scientific relevance, again suffers 
from apparently insurmountable theoretical problems: The stochas- 
tic and radio-induced damages at low doses of ionising radiation. 


34516 (LA-SUB-94-104) [Establishing a collaborative effort 
between New Mexico State University and Los Alamos Na- 
tional Laboratory]: Final report. Los Alamos National Lab., NM 
(United States); New Mexico State Univ., University Park, NM 
(United States). [1994]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94017058. Source: OSTI; NTIS; GPO Dep. 
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Short communication. AASTRONOMY/coordinated research 
programs; PROGRESS REPORT; COST; ASTRONOMY; PHO- 
TOMETRY; LIGHT TRANSMISSION; PROGRAM MANAGEMENT 


34517 (LA-UR-94-1057) Kinetic effects near the magne- 
topause. Gary, S.P. (Los Alamos National Lab., NM (United 
States)); Winske, D.; McKean, M.E.; Fuselier, S.A.; Denton, R.E.; 
Anderson, B.J. Los Alamos National Lab., NM (United States). 24 
Mar 1994. 19p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940393-1: Chapman conference on physics of the magne- 
topause, San Diego, CA (United States), 14-18 Mar 1994). Order 
Number DE94009333. Source: OSTI; NTIS; GPO Dep. 

Boundary conditions for magnetopause processes such as re- 
connection can be understood by studying the properties of 
magnetosheath plasma as it flows toward this transition. This man- 
uscript reviews the role of electromagnetic ion cyclotron instabilities 
in constraining ion temperature anisotropies in the magnetosheath. 
Linear Vlasov theory and hybrid computer simulations have 
demonstrated that the inverse correlation between the proton 
anisotropy and the parallel proton 6 observed from AMPTE/CCE in 
the subsolar sheath is due to wave-particle scattering by ion cy- 
clotron anisotropy instabilities. Recent research on this topic is 
reviewed and the application of this inverse correlation to a suc- 
cessful bounded anisotropy model of proton temperatures in the 
sheath is described. 


34518 (LA-UR-94-2741) Solar mass loss, solar lithium, and 
solar oscillations. Cox, A.N. (Los Alamos National Lab., NM 
(United States). Los Alamos Astrophysics); Guzik, J.A. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9405222-1: 1994 GONG con- 
ference, Los Angeles, CA (United States), May 1994). Order 
Number DE94018262. Source: OSTI; NTIS; GPO Dep. 

Swenson and Faulkner, and Boothroyd et al. investigated the 
possibility that early main-sequence mass loss via a stronger early 
solar wind could be responsible for the observed solar lithium and 
beryllium depletion. This depletion requires a total mass loss of 
0.1 Mo, nearly independent of the mass loss timescale. The au- 
thors have calculated the evolution and oscillation frequencies of 
solar models including helium and heavier element diffusion, and 
such early solar mass loss. For models with gradual early mass 
loss (during +1 Gyr), the early mass loss phase decreases the 
total amount of helium and heavier elements diffused from the con- 
vection zone, and the extent of the diffusion-produced composition 
gradient just below the convection zone, deteriorating the agree- 
ment with observed frequencies for intermediate 4 modes. The 
mass loss phase must be confined to ~0.2 Gyr or less to solve si- 
multaneously the solar L/Be problem and avoid discrepancies with 
solar oscillation frequencies. 


34519 (LA-UR-94-2951) Results from the northern New 
Mexico satellite-beacon radio interferometer. Carlos, R.; Jacob- 
son, A.; Massey, R.; Wu, G. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9407124— 
1: International beacon satellite symposium, Wales (United 
Kingdom), 11-15 Jul 1994). Order Number DE94018310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An interferometer described in the Boston, 1992, meeting of the 
Beacon Satellite Symposium has been in full operation for over a 
year now. It consists of four autonomous stations; three are in a 
triangle 70 km on a side and one is in the center. The stations re- 
ceive the VHF beacons from two geosynchronous satellites, 
GOES-2 and ATS-3. The phases of the beacons are tracked at 
each station by referring them to an extremely stable rubidium 
oscillator. The studies of the two satellites are virtually separate ex- 
periments. The received phase of the beacon is retarded by the 
increased Total-Electron-Content of the dense regions of waves in 
the ionosphere. By comparing the phase history at four spatially 
separated stations, the authors can determine the two-dimensional 
propagation vector of the waves. This array is optimal for wave- 
lengths of 70-300 km (periods of 300-3,000 seconds). Since the 





measurement is of the phase of the signal rather than the differ- 
ence between the O-mode and X-mode phases, and since the 
beacons are in the VHF rather than in the L-band of GPS beacons, 
the array is very sensitive. It has a noise level of 10'° electrons/ 
m?, or 10~* of the normal daytime TEC. This has been verified by 
operating two stations in the same location, so that they saw the 
same ionosphere. The first interesting results from a year’s study is 
that the authors do not see the same TID’s when looking at the 
two satellites. One conclusion they draw is that they do not see ev- 
idence of ionospheric winds. 


34520 (LA-UR-94-3067) Energetic particle observations at 
geosynchronous orbit. Geoffrey, E.; Reeves, D. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9410214—1: Ribubetsu workshop on magnetic storms, 
Rikubetsu (Japan), 6-8 Oct 1994). Order Number DE95000873. 
Source: OSTI; NTIS; GPO Dep. 

The region of space near geosynchronous altitudes is important 
for the processes which contribute to magnetic storms. During sub- 
storms magnetic energy is converted to particle kinetic energy 
resulting in the “substorm injections” commonly observed at 
geosynchronous orbit. These injections are manifested in energies 
from a few tens of keV to hundreds of keV and, on occasion, to 
the MeV energy range. The injected particles are subject to gradi- 
ent and curvature drifts and therefore contribute to the ring current. 
It is common to think of a magnetic storm as a superposition of 
substorms in which the injection rate into the ring current exceeds 
the loss rate due to scattering, diffusion, and precipitation. In this 
paper the authors review current understanding of substorm injec- 
tions and examine geosynchronous energetic particle data for the 


signatures of magnetic storms and for clues to the storm-substorm 
connection. 


34521 (LA-UR-94-3223) Observations of cold magneto- 
spheric ions at geosynchronous orbit during times of high 
activity. Elphic, R.C.; Weiss, L.A.; Thomsen, M.F.; McComas, 
D.J.; Bame, S.J. Los Alamos National Lab., NM (United States). 
[1994]. 4p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9406192-4: 8. international symposium on 
solar terrestrial physics, Sendai (Japan), 6-10 Jun 1994). Order 
Number DE95000936. Source: OSTI; NTIS; INIS; GPO Dep. 
Flowing, cold magnetospheric ions have been observed in con- 
junction with geosynchronous orbit magnetopause crossings since 
the earliest ATS and OGO missions. The authors have reported on 
the occurrence and convection of low-energy (10-100 eV) ions 
seen by multiple satellites in association with geosynchronous orbit 
magnetopause and low-latitude boundary layer (LLBL) encounters. 
More generally, Los Alamos 3-D plasma instruments observe these 
ions following storm sudden commencements (SSCs), when activ- 
ity levels are high. The ions appear to be convecting radially 
outward and usually westward at speeds of a few to several tens 
of kilometers per second. Often the energy spectra reveal peaks at 
energies appropriate for cold convecting H+, He* and O*. The oc- 
currence frequency distribution of these dense cold ions is peaked 
near 1400 LT, with an overall range from 1000 to beyond 1800 LT. 
This local time distribution is greatly skewed from the overall plas- 
maspheric distribution, which peaks closer to 1800 LT. Multisatellite 
observations show that the ions are seen first at late afternoon lo- 
cal times and then at progressively earlier and earlier local times 
(though usually no earlier than 1000 LT). This apparent evolution in 
local time suggests that the late-afternoon plasmaspheric plasma 
moves out and dawnward during times of increased magneto- 
spheric activity. The three-satellite observations also allow the 
authors to track cold plasma convection at multiple points in the 


magnetosphere, and potentially provide a glimpse of the large- 
scale convection pattern. 


34522 (LA-UR-94-3328) A quantum-drive-time (QDT) quan- 
tization of the Taub cosmoiogy. Miller, W.A. (Los Alamos 
National Lab., NM (United States)); Kheyfets, A. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9407129-2: 7. Marcel Gross- 
man meeting on general relativity, Stanford, CA (United States), 
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24-29 Jul 1994). Order Number DE95001014. Source: 
NTIS; INIS; GPO Dep. 

We present here an application of a new quantization scheme. 
We quantize the Taub cosmology by quantizing only the anisotropy 
parameter 6 and imposing the super-Hamiltonian constraint as an 
expectation-value equation to recover the relationship between the 
scale factor Q and time t. This approach appears to avoid the 
problem of time. 


OSTI; 


34523 (LBL—36026) Correlation function analysis of the 
COBE differential microwave radiometer sky maps. Lineweaver, 
C.H. (Univ. of California, Berkeley, CA (United States). Space Sci- 
ences Lab.). Lawrence Berkeley Lab., CA (United States). Aug 
1994. 156p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Grant 
NGT-50783. Order Number DE95000795. Source: OSTI; NTIS; 
GPO Dep. 

The Differential Microwave Radiometer (DMR) aboard the COBE 
satellite has detected anisotropies in the cosmic microwave back- 
ground (CMB) radiation. A two-point correlation function analysis 
which helped lead to this discovery is presented in detail. The re- 
sults of a correlation function analysis of the two year DMR data 
set is presented. The first and second year data sets are 
compared and found to be reasonably consistent. The positive cor- 
relation for separation angles less than ~20° is robust to Galactic 
latitude cuts and is very stable from year to year. The Galactic lati- 
tude cut independence of the correlation function is strong 
evidence that the signal is not Galactic in origin. The statistical sig- 
nificance of the structure seen in the correlation function of the 
first, second and two year maps is respectively > 9c, > 100 and 
> 180 above the noise. The noise in the DMR sky maps is 
correlated at a low level. The structure of the pixel temperature co- 
variance matrix is given. The noise covariance matrix of a DMR 
sky map is diagonal to an accuracy of better than 1%. For a given 
sky pixel, the dominant noise covariance occurs with the ring of 
pixels at an angular separation of 60° due to the 60° separation of 
the DMR horns. The mean covariance of 60° is 0.45% _9 44*9-'® of 
the mean variance. The noise properties of the DMR maps are 
thus well approximated by the noise properties of maps made by a 
single-beam experiment. Previously published DMR results are not 
significantly affected by correlated noise. 


34524 (UCRL-JC—118330) Relativistic binary neutron star 
coalescence. Wilson, J.R.; Mathews, G.J. Lawrence Livermore 
National Lab., CA (United States). [1994]. 6p. DOE Contract W- 
7405-ENG-48. Grant PHY-92-08881. (CONF-9407129—1: 7. Marcel 
Grossman meeting on general relativity, Stanford, CA (United 
States), 24-29 Jul 1994). Order Number DE94019311. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors report on the first results from a (3+1) dimensional 
general relativistic hydrodynamics code to describe the evolution of 
a neutron-star binary system. The relativistic field equations are ex- 
actly solved at each time slice with a constrain that spatial 3-metric 
remains conformally flat. The effect of gravitational radiation is 
introduced by the quadrupole radiation reaction formula. The gravi- 
tational radiation signal is also estimated by the quadrupole 
formula. An illustrative calculation of an orbiting binary is pre- 
sented. 
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34525 (DOE/ER/40617-182) Research in elementary parti- 
cle physics: Progress report, March 1, 1994-February 28, 
1995. Chan, Lai-Him; Haymaker, R.; Imlay, R.; McNeil, R.; Metcalf, 
W.; Svoboda, R. Louisiana State Univ., Baton Rouge, LA (United 
States). [1994]. 188). Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-91ER40617. Order Number 
DE94019219. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Low-energy particle 
dynamics; QCD dynamics on the lattice; lattice QCD Vacuum; phe- 
nomenology & cosmology; the ZEUS Experiment at HERA; neutrino 
physics at LAMPF; non-accelerator physics; and SSC activity. 
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34526 (DOE/ER/40688-3) Progress report of a research 
program in experimental and theoretical high energy physics, 
1 November 1993-31 October 1994. Brandenberger, R. (and oth- 
ers); Cutts, D.; Fried, H.M. Brown Univ., Providence, RI (United 
States). Dept. of Physics. 1 Jun 1994. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40688. 
Order Number DE94019216. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports on the following tasks: theoretical high-energy 
physics; computational physics; interactions of leptons and hadrons 
from accelerator and astrophysical sources; and hadron collider 
and neutrino physics 


34527 (FNAL/C—94/264) Using science centers to expose 
the general public to the microworld. Malamud, E. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States)). Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816-26: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000647. Source: OSTI; NTIS; INIS; GPO Dep 

Despite the remarkable progress in the past decades in under- 
standing our Universe, we particle physicists have failed to 
communicate the wonder, excitement, and beauty of these discov- 
eries to the general public. | am sure all agree there is a need, if 
our support from public funds is to continue at anywhere approxi- 
mating the present level, for us collectively to educate and inform 
the general public of what we are doing and why. Informal science 
education and especially science and technology centers can play 
an important role in efforts to raise public awareness of particle 
physics in particular and of basic research in general. Science 
Centers are a natural avenue for particle physicists to use to com- 
municate with and gain support from the general public. 
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Refer also to citation(s) 34571, 34618, 34646, 34678 


34528 (BNL-60750) Chiral symmetry and lattice gauge the- 
ory. Creutz, M. Brookhaven National Lab., Upton, NY (United 
States). Aug 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9406111-—1: International conference on quark confinement and 
the hadron spectrum, Como (Italy), 20-24 Jun 1994). Order Num- 
ber DE94018676. Source: OSTI; NTIS; INIS; GPO Dep. 

| review the problem of formulating chiral symmetry in lattice 
gauge theory. | discuss recent approaches involving an infinite 
tower of additional heavy states to absorb Fermion doublers. For 
hadronic physics this provides a natural scheme for taking quark 
masses to zero without requiring a precise tuning of parameters. A 
mirror Fermion variation provides a possible way of extending the 
picture to chirally coupled light Fermions. 


34529 


(BONN-TH-94-10) Chiral fermion action with (8,0) 
worldsheet supersymmetry. Ivanov, E. (Joint Inst. for Nuclear 


Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics); Sokatchev, E. Bonn Univ. (Germany). Physikalisches 
Inst. Jun 1994. 13p. Order Number DE95703009. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We propose an action describing chiral fermions with an arbitrary 
gauge group and with manifest (8,0) worldsheet supersymmetry. 
The form of the action is inspired by and adapted for completing 
the twistor-like formulation of the D=10 heterotic superstring. (orig.) 


34530 (CBPF-NF—-008/94) On q-deformed supersymmetric 
classical mechanical models. Colatto, L.P.; Matheus-Valle, J.L. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Jan 1994. 13p. Order Number DE95600864. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Based on the idea of quantum groups and para-Grassmann vari- 
ables, a generalisation of supersymmetric classical mechanics with 
a deformation parameter q = exp °*//x and we work with the x = 3 
case is presented. The coordinates of the q-superspace are a 
commuting parameter t and a para-Grassmann variable 6, where 

= O. The generator and covariant derivative are obtained, as 
well as the action for some possible superfields. (author). 
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34531 (CBPF-NF-010/94) On the central charge in 3 D- 
supersymmetry. Colatto, L.P. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Jan 1994. 13p. Order 
Number DE95600851. Source: OSTI; NTIS (US Sales Only); INIS. 

A matter self-interacting model with N = 1-supersymmetry in 3 D 
is discussed in connection with the appearance of a central charge 
in the algebra of the supersymmetry generators. The result is ex- 
tended to include gauge fields with a Chern-Simons term. (author). 


34532 (CBPF-NF—032/93) Constraints and Hamiltonian in 
light-front quantized field theory. Srivastava, P.P. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, 
RJ (Brazil). 1993. 16p. (DFPF-92/TH/58.). Order Number 
DE95600852. Source: OSTI; NTIS (US Sales Only); INIS. 

Self-consistent hamiltonian formulation of scalar theory on the 
null plane is constructed and quantized following the Dirac proce- 
dure. The theory contains also constraint equations which would 
give, if solved, to a nonlocal Hamiltonian. In contrast to the equal- 
time formulation we obtain a_ different description of the 
spontaneous symmetry breaking in the continuum and the symme- 
try generators are found to annihilate the light-front vacuum. Two 
examples are given where the procedure cannot be applied 
self-consistently. The corresponding theories are known to be ill- 
defined from the equal-time quantization. (author). 


34533 (CBPF-NF—043/93) Relations among solutions for 
wave and Klein-Gordon equations for different dimensions. Gi- 
ambiagi, J.J. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). 1993. 15p. Order Number DE95600853. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Relations between solutions of homogeneous wave equations for 
different dimensions are discussed. Idem for Green functions. A 
similar discussion is given for the Klein Gordon equations. Rela- 
tions with solutions for powers of D’Alembertian and Kleinian are 
also discussed. It importance for the understanding of the relations 
between analytic and dimensional regularization is briefly men- 
tioned. (author). 


34534 (CBPF-NF—-055/93) Nonlinear theories of spin-2 field 
in terms of Fierz variables. Freitas, L.R. de; Novello, M.; Pinto- 
Neto, N. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1993. 33p. Order Number DE95600854. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Exceptional non linear Lagrangians for a spin-two field in terms 
of the Fierz variables are obtained using the method proposed by 
Lax. They are equivalent to the Born-infeld Lagrangian for a spin- 
one field theory and are free from unbounded growth of wave 
velocities. (author). 


34535 (CBPF-NF—064/93) Probing the Froissart bound for 
models with charged vector fields in D=3. Cima, O.M. Del. Cen- 
tro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1993. 10p. Order Number DE95600855. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The tree-level unitarity is discussed and the asymptotic behav- 
iour of scattering amplitudes for 3-dimensional gauge-invariant 
models is presented, where complex Chern-Simons-Maxwell fields 
(with and without a Proca-like mass) are coupled to an Abelian 
gauge field. (author). 


34536 (CBPF-NF-075/93) Light-front quantized field the- 
ory: (an introduction). Spontaneous symmetry breaking. 
Phase transition in ¢* theory. Srivastava, P.P. Centro Brasileiro 
de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1993. 
34p. Order Number DE95600856. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The field theory quantized on the light-front is compared with the 
conventional equal-time quantized theory. The arguments based on 
the micro causality principle would imply that the light-front field 
theory may become nonlocal with respect to the longitudinal coor- 
dinate even though the corresponding equal-time formulation is 
local. This is found to be the case for the scalar theory. The con- 
ventional instant form theory is sometimes required to be 
constrained by invoking external physical considerations; the analo- 
gous conditions seem to be already built in the theory on the 
light-front. In spite of the different mechanisms of the spontaneous 





symmetry breaking in the two forms of dynamics they result in the 
same physical content. The phase transition in (¢*)2 theory is also 
discussed. The symmetric vacuum state for vanishingly small cou- 
plings is found to turn into an unstable symmetric one when the 
coupling is increased and may result in a phase transition of the 
second order in contrast to the first order transition concluded from 
the usual variational methods. (author). 


34537 (CEA-CONF—11763) Causality and analyticity in 
quantum fields theory. lagolnitzer, D. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1992. 14p. (in French). (CONF-9206402-: Symposium on 
complex analytic geometry, Paris (France), 29 Jun - 3 jul 1992). 
Order Number DE95600850. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This is a presentation of results on the causal and analytical 
structure of Green functions and on the collision amplitudes in 
fields theories, for massive particles of one type, with a positive 
mass and a zero spin value. (A.B.). 


34538 (DESY-94-053) Theory of elementary particles: Pro- 
ceedings. Luest, D.; Weigt, G. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 
1994. 355p. (CONF-9309429—: 27. international symposium Ahren- 
shoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). Order Number DE95707805. Source: 
OSTI; NTIS (US Sales Only); INIS. 

These proceedings contain most of the invited talks ans short 
communications presented at the named symposium. These con- 
cern developments in field theory in connection with string models, 
grand unification, and quantum gravity. See hints under the rele- 
vant topics. (HSI) 


34539 (DESY-—94-053, pp. 1-13) String solutions with non- 
constant scalar fields. Tseytlin, A.A. (Theoretical Physics Group, 
Blackett Lab., Imperial Coll., London (United Kingdom)). Deutsches 


Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 


elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss charged string solutions of the effective equations of 
the D = 4 heterotic string theory with non-constant dilaton ® and 
modulus ¢ fields. The effective action contains the generic moduli- 
dependent coupling function in the gauge field kinetic term and 
non-perturbative scalar potential. (orig.) 


34540 (DESY—94-053, pp. 14-26) Implications of conformal 
invariance for quantum field theories in d>2. Osborn, H. 
(DAMTP, Cambridge Univ. (United Kingdom)). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recently obtained results for two and three point functions for 
quasi-primary operators in conformally invariant theories in arbitrary 
dimensions d are described. As a consequence the three point 
function for the energy momentum tensor has three linearly inde- 
pendent forms for general d compatible with conformal invariance. 
The corresponding coefficients may be regarded as possible gen- 
eralisations of the Virasoro central charge to d larger than 2. Ward 
identities which link two linear combinations of the coefficients to 
terms appearing in the energy momentum tensor trace anomaly on 
curved space are discussed. The requirement of positivity for ex- 
pectation values of the energy density is also shown to lead to 
positivity conditions which are simple for a particular choice of the 
three coefficients. Renormalisation group like equations which ex- 
press the constraints of broken conformal invariance for quantum 
field theories away from critical points are postulated and applied 
to two point functions. (orig.) 


34541 (DESY—94-053, pp. 27-31) On conformal invariance 
conditions in 2D field theories on manifolds with boundary. 
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Dorn, H. (Humboldt-Universitaet, Berlin (Germany). Inst. fuer Ele- 
mentarteilchenphysik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. 
(CONF-9309429—: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

We review the conformal invariance conditions for 2D field 
theories both on manifolds without and with boundary. Special em- 
phasis is given to our recent derivation of the T.T operator product 
expansion in the boundary case using only diffeomorphism invari- 
ance and the knowledge of the trace anomaly. (orig.) 


34542 (DESY—94-053, pp. 32-44) Collective field theory for 
D=0 matrix models. Lechtenfeld, O. (Hannover Univ. (Germany). 
Inst. fuer Theoretische Physik). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 
1994. 355p. (CONF-9309429-: 27. international symposium Ahren- 
shoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). In Theory of elementary particles: 
Proceedings. Order Number DE95707805. Source: OSTI; NTIS 
(US Sales Only); INIS. 

| investigate non-perturbative aspects of zero-dimensional matrix 
models. Subtleties in the large-N limit of the semiclassical picture 
are pointed out. The tunneling of eigenvalues is seen to corre- 
spond to a chaotic sequence of recursion coefficients determining 
the orthogonal polynomials. (orig.) 


34543 (DESY—94-053, pp. 51-57) On super-Liouville opera- 
tor constructions. Otto, HJ. (Humboidt-Universitaet, Berlin 
(Germany). Inst. fuer Elementarteilchenphysik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-—: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particies: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We review the construction of field operators of the N = 1 super- 
symmetric Liouville theory in terms of the components of a 
quantized free superfield. (orig.) 


34544 (DESY-—94-053, pp. 58-62) On bosonization of 2d 
conformal field theories. Andreev, O. (Humboidt-Universitaet, 
Berlin (Germany). Inst. fuer Elementarteilchenphysik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

| show how bosonic (free field) representations for so-called de- 
generate conformal theories are built by singular vectors in Verma 
modules. Based on this construction, general expressions of con- 
formal blocks are proposed. This construction also yields a new 
kind of bosonization in 2d conformal field theories. (orig.) 


34545 (DESY—94-053, pp. 69-74) The SUSY oscillator from 
local geometry: Dynamics and coherent states. Thienel, H.P. 
(Siegen Univ. (Gesamthochschule) (Germany). Fachbereich 7 - 
Physik). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-—: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

The choice of a coordinate chart on an analytical R" (Re") pro- 
vides a representation of the n-dimensional SUSY oscillator. The 
corresponding Hilbert space is Cartan’s exterior algebra endowed 
with a suitable scalar product. The exterior derivative gives rise to 
the algebra of the n-dimensional SUSY oscillator. Its euclidean dy- 
namics is an inherent consequence of the geometry imposed by the 
Lie derivative generating the dilations, i.e. evolution of the quantum 
system corresponds to parametrization of a sequence of charts by 
euclidean time. Coherent states emerge as a natural structure re- 
lated to the Lie derivative generating the translations. (orig.) 
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34546 (DESY-—94-053, pp. 75-84) Chiral lattice fermions. 
Slavnov, A.A. (Russian Academy of Sciences, Moscow (Rus- 
sian Federation). Steklov Mathematical inst.). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429—: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of gauge invariant description of chiral fermions is 
discussed. A manifestly gauge invariant lattice version of the 
$0(10) and standard models is proposed. (orig.) 


34547 (DESY-94-053, pp. 101-115) SU(N) instantons in the 
field strength approach to QCD. Reinhardt, H. (Tuebingen 
Univ. (Germany). Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. Contract DFG Re 856/1-2. 
(CONF-9309429-: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

Field strength formulated Yang-Mills theory is confronted to the 
traditional formulation in terms of gauge fields. It is shown that both 
formulations yield the same semiclassics, in particular the same 
instanton physics. The field strength formulation is, however, supe- 
rior at the tree level where it includes already a good deal of 
quantum fluctuations of the standard formulation. These quantum 
fluctuations break the scale invariance of classical QCD and give 
rise to an instanton interaction. The latter causes the instanton to 
condense and to form a homogeneous instanton solid. These 
instanton solids show up in the field strength approach as homoge- 
neous (constant up to gauge transformations) vacuum solutions. A 
new class of SU(N) instantons is presented which are not embed- 
dings of SU(N-1) instantons but have non-trivial SU(N) color 
structure and carry winding number n = N/(N@-1)/6. These novel 
instantons generate (after condensation) the lowest action homoge- 
neous solutions of the field strength approach. (orig.) 


34548 (DESY-94-053, pp. 116-122) The high temperature 
phase transition for the ¢* theory. Tetradis, N. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Gruppe 
Theorie). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of the perturbative temperature dependent effective po- 
tential for the study of second order or weakly first order phase 
transitions is problematic, due to the appearance of infrared diver- 
gences. These divergences can be controlled through the method 
of the effective average action which employs renormalization 
group ideas. | review work done with C. Wetterich on the study of 
the high temperature phase transition for the N-component 4 the- 
ory. A detailed quantitative picture of the second order phase 
transition is presented, including the critical exponents for the be- 
haviour in the vicinity of the critical temperature. (orig.) 


34549 


(DESY—94-053, pp. 123-134) Gauge fixing and Gri- 
bov problem in U(1) lattice gauge theory. Bornyakov, V.G. 
(Institut Fiziki Vysokikh Ehnergij, Protvino (Russian Federation)); 


Mitrjushkin, V.K.; Mueller-Preussker, M.; Pahl, F. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. Grant DFG Mu 932/1-1. 
(CONF-9309429-: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

Photon correlators in U(1) pure gauge theory for different lattice 
actions are considered under the Lorentz gauge condition. They 
are shown to depend strongly on the gauge fixing ambiguity em- 
ployed and on the corresponding existence of Dirac sheets. (orig.) 


34550 (DESY—94-053, pp. 135-144) Fixed point actions for 
lattice field theories. Wiese, U.J. (Forschungszentrum Juelich 
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GmbH (Germany). Hoechstleistungsrechenzentrum). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fixed points of free lattice fermions and of free 2- 
dimensional lattice gauge fields are investigated. For Wilson 
fermions a line of fixed points is found. Some fixed points have ex- 
tremely local fixed point actions, which is promising for numerical 
simulations of QCD in the framework of Hasenfratz’s and Nieder- 
mayer's perfect action program. The fixed point actions for Wilson 
fermions break chiral symmetry, while in the staggered case there 
is a U(1). x U(1). remnant chiral symmetry. In addition, for Wilson 
fermions a chirally invariant fixed point is found that is nonlocal and 
describes free chiral fermions. (orig.) 


34551 (DESY—94-053, pp. 163-169) Non-Abelian gauge the- 
ory in the background of one and two magnetic 
strings. Kaiser, H.J. (Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A technique to calculate propagators in the background of a 
magnetic string is explained and extended to a special case of 
two-string background. (orig.) 


34552 (DESY—94-053, pp. 210-220) Gauged WZNW models 
and the BRST symmetry. Hwang, S. (Goeteborg Univ. (Swe- 
den). Inst. of Theoretical Physics); Rhedin, H. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We review the BRST approach to G/H coset WZNW models and 
discuss the precise ingrediences needed for this formulation. Then 
we will show the equivalence of this approach to the conventional 
coset formulation. This is achieved by solving the BRST cohomol- 
ogy for a class of representations. Other classes of representations 
are alsod discussed. The BRST approach enables a covariant con- 
struction of the characters for general cosets, which does not rely 
on the decomposition of G as G/HxH. We demonstrate this explic- 
itly for the example of SU(2),xSU(2),/SU(2),,;. (orig.) 


34553 (DESY—94-053, pp. 221-226) Hidden symmetry ap- 
proach to the extended symmetries in nonabelian free 
fermionic and WZNW models. Zaikov, R.P. (Byligarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. for Nuclear Research 
and Nuclear Energy). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. 
Grant NFS Ph-11/91-94; Grant NFS Ph-327/93-94. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication SIGMA MODEL/symmetry; SYMMETRY/ 
algebraic currents; UNIFIED GAUGE MODELS/symmetry; 
FERMIONS; SYMMETRY; NONLINEAR PROBLEMS; TOPOLOGI- 
CAL MAPPING; CONFORMAL GROUPS; CURRENT ALGEBRA; 
QUANTUM OPERATORS; COMMUTATION RELATIONS 


34554 (DESY-94-053, pp. 227-233) All supersymmetric 
self-dual gauge theories. Devchand, C. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation)); Ogievetsky, V. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 





elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication SUPERSYMMETRY/unified gauge models; 
DUALITY; SUPERSYMMETRY; YANG-MILLS THEORY; VECTOR 
FIELDS; LAGRANGIAN FIELD THEORY; LAGRANGE EQUA- 
TIONS; FIELD EQUATIONS; ANALYTICAL SOLUTION 


34555 (DESY-—94-053, pp. 234-245) Quantum groups and 
quantum homogeneous spaces. Kulish, P.P. (Centro Mixto Univ. 
de Valencia-CSIC, Burjassot (Spain). Dept. de Fisica Teorica and 
IFIC). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

The usefulness of the R-matrix formalism and the reflection 
equations is demonstrated on examples of the quantum group co- 
variant algebras (quantum homogeneous spaces): quantum 
Minkowski space-time, quantum sphere and super-sphere. The irre- 
ducible representations of some covariant algebras are constructed. 
The generalization of the reflection equation to super case is given 
and the existence of the quasiclassical limits is pointed out. (orig.) 


34556 (DESY-—94-053, pp. 246-255) A new family of SU(2) 
symmetric integrable sigma models. Balog, J. (Hungarian 
Academy of Sciences, Budapest (Hungary). Research Inst. for Par- 
ticle and Nuclear Physics (RIPNP)); Forgacs, P.; Horvath, Z.; Palla, 
L. Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 
27. international symposium Ahrenshoop on the theory of elemen- 
tary particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In 
Theory of elementary particles: Proceedings. Order Number 
DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

Local Lagrangeans are derived for a class of SU(2) invariant 
sigma models admitting two commuting Kac-Moody algebras at the 
level of Poisson brackets. The one loop renormalizability of these 
models is established. Some heuristic arguments are presented in 
favour of their quantum integrability. (orig.) 


34557 
theory for c<1. Karchev, S. (P.N. Lebedev Physics Inst., 
Moscow (Russian Federation)); Marshakov, A. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the canonical quantization scheme for c < 1 ((p,q)-) 
string theories and compare it with what is known from matrix 
model approach. We derive explicitly a trivial ( triple bond topologi- 
cal) solution. We discuss a "dressing” operator which in principle 
allows one to obtain a non-trivial solution, but an explicit computa- 
tion runs into a problem of analytic continuation of the formal 
expressions for 7-functions. We discuss also the application of pro- 
posed scheme to the case of discrete matrix model and consider 
some parallels with mirror symmetry and background indepen- 
dence in string theory. (orig.) 


34558 (DESY-94-053, pp. 272-278) Witten vertices in string 
theory. Dick, R. (Muenchen Univ. (Germany). Sektion Physik). 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 
27. international symposium Ahrenshoop on the theory of elemen- 
tary particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In 
Theory of elementary particles: Proceedings. Order Number 
DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication STRING MODELS/vertex functions; FIELD 
OPERATORS; VACUUM STATES; CREATION OPERATORS; AN- 
NIHILATION OPERATORS; BOSONS; FOCK REPRESENTATION; 
HILBERT SPACE 


(DESY—94-053, pp. 256-271) Quantization of string 


34559 (DESY—94-053, pp. 327-336) Canonical construction 
of Liouville field operators with arbitrary spin. Schnittger, J. 
(Ecole Normale Superieure, 75 - Paris (France). Lab. de Physique 
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Theorique). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

These notes contain an account of some recent work by J.-L. 
Gervais and the author on the operator approach to Liouville the- 
ory. (orig.) 


34560 (DESY-94-053, pp. 337-347) S’ current algebras. 
Cederwall, M. (Chalmers Univ. of Tech., Goeteborg (Sweden). 
Inst. of Theoretical Physics); Preitschopf, C.R. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present S’-algebras as generalized Kac-Moody algebras. A 
number of free-field representations is found. We construct the oc- 
tonionic projective spaces OP". (orig.) 


34561 (DESY—94-079) Localization in lattice gauge theory 
and a new multigrid method. Baeker, M. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). May 1994. 
15p. (HEP-LAT—9405005). Order Number DE95703022. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We show numerically that the lowest eigenmodes of the 2- 
dimensional Laplace-operator with SU(2) gauge couplings are 
strongly localized. A connection is drawn to the Anderson- 
Localization problem. A new Multigrid algorithm, capable to deal 
with these modes, shows no critical slowing down for this problem. 
(orig.) 


34562 (DESY—94-080) Moduli spaces and target space du- 
ality symmetries in (0,2)Z, orbifold theories with continuous 
Wilson lines. Cardoso, G.L. (Humboidt-Universitaet, Berlin (Ger- 
many). Sektion 3 - Fachbereich Physik); Luest, D.; Mohaupt, T. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. May 1994. 44p. (HUB-IEP-—94/6; 
HEP-TH-9405002). Order Number DE95703020. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present the coset structure of the untwisted moduli space of 
heterotic (0,2) Zy orbifold compactifications with continuous Wilson 
lines. For the cases where the internal 6-torus Tg, is given by the 
direct sum T,4 + T2, we explicitly construct the Kaehler potentials 
associated with the underlying 2-torus Tz. We then discuss the 
transformation properties of these Kaehler potentials under target 
space modular symmetries. For the case where the Z, twist pos- 
sesses eigenvalues of -1, we find that holomorphic terms occur in 
the Kaehler potential describing the mixing of complex Wilson mod- 
uli. As a consequence, the associated T and U moduli are also 
shown to mix under target space modular transformations. (orig.) 


34563 (DESY-94-092) Massive (p,q)-supersymmetric sigma 
models revisited. Papadopoulos, G. (Hamburg Univ. (Germany). 
2. Inst. fuer Theoretische Physik); Townsend, P.K. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jun 1994. 
22p. (R-94/9; HEP-TH-9406015). Order Number DE95702801. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We recently obtained the conditions on the couplings of the 
general two-dimensional massive sigma-model required by (p,q)- 
supersymmetry. Here wer compute the Poisson bracket algebra of 
the supersymmetry and central Noether charges, and show that the 
action is invariant under the automorphism group of this algebra. 
Surprisingly, for the (4,4) case the automorphism group is always a 
subgroup of SO(3), rather than SO(4). We also re-analyse the con- 
ditions for (2,2) and (4,4) supersymmetry of the zero torsion models 
without assumptions about the central charge matrix. (orig.) 


34564 (DESY-94-104) The GSO projection, BRST cohomol- 
ogy and picture-changing in N=2 string theory. Bischoff, J. 
(Hannover Univ. (Germany). Inst. fuer Theoretische Physik); Ketov, 
S.V.; Lechtenfeld, O. Deutsches Elektronen-Synchrotron (DESY), 
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Hamburg (Germany). Jun 1994. 34p. (ITP-UH—05/94; HEP-TH— 
9406101). Order Number DE95702780. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We investigate in detail the critical N=2 fermionic string with and 
without a global Z» twist. An analysis of BRST cohomology shows 
that twisted sectors contain massless ‘spacetime’ fermions which 
are non-local with respect to the standard (Ooguri-Vafa) massless 
boson. However, two distinct maximal GSO projections exist, one 
(untwisted) leading to three bosons, the other (twisted) yielding two 
fermions and one boson, on the massless level. The corresponding 
chiral BRST-invariant vertex operators are constructed in certain 
pictures, and their fusion and picture-changing are investigated. 
The particularly simple structure of the fusion algebras is empha- 
sized. The N=2 ‘spacetime supersymmetry’ generators are null 
operators, i.e. exterior derivatives. The three-point functions show 
that states related by spectral flow must not be identified. (orig.) 


34565 (DESY-94-106) On Eo and the DDF construction. 
Gerbert, R.W. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretis- 
che Physik); Nicolai, H. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Jun 1994. 55p. Order Number 
DE95702811. Source: OSTI; NTIS (US Sales Only); INIS. 

An attempt is made to understand the root spaces of Kac Moody 
algebras of hyperbolic type, and in particular Ey, in terms of a 
DDF construction appropriate to subcritical compactified bosonic 
string. While the level-one root spaces can be completely charac- 
terized in terms of transversal DDF states (the level-zero elements 
just span the affine subalgebra), longitudinal DDF states are shown 
to appear beyond level one. In contrast to previous treatments of 
such algebras, we find it necessary to make use of a rational ex- 
tension of the self-dual root lattice as an auxiliary device, and to 
admit non-summable operators (in the sense of the vertex algebra 
formalism). We demonstrate the utility of the method by completely 
analyzing a non-trivial level-two root space, obtaining an explicit 
and comparatively simple representation for it. We also emphasize 
the occurrence of several Virasoro algebras, whose interrelation is 
expected to be crucial for a better understanding of the complete 
structure of the Kac Moody algebra. (orig.) 


34566 (DOE/ER/40617—181) New improved derivative ex- 
pansion for field theories with spontaneous symmetry 
breaking. Chan, Lai-Him. Louisiana State Univ., Baton Rouge, LA 
(United States). Dept. of Physics and Astronomy. [1994]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-91ER40617. (CONF-940816-16: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94019349. Source: OSTI; NTIS; INIS; GPO Dep. 

Derivative expansion of the effective action for field theories with 
spontaneous symmetry breaking may be badly divergent. | propose 
a new expansion series in which the series expansion are simulta- 
neous developed in order of the number of derivatives of the field 
and in power of the deviation of the field from its ground state 
value. As examples, | have applied this new method to calculate 
the quantum correction to the energy of the 1+1 dimension soliton 
in various models. For the models in which exact solutions have 
been found, such as the Sine-Gordon soliton, ¢* soliton, and ¢* 
soliton with fermion loop, the improved series can be recognized as 
well-known analytically summable series. The results of the exact 
solutions are completely recovered. More importantly, for the cases 
where exact solutions may not be available, Pade approximant or 
the Borel summation can be used to give good approximation. 


34567 (LBL-35586) Flavor symmetries and _ fermion 
masses. Rasin, A. Lawrence Berkeley Lab., CA (United States). 
Apr 1994. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94018192. Source: OSTI; NTIS; INIS; GPO Dep. 

We introduce several ways in which approximate flavor symme- 
tries act on fermions and which are consistent with observed 
fermion masses and mixings. Flavor changing interactions medi- 
ated by new scalars appear as a consequence of approximate 
flavor symmetries. We discuss the experimental limits on masses of 
the new scalars, and show that the masses can easily be of the or- 
der of weak scale. Some implications for neutrino physics are also 
discussed. Such flavor changing interactions would easily erase 
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any primordial baryon asymmetry. We show that this situation can 
be saved by simply adding a new charged particle with its own 
asymmetry. The neutrality of the Universe, together with sphaleron 
processes, then ensures a survival of baryon asymmetry. Several 
topics on flavor structure of the supersymmetric grand unified theo- 
ries are discussed. First, we show that the successful predictions 
for the Kobayashi-Maskawa mixing matrix elements, VupVa = 
J/my/Me and Vig/Vis = \/Mg/Ms, are a consequence of a large class 
of models, rather than specific properties of a few models. Second, 
we discuss how the recent observation of the decay 8 — sy 
constrains the parameter space when the ratio of the vacuum ex- 
pectation values of the two Higgs doublets, tanB, is large. Finally, 
we discuss the flavor structure of proton decay. We observe a sur- 
prising enhancement of the branching ratio for the muon mode in 
SO(10) models compared to the same mode in the SU(5) model. 


34568 (NEI-SE-160) The existence and regularity of con- 
stant mean curvature hypersurfaces in asymptotically fiat 
spacetimes. Iriondo, M. Royal Inst. of Tech., Stockholm (Sweden). 
Dept. of Mathematics. Mar 1994. 79p. Order Number DE95602538. 
Source: OSTI; NTIS; INIS. 

In this thesis we prove the existence of spacelike hypersurfaces 
with constant mean curvature (CMC) in asymptotically Schwarz- 
schild spacetimes at null infinity and the uniform ellipticity of the 
mean curvature operator, seen as a differential operator in the hy- 
perbolic geometry, which makes possible a careful analysis of the 
behavior of the hypersurface near the null infinity. CMC hypersur- 
faces in asymptotically flat Lorentzian manifolds that reach null 
infinity are becoming increasingly interesting in general relativity. 
Serving as initial surfaces for the Cauchy problem for the field 
equations, their understanding might be useful in the study of the 


propagation of gravitational waves and the formation of singulari- 
ties. 21 refs. 


34569 (OUP-—94-10) Infrared behaviour, sources and the 
Schwinger action principle. Burgess, M. Oslo Univ. (Norway). Fy- 
sisk Inst. May 1994. 37p. Order Number DE95600857. Source: 
OSTI; NTIS; INIS. 

An action principle technique is used to explore some issues 
concerning the infra-red problem in the effective action for gauge 
field theories. The relationship between the renormalization group 
and other non-perturbative resummation schemes is demonstrated 
by means of a source theory. It is shown that the use of vertex 
renormalization conditions and other resummation methods (large 
N expansion) can lead to erroneous conclusions about the phase 
transitions in the gauge theory, since it corresponds to only a par- 
tial resummation of the scalar self-energies at the expense of the 
gauge sector. The renormalization group as well as the ansatz of 
non-local sources can be derived from an associated operator 
problem for the field couplings by use of the Schwinger action 
principle. This method generalizes to curved spacetime and non- 
equilibrium models in a straightforward way. Some examples are 
computed to lowest order and the conclusion is drawn that none of 
the approximation schemes are able to extract true non- 
perturbative information from field theory. Only results which rely 
on the particular recursive structure of the perturbation series are 
accessible and the main purpose of the investigation is to deter- 
mine legal ways of regulating the theory in the infrared. 35 refs. 


34570 (UWThPh—-1994-12) Effects of isosinglet quarks on 
B-meson CP asymmetries. Branco, G.C. (Dept. de Fisica and 
CFIF/UTL, Inst. Superior Tecnico, Avenida Rovisco Pais 1096, 
Codex, Lisboa (Portugal)); Parada, P.A.; Morozumi, T.; Rebelo, 
M.N. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 22 Apr 
1994. 6p. Order Number DE95600858. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have described a simple extension of the SM which predicts 
CP asymmetries in B° decays which may differ drastically from 
those expected in the SM. We have emphasized that B-physics at 
either ete~ B factories or at hadron colliders, provides an excel- 
lent opportunity to look for new physics and test some of the least 
known aspects of the electroweak theory, namely those having to 
do with Yukawa couplings and the closely related phenomenon of 
CP violation. (authors). 
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34676, 34684 


34571 (ANL-HEP-CP-94-46) New strong interactions above 
the electroweak scale. White, A.R. Argonne National Lab., IL 
(United States). 9 Aug 1994. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9407127-1: 8. international symposium on very high en- 
ergy cosmic ray interactions, Tokyo (Japan), 24-31 Jul 1994). 
Order Number DE94018385. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical arguments for a new higher-color quark sector, 
based on Pomeron physics in QCD, are briefly described. The 
electroweak symmetry-breaking, Strong CP conservation, and elec- 
troweak scale CP violation, that is naturally produced by this sector 
is also outlined. A further consequence is that above the 
electroweak scale there will be a radical change in the strong inter- 
action. Electroweak states, in particular multiple W's and Z’s, and 
new, semi-stable, very massive, baryons, will be commonly pro- 
duced. The possible correlation of expected phenomena with a 
wide range of observed Cosmic Ray effects at and above the pri- 
mary spectrum knee is described. Related phenomena that might 
be seen in the highest energy hard scattering events at the 
Fermilab Tevatron, some of which could be confused with top pro- 
duction, are also briefly discussed. 


34572 (ANL-HEP-CP-94-49) Higher-order Lipatov kernels 
and the QCD Pomeron. White, A.R. Argonne National Lab., IL 
(United States). 12 Aug 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9406248-2: Workshop on quantum infrared physics, Paris 
(France), Jun 1994). Order Number DE94018395. Source: OSTI; 
NTIS; GPO Dep. 

Three closely related topics are covered. The derivation of O(g*) 
Lipatov kernels in pure glue QCD. The significance of quarks for 
the physical Pomeron in QCD. The possible inter-relation of 
Pomeron dynamics with Electroweak symmetry breaking. 


34573 (ANL/PHY/CP-83915) Summary of the working 
group on tests of QCD. Papavassiliou, V. Argonne National Lab.., 
IL (United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9406242-2: Workshop on the future of high sensitivity charm 
experiments, Batavia, IL (United States), 7-9 Jun 1994). Order 
Number DE94018390. Source: OSTI; NTIS; INIS; GPO Dep. 

The working group discussed several topics related to charm 
production that can provide important input for our understanding 
of QCD. It was recognized that studies of both open and hidden 
charm in a high-statistics experiment will be essential in order to 
understand the production mechanisms. Nuclear effects were also 
discussed and a connection was made to similar effects observed 
in other reactions. 


34574 (ANL/PHY/CP-83992) Can an_infrared-vanishing 
gluon propagator confine quarks?. Roberts, C.D. Argonne Na- 
tional Lab., IL (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9406248-3: Workshop on quantum infrared physics, Paris 
(France), Jun 1994). Order Number DE94018388. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is shown that the solution of the quark Dyson-Schwinger equa- 
tion in QCD obtained with a gluon propagator of the form D(q) ~ 
q*/[q*+b*] and a quark-gluon vertex that is free of kinematic singu- 
larities does not describe a confined particle and that there is 
always a value of b* = b.* such that chiral symmetry is not dynam- 
ically broken for b? > b,?. 


34575 (ANL/PHY/CP-84024) Pion observables and QCD. 
Roberts, C.D. Argonne National Lab., IL (United States). [1994]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9407125-1: Workshop on chi- 
ral dynamics: theory and experiments, Cambridge, MA (United 
States), 25-29 Jul 1994). Order Number DE94018357. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Dyson-Schwinger equations (DSEs) are a tower of coupled 
integral equations that relate the Green functions of QCD to one 
another. Solving these equations provides the solution of QCD. 
This tower of equations includes the equation for the quark 
self-energy, which is the analogue of the gap equation in super- 
conductivity, and the Bethe-Salpeter equation, the solution of which 
is the quark-antiquark bound state amplitude in QCD. The applica- 
tion of this approach to solving Abelian and non-Abelian gauge 
theories is reviewed. The nonperturbative DSE approach is being 
developed as both: (1) a computationally less intensive alternative 
and; (2) a complement to numerical simulations of the lattice action 
of QCD. In recent years, significant progress has been made with 
the DSE approach so that it is now possible to make sensible and 
direct comparisons between quantities calculated using this ap- 
proach and the results of numerical simulations of Abelian gauge 
theories. Herein the application of the DSE approach to the calcu- 
lation of pion observables is described: the 2-7 scattering lengths 
(ap°, ao*, Ay’, ao*) and associated partial wave amplitudes; the 2° 
— yy decay width; and the charged pion form factor, F,(q?). 
Since this approach provides a straightforward, microscopic de- 
scription of dynamical chiral symmetry breaking (DyxSB) and 
confinement, the calculation of pion observables is a simple and el- 
egant illustrative example of its power and efficacy. The relevant 
DSEs are discussed in the calculation of pion observables and 
concluding remarks are presented. 


34576 (BNL-60732) Proton and produced particle distribu- 
tions from Au+Au collisions at 11.6 A GeV/c. Moskowitz, B. 
(Brookhaven National Lab., Upton, NY (United States). Physics 
Dept.). E802/E866 Collaboration. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940816—4: Meeting of the Division of Particles and Fields 
of the American Physical Society, Albuquerque, NM (United 
States), 2-6 Aug 1994). Order Number DE94018634. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The highest net baryon density possible in the laboratory—up to 
ten times normal nuclear density—is expected in the central region 
of collisions of heavy nuclei (A ~ 200) at energies near 10 GeV 
per nucleon. The transverse energy (Er) distribution, as well as 
yields of identified particles (x*, K* and protons), from '7Au + 
187 Au at 11.64A GeV/c are presented. Two key observations are a 
large degree of proton “stopping,” indicating multiple scatterings of 
the incident nucleons, and a proportional relationship of the pion 
production to the number of participating nucleons. Strangeness 
enhancement, a proposed signature of the quark-gluon plasma, is 
studied via the K*/x* ratio, which achieves the value of 21% with- 
out a strong centrality dependence. Comparisons to similar data 
taken with a 14.6A GeV/c beam of 8Si are made. 


34577 (BNL-60769) QCD corrections to Higgs boson pro- 
duction: An update. Dawson, S. (Brookhaven National Lab., 
Upton, NY (United States)); Kauffman, R. Brookhaven National 
Lab., Upton, NY (United States). Sep 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. (CONF-940722-23: 27. international conference on 
high energy physics, Glasgow (United Kingdom), 21-27 Jul 1994). 
Order Number DE95000626. Source: OSTI; NTIS; INIS; GPO Dep. 

We compute analytic results for the QCD corrections to Higgs 
boson production in hadronic collisions in the limit in which the top 
quark is much heavier than the Higgs boson. The first non-leading 
corrections of O(a,?My2/m,2) are given and numerical results pre- 
sented for the LHC. 


34578 (BNL-60828) Lattice results for heavy light matrix 
elements. Soni, A. (Brookhaven National Lab., Upton, NY (United 
States). Physics Dept.). Brookhaven National Lab., Upton, NY 
(United States). Sep 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940722-22: 27. international conference on high energy physics, 
Glasgow (United Kingdom), 21-27 Jul 1994). Order Number 
DE94019101. Source: OSTI; NTIS; INIS; GPO Dep. 

Lattice results for heavy light matrix elements are reviewed and 
some of their implications are very briefly discussed. Despite the 
fact that in most cases the lattice results for weak matrix elements 
at the moment have only a modest accuracy of about 20-30% they 
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already have important phenomenological repercussions; e.g. for 
Vig/Vis, Xs/Xg and B — K*+. 


34579 (DESY-94-053, pp. 85-100) Matrix models of in- 
duced QCD. Makeenko, Yu. (Niels Bohr Inst., Copenhagen 
(Denmark)). Deutsches Elektronen-Synchrotron (DESY), Zeuthen 
(Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. (CONF- 
9309429-: 27. international symposium Ahrenshoop on the theory 
of elementary particles, Wendisch-Rietz (Germany), 7-11 Sep 
1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

| review recent works on the problem of inducing large-N QCD 
by matrix fields. In the first part of the talk | describe the matrix 
models which induce large-N QCD and present the results of stud- 
ies of their phase structure by the standard lattice technology (in 
particular, by the mean field method). The second part is devoted 
to the exact solution of these models in the strong coupling region 
by means of the loop equations. | describe the solution of the 
Kazakov-Migdal model with the quadratic and logarithmic potentials 
as well as that of analogous fermionic models with the quadratic 
potential. (orig.) 


34580 (DESY—94-053, pp. 145-150) Fluctuations of bosons 
and fermions in vector boson condensates. Biebl, K.J. 
(Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik). Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 
1994. 355p. (CONF-9309429-—: 27. international symposium Ahren- 
shoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). In Theory of elementary particles: 
Proceedings. Order Number DE95707805. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The spin and charge structure of the scattering amplitudes and 
propagators of bosons and fermions in the condensate is treated. 
In a self-dual background the spin can be decoupled, but the 
charge is coupled. There are transitions between neutral and 
charged particles, the latter ones become unstable and appear 
only as resonances in the scattering of the neutral particles. (orig.) 


34581 (DESY—94-053, pp. 157-162) Non Borel summable 
series and perturbative QCD. Fischer, J. (Ceska Akademie 
Ved, Prague (Czech Republic). Fyzikalni Ustav). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. (CONF-9309429-: 27. inter- 
national symposium Ahrenshoop on the theory of elementary 
particles, Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of 
elementary particles: Proceedings. Order Number DE95707805. 
Source: OSTI; NTIS (US Sales Only); INIS. 

| report a generalization of the Borel method of summation of di- 
vergent power series that permits one to define the sum when the 
analyticity domain has a horn with zero opening angle and the 
function is expanded around the tip of the horn. The summation is 
unique only if the expansion coefficients satisfy severe restrictions 
at large orders. Relevance to perturbative QCD is stressed in 
relation to current discussions about large-order behaviour of per- 
turbation expansion coefficients. (orig.) 


34582 (DESY-94-053, pp. 170-174) Effective action for high 
energy scattering in QCD. Kirschner, R. (Leipzig Univ. (Germany). 
Fachbereich Physik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. 
(CONF-9309429-—: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication QUANTUM CHROMODYNAMICS/ 
scattering amplitudes; PERTURBATION THEORY; REGGE 
POLES; ACTION INTEGRAL; VECTOR FIELDS; OPE MODEL; 
PARTICLE PRODUCTION; VERTEX FUNCTIONS; FEYNMAN DI- 
AGRAM; SCATTERING; GLUONS; SCALAR FIELDS 


34583 (DESY—94-053, pp. 299-304) Bosonization with inciu- 
sion of the gluon condensate. Ebert, D. (Humboidt-Universitaet, 
Berlin (Germany). Inst. fuer Elementarteilchenphysik); Kalinovsky, 
Yu.L.; Volkov, M.K. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Mar 1994. 355p. 
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Contract DFG Eb 139/1-1. (CONF-9309429-: 27. international 
symposium Ahrenshoop on the theory of elementary particles, 
Wendisch-Rietz (Germany), 7-11 Sep 1993). In Theory of elemen- 
tary particles: Proceedings. Order Number DE95707805. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The effects of the gluon condensate on the quark condensate 
and on masses and coupling constants of composite mesons are 
discussed within a QCD-motivated Nambu-Jona-Lasinio model for 
zero temperature as well as for the case of finite temperature and 
baryon number density. (orig.) 


34584 (DESY—94-053, pp. 305-314) SU(5) finite unified the- 
ories and the mass of the top quark. Mondragon, M. (Heidelberg 
Univ. (Germany). Inst. fuer Theoretische Physik); Zoupanos, G. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Mar 1994. 355p. Contract CEC SC1- 
CT91-0729. (CONF-9309429-: 27. international symposium 
Ahrenshoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). In Theory of elementary particles: 
Proceedings. Order Number DE95707805. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present results of a study of phenomenologically interesting 
SU(5) supersymmetric GUT’s, which are finite to all-loops before 
spontaneous symmetry breaking. The finiteness conditions provide 
the spontaneously broken theory with relationships among the 
Yukawa and gauge couplings at the unification point. These in turn 
predict a heavy top quark mass (~175-190 GeV). (orig.) 


34585 (DESY-—94-053, pp. 315-326) Two different formula- 
tions of the heavy quark effective theory. Balk, S. (Mainz Univ. 
(Germany). Inst. fuer Physik); llakovac, A.; Koerner, J.G.; Pirjol, D. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Mar 1994. 355p. Foerderkennzeichen 
BMFT 06MZ730. (CONF-9309429-: 27. international symposium 
Ahrenshoop on the theory of elementary particles, Wendisch-Rietz 
(Germany), 7-11 Sep 1993). In Theory of elementary particles: 
Proceedings. Order Number DE95707805. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We point out that there exist two different formulations of the 
Heavy Quark Effective Theory (HQET). The one formulation of 
HQET was mostly developed at Harvard and involves the use of 
the equation of motion to eliminate the small components of the 
heavy quark field. The second formulation, developed in Mainz, in- 
volves a series of Foldy-Wouthuysen-type field transformations 
which diagonalizes the heavy quark Lagrangian in terms of an ef- 
fective quark and antiquark sector. Starting at O(1/mg*) the two 
formulations are different in that their effective Lagrangians, their 
effective currents, and their effective wave functions differ. How- 
ever, when these three differences are properly taken into account, 
the two alternative formulations lead to identical transition or S- 
matrix elements. This is demonstrated in an explicit example at 
O(1/mg?). We point to an essential difficulty of the Harvard HQET 
in that the Harvard effective fields are not properly normalized 
starting at order O(1/mg). We provide explicit higher order expres- 
sions for the effective fields and the Lagrangian in the Mainz 
approach, and write down an O(1/mg2) nonabelian version of the 
Pauli equation for the heavy quark effective field. (orig.) 


34586 (DESY—94-081) Search for the QCD ground state. 
Reuter, M. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany)); Wetterich, C. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). May 1994. 18p. (HD-THEP-94-6; 
HEP-PH-9405300). Order Number DE95703021. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Within the Euclidean effective action approach we propose crite- 
ria for the ground state of QCD. Despite a nonvanishing field 
strength the ground state should be invariant with respect to modi- 
fied Poincare transformations consisting of a combination of 
translations and rotations with suitable gauge transformations. We 
have found candidate states for QCD with four or more colours. 
The formation of gluon condensates shows similarities with the 
Higgs phenomenon. (orig.) 


34587 (DESY-94-088) Numerical simulations and _ the 
strength of the electroweak phase transition. Fodor, Z. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
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Hein, J.; Jansen, K.; Jaster, A.; Montvay, |.; Csikor, F. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). May 1994. 
11p. Order Number DE95703005. Source: OST!; NTIS (US Sales 
Only); INIS. 

Numerical simulations are performed to study the finite tempera- 
ture phase transition in the SU(2) Higgs model on the lattice. The 
strength of the first order phase transition is investigated by deter- 
mining the latent heat and the interface tension on L;=2 lattices. 
The values of the Higgs boson mass presently chosen are below 
50 GeV. Our results are in qualitative agreement with two-loop re- 
summed perturbation theory. (orig.) 


34588 (DESY-94-090) Regge asymptotics of scattering 
with flavour exchange in QCD. Kirschner, R. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Jun 1994. 17p. Order Number DE95702903. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The contribution to the perturbative Regge asymptotics of the 
exchange of two reggeized fermions with opposite helicity is inves- 
tigated. The methods of conformal symmetry known for the case of 
gluon exchange are extended to this case where double- 
logarithmic contributions dominate the asymptotics. The Regge 
trajectories at large momentum transfer are calculated. (orig.) 


34589 (DESY-—94-098) Effective meson lagrangian with chi- 
ral and heavy quark symmetries from quark flavor dynamics. 
Ebert, D. (Humboldt-Universitaet, Berlin (Germany). Sektion 3 - 
Fachbereich Physik); Feldmann, T.; Friedrich, R.; Reinhardt, H. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jun 1994. 33p. (HUB-IEP-94/8). Order Number DE95702905. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By bosonization of an extended NJL model we derive an effective 
meson theory which describes the interplay between chiral symme- 
try and heavy quark dynamics. This effective theory is worked out 
in the low-energy regime using the gradient expansion. The result- 
ing effective lagrangian describes strong and weak interactions of 
heavy B and D mesons with pseudoscalar Goldstone bosons and 
light vector and axial-vector mesons. Heavy meson weak decay 
constants, coupling constants and the Isgur-Wise function are pre- 
dicted in terms of the model parameters partially fixed from the 
light quark sector. Explicit SU(3)- symmetry breaking effects are 
estimated and, if possible, confronted with experiment. (orig.) 


34590 (DOE/ER/40561-156) Exact mauark + 0 condensates 
in QCD,,;(N¢ — oo). Burkardt, M. Washington Univ., Seattle, WA 
(United States). Inst. for Nuclear Theory. [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
90ER40561. (CONF-9406248-1: Workshop on quantum infrared 
physics, Paris (France), Jun 1994). Order Number DE94018581. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the limit of an infinite number of colors, we derive an analytic 
expression for the quark condensation in QCD,,; as a function of 
the quark mass and the gauge coupling constant. For zero quark 
mass, a nonvanishing quark condensate is obtained. Nevertheless, 
we prove that there is no phase transition as a function of the 
quark mass. It is furthermore shown that the expansion of (0}77|0) 
in the gauge coupling has zero radius of convergence but that the 
perturbation series is Borel summable with finite radius of conver- 
gence. The nonanalytic behavior mg—0 ~ —Nc,/G? can only be 
obtained by summing the perturbation series to infinite order. 


34591 (DOE/ER/40617—167) Monopoles and quark confine- 
ment: Introduction and overview. Yee, Ken. Louisiana State 
Univ., Baton Rouge, LA (United States). Dept. of Physics and As- 
tronomy. 20 Feb 1994. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-91ER40617. (CONF- 
9402102-1: Lake Louise Winter Institute conference, Alberta 
(Canada), 20-26 Feb 1994). Order Number DE94019348. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We (try to) pedagogically explain how monopoles arise in QCD, 
why maximal Abelian (MA) gauge is “special” for monopole study, 
the Abelian projection in MA gauge, its resultant degrees of free- 
dom (photons, monopoles and charged matter fields), and the 
QCD-equivalent action in terms of these degrees of freedom. Then 
we turn to more recent developments in the subject: Abelian domi- 
nance, large N behavior of Abelian projected QCD, mass of the 


charged matter fields, notion of an effective photon-monopole ac- 
tion obtained by integrating out the charged matter fields, and 
problems encountered in evaluating this effective action using the 
microcanonical demon method on the lattice. 


34592 (FNAL/C—94/215-E) Testing QCD with jet physics at 
CDF. Kovacs, E. CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). 28 Jul 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940816-10: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018980. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a variety of jet cross section measurements in pp 
collisions at \/s = 1.8 TeV, using 19.5 pb —' of data collected by 
the Collider Detector at Fermilab during the 1992-93 rim of the 
Fermilab Tevatron. We discuss the impact of these measurements 
on the status of precision tests of QCD. 


34593 (FNAL/C—94/310-E) Perturbative QCD tests from the 
LEP, HERA, and TEVATRON colliders. Kuhimann, S. (Argonne 
National Lab., IL (United States)). Fermi National Accelerator Lab., 
Batavia, IL (United States). Sep 1994. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940693—2: Conference on physics in collision, Tallahassee, 
FL (United States), 15-17 Jun 1994). Order Number DE95001285. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A review of QCD tests from LEP, HERA and the TEVATRON 
colliders is presented. This includes jet production, quark/gluon jet 
separation, quark/gluon propagator spin, as updates, photon pro- 
duction, and rapidity gap experiments. 


34594 (FNAL/C—94/323-E) DO quantum chromodynamics: 
A compilation of results presented at DPF 1994. Fahey, S.T. 
(Michigan State Univ., East Lansing, MI (United States). Physics 
and Astronomy Dept.). DO Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Sep 1994. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940816—: Meeting of the Division of Particles 
and Fields of the American Physical Society, Albuquerque, NM 
(United States), 2-6 Aug 1994). Order Number DE95000838. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: Direct pho- 
ton production at DO; Direct photon angular distribution at DO; 
Inclusive jet cross sections at the DO detector; A study of the in- 
clusive jet cross section as a function of jet cone size with the DO 
detector; Measurement of the triple differential inclusive dijet cross 
section, d°a/dE+dndn2 in pp collisions at ,/s = 1.8 TeV; Measure- 
ment of the jet shapes in pp collisions at DO; Use of a K 1 jet 
algorithm in pp collisions at DO; Measurement of the strong cou- 
pling constant (as) using W+ jets processes in the DO detector; 
measurement of the W/Z Py distributions at DO; Jet production at 
large rapidity intervals; rapidity gaps between jets at DO; and Prob- 
ing color coherency using high pT W events at the tevatron. These 
papers have been cataloged elsewhere on the data base. 


34595 (INS-1028) A simple relation among the quark 
masses. Terazawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study. Mar 1994. 12p. Order Number DE95703783. 
Source: OSTI; NTIS; INIS. 

Based on our recent suggestion that the first and second gener- 
ations of quarks and leptons can be taken as almost and quasi 
Nambu-Goldstone fermions, respectively, derived is a simple rela- 
tion among the quark masses, mums°m,2~mgm_>m,2, from which 
the top quark mass is predicted to be m~(180+100)- 
(200+110)GeV. (author). 


34596 (KEK-PROC—93-22, pp. 1-37) A model independent 
analysis of the electroweak parameters. Matsumoto, Seiji (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1994. (CONF-9311226-: 2. workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceed- 
ings of the 2nd workshop on TRISTAN physics at high luminosities. 
451p. Order Number DE94785274. Source: OSTI; NTIS; INIS. 
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A new framework to study electroweak physics at the one-loop 
level in general SU(2), xU(1)y theories is introduced. It separates 
the 1-loop corrections into two pieces: process specific ones from 
vertex and box contributions and the universal ones due to contri- 
butions to the gauge boson propagators. The latter are 
parametrized model-independently in terms of four effective form 
factors, e-bar*(q?), s-bar*(q*), g-barz*(q*) and g-baryw*(q*) corre- 
spondingly to yy, yZ, ZZ and WW propagators. In addition we 
introduce one form factor, 5-bar,(q*), for the Zb,b, vertex because 
of its strong dependence on the unknown top quark mass. By as- 
suming only the Standard Model contributions to the process 
specific corrections except for the Zb,b, vertex, we determine g- 
barz2(mz*) and s-bar(mz*) from the Z parameter measurements, 
g-barz*(0) and s-bar(0) from the low energy neutral current experi- 
ments, and g-barw*(0) from the W mass measurements. These 
values are then compared systematically with the predictions of 
SU(2), xU(1)y theories. We also study the quantitative significance 
of the Zb; b, vertex correction 5-bar,(mz*). The preferred ranges of 
the top quark and Higgs boson masses within the Standard Model 
are extracted as functions of as(mz). The limitations in the theoreti- 
cal predictions due to the uncertainty in a-bar(mz*) are critically 
discussed. Electroweak physics at TRISTAN is also described in 
this framework which clarifies the role of each measurement. (au- 
thor) 64 refs. 


34597 (KEK-PROC—93-22, pp. 204-216) Measurement of as 
using jet broadening distribution at AMY. Choi, S.Y. (Seoul Na- 
tional Univ. (Korea, Republic of). Dept. of Physics). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. 
(CONF-9311226—: 2. workshop on TRISTAN physics at high lumi- 
nosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 
2nd workshop on TRISTAN physics at high luminosities. 451p. Or- 
der Number DE94785274. Source: OSTI; NTIS; INIS. 

Measurement of as using an event shape variable called jet 
broadening is presented in the following paper. Jet broadening is 
an infrared-safe and collinear-safe variable for which resummation 
of next to leading logarithmic terms in the perturbative QCD have 
been performed. Resummation results in a smaller theoretical un- 
certainty, which is the main source of error in measurement of as. 
(author). 


34598 (KEK-PROC—93-22, pp. 217-224) Determination of 
strong coupling constant of b-quarks. Yamamoto, Yasuhiro (Os- 
aka Univ., Toyonaka (Japan). Dept. of Physics). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226-: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 
workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

| present a first study of the three jet rate of b-quarks compared 
with that of the other quarks(u,d,s- and c-quarks) produced by 
e*e~ annihilation at TRISTAN. From this study, QCD coupling con- 
stant as of b-quarks relative to the other quarks is determined. As 
a result, we obtained that the ag for b-quarks is same as that for 
the other quarks with in 34% level. (author). 


34599 (KEK-PROC—93-22, pp. 253-275) Gluon distribution 
in the photon. Watanabe, Isamu (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226-: 2. 
workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 24-26 Nov 1993). In Proceedings of the 2nd workshop on 
TRISTAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

We study systematically the sensitivity of the photon structure 
function data on the gluon contents of the photon, by using the 
leading order Altarelli-Parisi (AP) equations. Charm quark contribu- 
tion is studied in the quark parton model, the massive quark AP 
equations of Glueck, Hoffmann and Reya, and in the massless 
four-flavor AP equations. The present photon structure function 
data are found to allow wide range of gluon distributions in the 
photon. We give a set of the scale-dependent parton distributions 
in the photon (WHIT1 to WHIT6), which have systematically differ- 
ent gluon contents. Sensitivity of the structure function at small x 
and that of the total charm quark production cross section to the 
effective gluon distribution are discussed. (author). 
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34600 (KEK-PROC-93-22, pp. 276-282) Measurement of 
Quasi-Real Photon Structure Function F2 with AMY detector. 
Sahu, S.K. (Saga Univ. (Japan). Dept. of Physics); Aso, T.; Ebara, 
S. National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1994. (CONF-9311226-: 2. workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceed- 
ings of the 2nd workshop on TRISTAN physics at high luminosities. 
451p. Order Number DE94785274. Source: OSTI; NTIS; INIS. 

The Quasi-Real Photon Structure Function F. has been mea- 
sured at average Q* values of 8, 69, and 436 GeV*. The Q? 
evolution of the structure function in the intermediate x-range 0.3 < 
x < 0.8 is shown. The results are consistent with the QCD calcula- 
tions. (author). 


34601 (LBL-35810) Baryon stopping in 200 GeV/A S+Au 
collisions. Mitchell, J.T. (Lawrence Berkeley Lab., CA (United 
States). Nuclear Science Division). NA35 Collaboration. Lawrence 
Berkeley Lab., CA (United States). Jun 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-940514-13: Intersections of particle and 
nuclear physics, St. Petersburg, FL (United States), 31 May - 6 jun 
1994). Order Number DE94018215. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Measurements of rapidity and transverse momentum distribu- 
tions of negative hadrons and of “protons” obtained by subtracking 
negative hadron distributions from positive hadron distributions are 
presented for 200 GeV/A S+Au collisions. The distributions are 
shown as a function of event centrality and are indicative of a sys- 
tem exhibiting a large degree of nuclear stopping. 
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Refer also to citation(s) 33967, 34112, 34567, 34573, 34575, 
34577, 34592, 34680, 34681, 34682, 34728 


34602 (ANL-HEP-CP-94-53) Principal-value resummation 
for dilepton production. Contopanagos, H. (Argonne National 
Lab., IL (United States)); Alvero, L.; Sterman, G. Argonne National 
Lab., IL (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Grant PHY 9309888. (ITP-SB-94-40; CONF-940816-35: Meeting 
of the Division of Particles and Fields of the American Physical So- 
ciety, Albuquerque, NM (United States), 2-6 Aug 1994). Order 
Number DE95001094. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a new method of resummation of QCD threshold dis- 
tributions to the hard scattering function of the dilepton production 
cross section in hadron-hadron collisions. Our formulation by- 
passes the infrared singularities of the QCD running coupling 
through a principal value prescription, and does not require an ex- 
plicit infrared cut-off. The resulting large corrections exponentiate, 
and we discuss asymptotic properties of the exponent. We present 
a closed analytical formula for the resummed hard part in momen- 
tum space, and give predictions, at fixed-target energies, for the 
resulting cross section which is a bounded function of its kinematic 
variables in the entire partonic phase space. 


34603 


(ANL-HEP-PR-94-56) The atmospheric neutrino 
anomaly in Soudan 2. Goodman, M.C. Soudan 2 Collaboration. 
Argonne National Lab., IL (United States). [1994]. 6p. Sponsored 


by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9405216-2: Neutrino ‘94: 16th interna- 
tional conference on neutrino physics and astrophysics, Eilat 
(Israel), 29 May - 3 jun 1994). Order Number DE94019288. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Based on a preliminary analysis of 1.01 fiducial kiloton-years of 
Soudan 2 data, we measure (track/shower)measured/(track/ 
ShOWE!)pregicted = 0.64 + 0.17(stat) + 0.09(sys). We discuss the 
implications of a neutrino oscillation interpretation of the atmo- 
spheric neutrino anomaly. 


34604 (CONF-940327-12) The status of molecules. Barnes, 
T. (Oak Ridge National Lab., TN (United States)). Oak Ridge 
National Lab., TN (United States). [1994]. 10p. Sponsored by US- 
DOE, Washington, DC (United States);Science and Engineering 
Research Council, Swindon (United Kingdom). DOE Contract 





AC05-840R21400. (ORNL-CCIP-9408; RAL-94-056). From 29. 
Moriond meeting on quantum chromodynamics and high energy 
hadronic interactions; Les Arcs (France); 12-26 Mar 1994. Order 
Number DE95000952. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the experimental and theoretical status 
of hadronic molecules, which are weakly-bound states of two or 
more hadrons. We begin with a brief history of the subject and dis- 
cuss a few good candidates, and then abstract some signatures for 
molecules which may be of interest in the classification of possible 
molecule states. Next we argue that a more general understanding 
of 2 — 2 hadron-hadron scattering amplitudes will be crucial for 
molecule searches, and discuss some of our recent work in this 
area. We conclude with a discussion of a few more recent molecule 
candidates (notably the f,.(1710)) which are not well established as 
molecules but satisfy some of the expected signatures. 


34605  (DESY-94-052) Study of D° and D* decays into final 
states with two or three kaons. Albrecht, H.; Hamacher, T.; Hof- 
mann, R.P.; Kirchhoff, T.; Mankel, R.; Nau, A.; Nowak, S.; 
Ressing, D.; Schroeder, H.; Schulz, H.D.; Walter, M.; Wurth, R.; 
Hast, C.; Kapitza, H.; Kolanoski, H.; Kosche, A.; Lange, A.; Lind- 
ner, A.; Schieber, M.; Siegmund, T.;ARGUS Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Mar 1994. 13p. Order Number DE95702973. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using the ARGUS detector at the ete storage ring DORIS Il, 
we have studied Cabibbo-suppressed D° decay modes resulting in 
the KtK~ +27 final state and two-body D° decay modes with a ® 
meson in the final state. The BR(D°— Ks°Ko°r*x—-) was mea- 
sured for the first time. We also present a measurement of the D+ 
— Ksg°Ks°K* branching ratio. The values are compared with other 
experimental results and model predictions. (orig.) 


34606 (DESY-—94-053, pp. 151-156) What do/can single-spin 
collision experiments teach us?. Meng Tachung (Freie Univ. 
Berlin (Germany). Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Mar 1994. 355p. Contract DFG Me 470/7-1. 
(CONF-9309429-: 27. international symposium Ahrenshoop on the 
theory of elementary particles, Wendisch-Rietz (Germany), 7-11 
Sep 1993). In Theory of elementary particles: Proceedings. Order 
Number DE95707805. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a short summary of the talk given at the symposium. The 
presented results have been obtained in collaboration with C. 
Boros and Z. Liang. The major part of these results are published 
or exist as preprints. The interested readers are referred to Refs. 
1-5 for details. (orig.) 


34607 (DESY-—94-076) Threshold effects in two-photon 
decays of Higgs particles. Melnikov, K. (Novosibirskij Gosu- 
darstvennyj Univ. (Russian Federation)); Spira, M.; Yakovlev, O. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Apr 1994. 15p. (BUDKERINP-94-39; HEP-PH-9405301). Order 
Number DE95703004. Source: OSTI; NTIS (US Sales Only); INIS. 

The couplings of Higgs particles to two photons are analyzed in 
the threshold region, where the Higgs mass is about twice the 
loop-particle mass leading to possible bound state formation. The 
amplitude of the pseudoscalar decay A—-+y7 for pseudoscalar 
masses in the range of (t anti t)-bound state masses is calculated 
in leading and next-to-leading order in ag. It is shown that the real 
and imaginary parts of the form factor are significantly different 
from the lowest order perturbative one. (orig.) 


34608 
the DIS 2+1 jet cross-section. Ingelman, G. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Rathsman, 
J. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). May 1994. 25p. (TSL/ISV-—94-0096). Order Number 
DE95703010. Source: OSTI; NTIS (US Sales Only); INIS. 

The Deep Inelastic Scattering 2+1 jet cross-section is a useful 
observable for precision tests of QCD, e.g. measuring the strong 
coupling constant as. A consistent analysis requires a good 
understanding of the theoretical uncertainties and one of the funda- 
mental ones in QCD is due to the renormalisation scheme and 
scale ambiguity. Different methods, which have been proposed to 


(DESY-—94-082) Renormalisation scale uncertainty in 
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resolve the scale ambiguity, are applied to the 2+1 jet cross- 
section and the uncertainty is estimated. It is shown that the 
uncertainty can be made smaller by choosing the jet definition in a 
suitable way. (orig.) 


34609 (DESY-94-083) Two loop O(asGrm;”) corrections to 
the fermionic decay rates of the standard-model Higgs boson. 
Kniehl, B.A. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). May 1994. 20p. (HEP-PH-9405299). Order Number 
DE95703007. Source: OSTI; NTIS (US Sales Only); INIS. 

Low- and intermediate mass Higgs bosons decay preferably into 
fermion pairs. The one-loop electroweak corrections to the respec- 
tive decay rates are dominated by a flavour-independent term of 
O(Ge_em;?). We calculate the two-loop gluon correction to this term. 
It turns out that this correction screens the leading high-m, behav- 
iour of the one-loop result by roughly 10%. We also present the 
two-loop QCD correction to the contribution induced by a pair of 
fourth-generation quarks with arbitrary masses. As expected, the 
inclusion of the QCD correction considerably reduces the 
renormalization-scheme dependence of the prediction. (orig.) 


34610 (DESY—94-086) Single leptoquark production at 
hadron colliders. Ohnemus, J. (California Univ., Davis (United 
States). Dept. of Physics); Rudaz, S.; Walsh, T.F.; Zerwas, P.M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
May 1994. lip. (UCD—94-17; UMN-TH—-1258/94; HEP-PH- 
9406235). Order Number DE95702901. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Leptoquarks can be produced in pairs by gluon-gluon fusion and 
quark-antiquark annihilation at hadron colliders. While HERA is the 
proper machine for single production of (eu) and (ed) type lepto- 
quarks, the flavor species of (uu), (ud) and (ru), (rd) type 
leptoquarks can be produced at hadron colliders very efficiently. 
Besides exploiting gluon-quark collisions, teptoquarks can also be 
produced singly by colliding the quarks in one proton beam with 
leptons e,u,7 generated by splitting photons which are radiated off 
the quarks in the other proton beam. For Yukawa couplings of the 
size a leptoquark masses up to about 300 GeV can be generated 
at the Tevatron while the LHC can produce leptoquarks with 
masses up to about 3 TeV. [Leptoqaurks involving heavy quarks 
can be produced singly at a lower rate, determined by the heavy 
flavor flux in the proton beam.] (orig.) 


34611 (DESY—94-089) Branching ratio and direct CP- 
violating rate asymmetry of the rare decays B —K*-and 
B— py. Greub, C. (Zurich Univ. (Switzerland)); Simma, H.; Wyler, 
D. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Jun 1994. 21p. (ZU-TH-14/94; HEP-PH—-9406421). Order 
Number DE95702627. Source: OSTI; NTIS (US Sales Only); INIS. 
We caiculate CP-violating rate asymmetries in the rare radiative 
decays B+ —K*=-y and B+-—+p=+. They arise because of the inter- 
ference between leading-order penguin amplitudes and one-gluon 
corrections with absorptive phases, and provide unambiguous evi- 
dence for direct CP violation. Complementing earlier studies, we 
also investigate gluon exchange with the ‘spectator’ quark. The 
bound state effects in the exclusive matrix elements are taken into 
account by a covariant model, which yields a branching ratio 
BR(B—K*+)=(4-5)x10-5 in good agreement with the observed 
value. The bound state effects increase the CP asymmetry, which 
is of order 1% in the channel B—K*y and 15% for B- py. (orig.) 


34612 (DESY-—94-091) The b anti b-pair production and the 
Higgs signal in the reaction ete —e*e—b anti b at LEPII and 
NLC energies. Boos, E. (Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik); Sach- 
witz, M.; Schreiber, HJ. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Jun 
1994. 33p. Order Number DE95702904. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results of calculations of all tree-level Standard Model diagrams 
for the reaction e*e-—-e*e—b anti b in the energy range of LEPII 
and the Next ete- Linear Collider are presented. The complete 
matrix element was calculated by means of the software package 
CompHEP; phase space integration and event generation were 
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carried out with the computer programs BASES/SPRING with addi- 
tional regularizations necessary in order to handle singularities. 
The contributions of the dominating subsets of diagrams, the possi- 
ble interference terms and their influence on the Higgs signal are 
studied in detail. Agreement with results of previous calculations as 
weli as with those derived from simple analytical approximations is 
demonstrated. Encouraging results were obtained regarding the ex- 
traction of the Higgs signal from the overwhelming background. 
(orig.) 


34613 (DESY-94-100) The first measurement of the Michel 
parameter rin zdecays. Albrecht, H. (DESY, Hamburg (Ger- 
many)); Hamacher, T.; Hofmann, R.P.; Kirchhoff, T.; Mankel, R.; 
Nau, A.; Nowak, S.; Schroeder, H.; Schulz, H.D.; Walter, M.; 
Wurth, R.; Hast, C.; Kapitza, H.; Kolanoski, H.; Kosche, A.; Lange, 
A.; Lindner, A.; Schieber, M.;,AARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jun 1994. 
12p. Order Number DE95702782. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using the ARGUS detector at the e+e storage ring DORIS II at 
DESY, we have studied lepton energy spectra in + decays. We 
present a 'pseudo-rest-frame’ technique in which the second 7 in 
the event, decaying into a heavy hadronic system, is used as refer- 
ence. This method allows for the first measurement of the Michel 
Parameter 7 in 7 decays. We also determine the Michel Parameter 
p in t—e anti vy decays with a precision comparable to the 
present world average. The measured values of the parameters 
p=0.735+0.036+0.020 and 7=0.03+0.18+0.12 are in good agree- 
ment with standard V-A coupling at the 7-1-W vertex. (orig.) 


34614 (DESY-94-105) Initial state radiation to off-shell Z° 
pair production in e*e~ annihilation. Lehner, D. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Jun 1994. 7p. (CONF-9405235-: 17. Kaz- 
imierz meeting on elementary particle physics, Kazimierz (Poland), 
23-27 May 1994). Order Number DE95702740. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A study of the Standard Model reaction ete- — (Z°Z°) — f, anti 
f;f2 anti fo including the effects of the finite Z° width and initial state 
radiative corrections is presented. All angular phase space integra- 
tions are performed analytically. The remaining invariant masses 
are integrated numerically. Semi-analytical and numerical results in 
the energy range ,/s = 200 GeV to 1 TeV are reported. (orig.) 


34615 (DESY-94-107) Probing lumps of wee partons in 
deep inelastic scattering. Buchmueller, W. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1994. 10p. Order 
Number DE95702633. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently, the ZEUS collaboration has reported on several re- 
markable properties of events with a large rapidity gap in deep 
inelastic scattering. We suggest that the mechanism underlying 
these events is the scattering of electrons off lumps of wee partons 
inside the proton. Based on an effective lagrangian approach the 
Q?., x- and W-distributions are evaluated. For sufficiently small in- 
variant mass of the detected hadronic system, the mechanism 
implies leading twist behaviour. The x- and W-distributions are de- 
termined by the Lipatov exponent which governs the behaviour of 
parton densities at small x. (orig.) 


34616 (DESY-94-110) Determination of the radiative decay 
width of the n- meson. Albrecht, H.; Hamacher, T.; Hofmann, 
R.P.; Kirchhoff, T.; Mankel, R.; Nau, A.; Nowak, S.; Ressing, D.; 
Schroeder, H.; Schulz, H.D.; Walter, M.; Wurth, R.; Hast, C.; 
Kapitza, H.; Kolanoski, H.; Kosche, A.; Lange, A.; Lindner, A.; 
Schieber, M.; Siegmund, T.;ARGUS Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1994. 
15p. Order Number DE95707618. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An analysis of the reaction ~y—n- was performed in five differ- 
ent decay channels of the nc: Kg°K*p°, K*K-ata-, 2nt2a-, od 
and 2K*2K~. A value T.,.,(n-)=(11.3+4.2) keV was obtained for 
the radiative decay width by combining the results from the first 
four channels. Using our result on the two-photon width we also 
determined the branching ratio for the decay n-—+2K*2K~. (orig.) 
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34617 (DOE/ER/40397-T1) Properties of nuclei and ele- 
mentary particles at low and intermediate energies: Progress 
report, July 1992-August 1993. Boehm, F. California Inst. of 
Tech., Pasadena, CA (United States). [1993]. 134p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER40397. Order Number DE94008502. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Work reported relate to: a 12 ton low energy neutrino detector 
for neutrino oscillation studies at the San Onofre Reactor Station; 
new limits on the 17 keV neutrino; time reversal and parity tests for 
hindered nuclear gamma transitions; and theory of nuclear struc- 
ture and its application. 


34618 (DOE/ER/40561—158) Limits on CP nonconserving 
interactions from electric dipole moments. Haxton, W.C. Wash- 
ington Univ., Seattle, WA (United States). [1994]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Order Number DE94018582. Source: OSTI; NTIS; 
INIS; GPO Dep. 

| discuss bounds on CP-nonconserving (CPNC) and parity- 
nonconserving (PNC) hadronic interactions that result from 
measurements of atomic electric dipole moments. In most models 
of hadronic CPNC, the nuclear edm arises primarily from the polar- 
ization of the ground state by the CPNC PNC NN interaction, 
rather than from the edms of valence nucleons. When the atom is 
placed in an external field, the nucleus is fully shielded apart from 
nuclear finite size effects and relativistic corrections arising from 
hyperfine interactions, so that careful atomic calculations must be 
performed to deduce the residual sensitivity to the nuclear edm. | 
describe these shielding effects qualitatively, and present results 
from more detailed calculations. Atomic limits, when translated into 
effective bounds on the neutron edm, have now reached sensitivi- 
ties that are comparable to direct neutron edm limits. | also discuss 
limits that can be extracted on CPNC parity-conserving (PC) 
hadronic interactions. Such interactions can generate atomic edms 
when combined with weak radiative corrections. 


34619 (DOE/ER/40561-159) The very low energy solar flux 
of electron and heavy-flavor neutrinos and antineutrinos. Lin, 
Wei (Massachusetts Inst. of Tech., Cambridge, MA (United 
States)); Haxton, W.C. Massachusetts Inst. of Tech., Cambridge, 
MA (United States); Washington Univ., Seattle, WA (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract FG06-90ER40561 
AC02-76ER03069 ; FC02-94ER40818. Contract NAGW-2523. Or- 
der Number DE94018583. Source: OSTI; NTIS; INIS; GPO Dep. 

We have calculated the thermal flux of low-energy solar neutri- 
nos and antineutrinos of all flavors. The principal process, neutrino 
pair emission from free-bound atomic transitions in iron and other 
solar metals, produces a peak flux density per flavor ~ 10"/cm?/ 
sec/MeV at E, ~ 1 keV, a value comparable to the peak of the pp 
electron neutrino density. This flux carries information on the tem- 
perature and metallicity of the solar core and on heavy flavor 
neutrino masses for m,, or Mrtauz, 1 keV. 


34620 (FNAL/C—94/212-E) J/w,y’ > utp and B — J/y,y’ 
cross sections. Daniels, T. CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816—13: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018996. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a measurement of J/1,.’' differential cross 
sections in pp collisions at ,/s = 1.8 TeV. The cross sections are 
measured above 4 GeV/c in the central region (|n| < 0.6) using 
the dimuon decay channel. The fraction of events from B decays is 
measured, and used to calculate b quark cross sections and direct 
J/,~b' cross sections. The direct cross sections for the w’ are 
found to be more than an order of magnitude above theoretical ex- 
pectations. 


34621 (FNAL/C-—94/220-E) Structure functions and struc- 
ture function ratio F2"/F2P at small xp, and Q? in 
muon-nucleon scattering. Spentzouris, P. (Northwestern Univ., 
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Evanston, IL (United States)). E665 Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940514—12: Intersections of particle 
and nuclear physics, St. Petersburg, FL (United States), 31 May - 
6 jun 1994). Order Number DE94017981. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Preliminary results on the measurement of the structure func- 
tions F2P(xp;, Q2) and F2%(xpj, Q2) and of the ratio F,"/F2P from 
experiment E665 are presented. The data were obtained using 465 
GeV/c muons scattering off liquid hydrogen and deuterium targets. 
The dependence of the structure functions on xg, and QO? is exam- 


ined in the kinematic range xpi > 8 x 10~* and Q? > 0.2 GeV*/ 
c*. The structure function ratio is presented as a function of XBj; for 
XBj > 10-8. 


34622 (FNAL/C—94/221-E) Y production at CDF. Papadim- 
itriou, V. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940816- 
6: Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE94018988. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors report on measurements of the Y(1S), Y(2S) and 
Y(8S) differential and integrated cross sections in pp collisions at 
Vs = 1.8 TeV. The three resonances were reconstructed through 
the decay Y — yu*y-. The cross section measurements are com- 
pared to theoretical models of direct bottomonium production. 


34623 (FNAL/C—94/222-E) Search for new particles decay- 
ing to dijets in pp collisions at \/s = 1.8 TeV. Harris, RM. CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940816- 
15: Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE94018994. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a preliminary search for new particles decaying to di- 
jets using CDF data from the 1992-1993 run. We set the highest 
mass limits on axigluons and excited quarks, and the first mass 
limit on a color octet technirho. 


34624 (FNAL/C—94/224-E) B meson lifetimes at CDF. 
Skarha, J.E. (Johns Hopkins Univ., Baltimore, MD (United States). 
Dept. of Physics and Astronomy). CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816—23: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000564. Source: OSTI; NTIS; INIS; GPO Dep. 
Measurements of the By, By, and Bs meson lifetime using 
semileptonic By — evD* X, Bs — lvDsX events and exclusive By 
— +(')K(s)(*)Bs — wd events are presented. These results used 
the precise position measurements of the CDF SVX silicon vertex 
detector and were obtained from a 19.3 pb—' sample of 1.8 TeV 
pp collisions collected in 1992-93 at the Fermilab Tevatron collider. 
Comparisons with previous measurements will be shown. 


34625 (FNAL/C—94/227-E) Search for Z' and W’ at CDF. 
Maeshima, K. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Aug 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940816-—7: Meeting of the Division of Particles and Fields 
of the American Physical Society, Albuquerque, NM (United 
States), 2-6 Aug 1994). Order Number DE94018987. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have searched for heavy neutral and charged gauge bosons 
via the decays Z’ — ee and W’ ev in pp collisions at ,/s = 1.8 TeV. 
The data were obtained using the CDF detector during 1992-1993 
run corresponding to an integrated luminosity of 19.7+0.7 pb-". 
We present a 95% confidence level upper limit on the production 
cross section times branching ratio of Z’ and W’ as a function of Z’ 
and W’ mass. Assuming Standard Model coupling strengths, we 

exclude a Z’ with mass less than 505 GeV/c? and a W’ with mass 


less than 652 GeV/c . We also present lower mass limits for Z’ 
bosons from Eg models and the Alternative Left-Right Model. 


34626 (FNAL/C—94/228-E) Search for second generation 
leptoquarks at CDF. Park, S. CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816—-19: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018983. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the results of a search for second generation lepto- 
quarks S2 in pp collisions at \/s = 1.8 TeV at the Fermilab 
Tevatron. This search is based on 19.3 pb~ of data collected dur- 
ing the 1992-93 CDF run. We have searched for evidence of 
leptoquark pairs assuming that ea& leptoquark decays to a 
muon+quark with a branching ratios. Two leptoquark candidate 
events were found with a background of 1.35+0.50. We obtained- 
upper limits on the production cross-section times branching ratio 
as a function of leptoquark mass. For pair production of second 
generation leptoquarks, we excluded Ms2 < 133. GeV/c? for 6 = 
100% and MS. < 98 GeV/c? for B = 50% at 95% CL. 


34627 (FNAL/C—94/235-E) Properties of jets in Z events 
from 1.8 TeV pp collisions. Hauger, S.A. (Duke Univ., Durham, 
NC (United States). Dept. of Physics). CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). 8 Aug 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816—9: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018982. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the properties of Z boson events produced in 
1.8 TeV pp collisions using 19.3 pb—" of integrated luminosity col- 
lected by the Collider Detector at Fermilab (CDF) during the 
1992-1993 Tevatron run. We compare the characteristics of the 
hadronic jets associated with the Z to leading-order QCD calcula- 
tions using the VECBOS Monte Carlo program. For a subsample 
of events, we identify B jets and compare their rates to those ex- 
pected from events with generic QCD jets. 


34628 (FNAL/C—94/237-E) Measurement of the B meson 
differential cross-sections in pp collisions at ,/s = 1.8 TeV us- 
ing the exclusive decays B+ — J/vK+ and B° — J/pK*. 
Bailey, M.W. (New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Physics and Astronomy). CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816—17: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018993. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the first measurement of the differential 
B+and B° cross-sections, da/dpy in pp collisions at \/s = 1.8 TeV. 
The data sample used represents an integrated luminosity of 19.3 
+ 0.8 pb—' accumulated by the Collider Detector at Fermilab 
(CDF). The cross-sections are measured over the PT range 6-15 
GeV/c in the central pseudorapidity region |n| < 1 by fully recon- 
structing the B meson decays B+ — and J/wK*°, where the J/y is 
required to decay to two muons, and the K*° is required to decay 
to Kiw+. The results are compared to the theoretical QCD predic- 
tion calculated at next-to-leading order. 


34629  (FNAL/C-94/241-E) A measurement of the bb cross 
section at CDF. Yu, |. (Yale Univ., New Haven, CT (United 
States). Dept. of Physics). CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816—25: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000642. Source: OSTI; NTIS; INIS; GPO Dep. 

We report a measurement of the bb cross section at CDF from 
the 1992-1993 run of the Tevatron Collider. Dimuon events from 
inclusive b — py decays of bb pairs are used to obtain the cross 
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section as a function of P+(b;) and Py(b2). The results are com- 
pared to the predictions of next-to-leading order QCD and are 
found to be consistent. 


34630 (FNAL/C—94/245) B* and B° mean lifetime measure- 
ments. DeJongh, F. Fermi National Accelerator Lab., Batavia, IL 
(United States). Aug 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
940722-21: 27. international conference on high energy physics, 
Glasgow (United Kingdom), 21-27 Jul 1994). Order Number 
DE94018990. Source: OSTI; NTIS; INIS; GPO Dep. 

We review B+ and B° mean lifetime measurements, including di- 
rect measurements and determination of the lifetime ratio via 
measurements of the ratios of branching ratios. We present world 
averages. 


34631 (FNAL/C—94/247-E) CDF top results in the lepton + 
jets channel. Watts, G. (Rochester Univ., NY (United States). 
Dept. of Physics and Astronomy). CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816—24: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000641. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from the 1992-1993 Tevatron run (ran IA) top search at 
CDF in the lepton+jets channel are reported. The jet-vertexing al- 
gorithm tags 6 events on a background of 2.3 + 0.3 events in the 
W+ > 3 jets data sample, and the soft lepton analysis finds T 
events on a background of 3.1 + 0.3 events in the same data 
sample. Jet-vertex and soft-lepton tag correlations are described. 
Also given are the expected and observed number of tags in the 
Z+mulitjet control sample. 


34632 (FNAL/C—94/251-E) Structure functions and struc- 
ture function ratio F."/F2? at low Xp, and Q? in inelastic muon 
scattering. Kotwal, A.V. (Harvard Univ., Cambridge, MA (United 
States). Dept. of Physics). E665 Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816—-14: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018979. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary measurements of the structure functions F2? and 
F.%,and the structure function ratio F."/F,P, in inelastic uN scatter- 
ing are presented. The data were obtained by the Fermilab E665 
experiment using a 465 GeV muon beam and liquid hydrogen and 
deuterium targets. The structure functions are presented in the 
range xp > 8 x 10-* and Q ® > 0.2 GeV*/c*. This structure 
function ratio is presented as a function of x gj for xB > ae 


34633 (FNAL/C—94/258-E) Measurement of W and Z boson 
production and extraction of the W width and branching ratios 
at CDF. Badgett, W.F. (Michigan Univ., Ann Arbor, MI (United 
States). Dept. of Physics). CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816—12: Meeting of the Division of 
Particles and Fiekis of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE94018989. Source: OSTI; NTIS; INIS; GPO Dep. 

We present results from W and Z boson production in proton- 
antiproton collisions at ,/s = 1.8 TeV using the CDF detector. We 
measure the W and Z cross sections times lepton branching ratio, 
o(pp — W)-B(W — |) and o(p p — Z)- B(Z — ktI-) l=e, p. We 
also measure the ratio: R, = o - B(W — l)/e - B(Z — Il). From R,, 
we extract the W electron and muon branching ratios, BR(W — |v, 
and the total W width, Tw. In addition, high transverse mass W 
—€re, candidates provide an alternate, direct measurement of Ty. 


34634 


(FNAL/C—94/261-E) Search for the top quark using 
multivariate analysis techniques. Bhat, P.C. DO Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Aug 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-940816-22: Meeting of 
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the Division of Particles and Fields of the American Physical Soci- 
ety, Albuquerque, NM (United States), 2-6 Aug 1994). Order 
Number DE95000561. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO collaboration is developing top search strategies using 
multivariate analysis techniques. We report here on applications of 
the H-matrix method to the ey channel and neural networks to the 
e+jets channel. 


34635 (FNAL/C—94/265-E) Tests of structure functions us- 
ing lepton pairs: W-charge asymmetry at CDF. Sakumoto, W.K. 
(Rochester Univ., NY (United States)). CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Sep 1994. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9406265—1: 6. Rencontres de 
Blois: the heart of the matter, Orsay (France), 10-25 Jun 1994). 
Order Number DE95000560. Source: OSTI; NTIS; INIS; GPO Dep. 
Large asymmetry of W-bosons produced in pp collisions has 
been measured using 19 0839 W — ev and W — wr decays 
recorded by the CDF detector during the 1992-1993 Tevatron col- 
lider run. The asymmetry is sensitive to the slope of the proton’s d/ 
u quark distribution ratio down to x < 0.01 at Q? = Mw*, where 
nonperturbative QCD effects are minimal. Of recent parton distribu- 
tion functions, those of Martin, Roberts and Stirling are favored 
over those of the CTEQ collaboration. This difference is seen even 
though both sets agree, at the leval of the nuclear shadowing cor- 
rections, with the recent NMC measurements of F2™n/F2™p. 


34636 (FNAL/C—94/266-E) Universality of particle multiplici- 
ties. Goulianos, K. (Fermi National Accelerator Lab., Batavia, IL 
(United States)). Fermi National Accelerator Lab., Batavia, IL 
(United States). Sep 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9407134—1: 3. Gleb Wataghin school on high energy 
henomenology, Campinas (Brazil), 11-16 Jul 1994). Order Number 
DE95000727. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the scaling properties and universality aspects of the 
rapidity and multiplicity distributions of particles produced in high 
energy hadronic and ete~ interactions. This paper is based on 
material presented in three lectures on pomeron phenomenology, 
which included a review of traditional soft pomeron physics and se- 
lected topics on hard diffraction processes probing the structure 
function of the pomeron. 


34637 (FNAL/C—94/267-E) Search for first and second gen- 
eration leptoquarks at DQ. Norman, D. (Texas A&M Univ., 
College Station, TX (United States)). Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-940816-5: Meeting of the Division of Particles 
and Fields of the American Physical Society, Albuquerque, NM 
(United States), 2-6 Aug 1994). Order Number DE94018992. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A search for first and second generation leptoquarks has been 
done with the D@ detector at Fermilab’s pp collider with ,/s = 1.8 
TeV. 95% C.L. mass limits for first generation scalar leptoquarks 
have been recently published. The number for the total integrated 
luminosity used in the first generation leptoquark analysis has 
changed (via a change in the total inelastic cross section) since the 
publication. The new limits are 130 GeV/c* and 116 GeV/c? for a 
respective 100% and 50% decay branching ratio of the leptoquark 
to electron. The preliminary upper limit on the cross section from 
the search for second generation scalar leptoquarks has set limits 
on the mass of the second generation leptoquark of 97 GeV/c? for 
100% branching to muons and 80 GeV/c* for 50% branching. In 
contrast with leptoquark detection thresholds at ete- and e-p ma- 
chines, these limits are independent of the unknown coupling of 
the leptoquark to leptons and quarks. 


34638 (FNAL/C-94/269-E) The diphoton production rate in 
Pp collisions at ,/s = 1800 GeV. Biair, R. CDF Collaboration. Ar- 
gonne National Lab., IL (United States). Aug 1994. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940816-20: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000559. Source: OSTI; NTIS; INIS; GPO Dep. 





A measurement of the rate of prompt diphoton production in pp 
collisions at \/s = 1800 GeV using the CDF detector is presented. 
The background from non-prompt sources is estimated using a 
sample of single photon candidate events. The results are com- 
pared to a next-to-leading order calculation by Bailey, et al. Both 
background and signal take on particular significance as an indica- 
tor of our ability to estimate the backgrounds affecting LHC low 
mass Higgs to diphoton searches. 


34639 (FNAL/C—94/271-E) Search for diffractive W’s in 
CDF. Melese, P. (Rockefeller Univ., New York, NY (United 
States)). CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Sep 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940816—18: Meeting of the Division of Particles and Fields 
of the American Physical Society, Albuquerque, NM (United 
States), 2-6 Aug 1994). Order Number DE95000558. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present the preliminary results of a search for diffractive W= 
production in pp collisions at ,/s=1800 GeV. The events used in 
this search were obtained with the CDF detector by triggering on a 
high Pt lepton and missing Ey. Diffractive W's are tagged by the 
requirement of a rapidity gap on one side of the 7-region. In events 
with rapidity gaps, the number of diffractive events is determined 
by using the correlations expected between the 7 of the lepton, or 
the sign of its charge, with the side (p or §) of the rapidity gap. We 
find that the ratio of diffractive to non-diffractive events is R = 0.56 
+ 1.0% (statistical only). This ratio has been calculated to be 
17.2% assuming a pomeron with a hard structure function made 
up of qGpairs of the four light quarks. 


34640 (FNAL/C—94/275-E) Physics at the Fermilab Tevatron 
Proton-Antiproton Collider. Geer, S. Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1994. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9405237—1: 5. BCSPIN summer school in 
physics, Kathmandu (Nepal), 22 May - 7 jul 1994). Order Number 
DE95000648. Source: OSTI; NTIS; INIS; GPO Dep. 

These lectures discuss a selection of QCD and Electroweak re- 
sults from the CDF and DO experiments at the Fermilab Tevatron 
Proton-Antiproton Collider. Results are presently based on data 
samples of about 20 pb—' at a center-of-mass energy of 1.8 TeV. 
Results discussed include jet production, direct photon production, 
W mass and width measurements, the triboson coupling, and most 
exciting of all, evidence for top quark production. 


34641 (FNAL/C—94/276-E) Physics at the Fermilab Collider. 
Shochet, M.J. (Univ. of Chicago, Chicago, IL (United States)). 
Fermi National Accelerator Lab., Batavia, IL (United States). Sep 
1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-940816-27: 
Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE95000726. Source: OSTI; NTIS; INIS; GPO Dep. 
The CDF and DO experiments at the Fermilab Tevatron Collider 
have produced many results from the search for the top quark, the 
study of both the electroweak and strong interactions, the produc- 
tion and decay of b quarks, and the search for new high mass 
objects. A sample of recently obtained results are presented. 


34642 (FNAL/C—94/280-E) Hard diffraction and rapidity 
gaps. Albrow, M.G. Fermi National Accelerator Lab., Batavia, IL 
(United States). Aug 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9406248—4: Workshop on quantum infrared physics, Paris 
(France), Jun 1994). Order Number DE95000565. Source: OSTI; 
NTIS; INIS; GPO Dep. 

| describe the evolution of experiments at hadron colliders on (a) 
high mass diffraction (b) double pomeron exchange, from the ISR 
through the SppS to the Tevatron. | emphasize an experimental 
approach to the question: “What is the pomeron?” 


34643 


(FNAL/C—94/283-E) Electroweak boson pair produc- 
tion in pp collisions at ,/s = 1.8 TeV. Fuess, T.A. (Argonne 
National Lab., IL (United States)). CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). 16 Sep 1994. 
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6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940816-28: Meeting of the Di- 
vision of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000725. Source: OSTI; NTIS; INIS; GPO Dep. 

Results from CDF on W*W~-, WZ, and W-+ production in ,/s = 
1.8 TeV p-p collisions from the 1992-1993 collider run are pre- 
sented. Direct limits on WW and WWZ anomalous couplings are 
obtained. 


34644 (FNAL/C—94/285-E) Search for W pair production 
with dilepton decay modes at DO. Oshima, Nobuaki. DO Collabo- 
ration. Fermi National Accelerator Lab., Batavia, IL (United States). 
Sep 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-940816-29: 
Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE95000724. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the results of a search of 13.5 pb—' of pp collisions 
at ,/s = 1.8 TeV for WW — dileptons + X using the DO detector. 
One WW — epuw + X candidate was found with an expected 
background of about 0.96 + 0.44 events. One WW — epvv + can- 
didate was found with an expected background of about 1.23 + 
0.87 events. The 95% C.L. upper limit for the W pair production 
cross section is 133 pb without background subtraction. Making the 
constraint « = 1 (An = 0) implies —2.6 < + < 2.7 (95% C.L.) and 
making the constraint ~ = 0 implies — 3.3 < Aw < 3.5 (95% C.L.) 
assuming xy = xz and 4. = Az. We also present the contour of 
excluded couplings when « and X are allowed to simultaneously 
vary from their standard model values. 


34645 (FNAL/C—94/288-E) Search for top with DO detector 
in dilepton channel. Genser, K. DO Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Sep 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940816-31: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000731. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results from a search for high mass tt quark pair pro- 
duction in pp collisions at ,/s = 1.8 TeV with the DO detector in the 
ee + jets, eu + jets, and yp + jets decay channels are presented. 
No conclusive evidence for top quark production for an integrated 
luminosity of 13.5 + 1.6 pb—' is observed. 


34646 (FNAL/C—94/290-E) Search for squarks and gluinos 
in DO. Claes, D.R. (State Univ. of New York, Stony Brook, NY 
(United States). Dept. of Physics). DO Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Sep 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000 ; FG02-92ER40697. (CONF-940816-30: Meet- 
ing of the Division of Particles and Fields of the American Physical 
Society, Albuquerque, NM (United States), 2-6 Aug 1994). Order 
Number DE95000730. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on 7.1 pb~' of single interaction event data collected by 
the DO Detector at Fermilab during the 1992-1993 pp collider run 
at ,/s = 1.8 TeV, results are presented of a search for supersym- 
metric partners of the quark and gluon, the squark and gluino, 
using missing Ey and jets as the signature. Limits are set on the 
squark and gluino masses in the context of the Minimal Supersym- 
metric Standard Model including the effect of cascade decays of 
the squark and gluino. 


34647 (FNAL/C—94/299-E) Kinematical evidence for top 
pairs at the Tevatron. Grassmann, H. (Fermi National Accelerator 
Lab., Batavia, IL (United States)). CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Sep 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9407135-1: QCD 94: nuclear 
physics B, Montpellier (France), 7-13 Jul 1994). Order Number 
DE95000729. Source: OSTI; NTIS; INIS; GPO Dep. 

We present a top search analysis of W+jet events which com- 
bines a study of the kinematic features of the events with a search 
for bottom quarks. 
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34648 (FNAL/C—94/300-E) Inclusive B production at CDF 
and DO. Bazizi, K.A. CDF and DO Collaborations. Fermi National 
Accelerator Lab., Batavia, IL (United States). Sep 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940327-11: 29. Moriond 
meeting on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 12-26 Mar 1994). Order Number 
DE95000728. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the latest results on inclusive b production studies 
from CDF and D0 collaborations in pp collisions at ,/s = 1.8 TeV at 
the Fermilab Tevatron Collider. The results are from recently com- 
pleted analyses of 198889 data and preliminary analyses of 
1992-1993 data. This report includes new b cross section mea- 
surements using semileptonic b decays to muons, J/y production 
in dimuon events, and a study of bb correlations in ey events. The 
new results from CDF and DO show no major discrepancies be- 
tween the Tevatron data and the NLO QCD prediction for p; values 
down to 6 GeV. 


34649 (FNAL/C—94/319E) Bottom-quark production from 
muon-jet and dimuon events in pp-interactions at ,/s = 18 
TeV. Huehn, T. (California Univ., Riverside, CA (United States). 
Dept. of Physics). DO Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Sep 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940816-36: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95001286. Source: OSTI; NTIS; INIS; GPO Dep. 

Bottom quark production in pp-interactions has been measured 
in the rapidity range | y° | < 1 with the DO detector at the Fermi- 
lab Tevatron collider. The cross section is determined from events 
containing a muon and jets as well as from dimuon events. Prelimi- 
nary results are presented based on 197 nb~' and 6.4 pb-"' of 
data for the muon-jets and dimuon analysis, respectively, and are 
compared to next-to-leading order QCD predictions. The measure- 
ments are consistent within errors and are in reasonable 
agreement with QCD predictions. 


34650 (FNAL/C—94/326-E) CDF top results in the dilepton 
channel. Benlloch, J.M. (Massachusetts Inst. of Tech., Cambridge, 
MA (United States)). CDF Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (United States). Sep 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940816-34: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95000837. Source: OSTI; NTIS; INIS; GPO Dep. 

The current status of the top quark search at CDF in the dilepton 
channel is presented. In the 1992-1993 run (Run la), with 19.3 
pb-" collected, two ey events survived all the cuts, including a 
two-jet cut for high mass top, with a total estimated background of 
0.569 13° events. With approximately 9 pb—' of data analyzed 


from the 1993-1994 run (Run Ib) a new ep event passing all the 
cuts has been detected. 


34651 (GS}-94-45(prepr.)) Resonance model for «N scatter- 
ing and 7-meson production in the S,, channel. Sauermann, 
C. (Geselischaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany)); Friman, B.L.; Noerenberg, W. Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany). Aug 1994. 14p. 
Order Number DE95707598. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A model for xN scattering and n-meson production in the S,, 
channel is presented. The model includes zN-scattering Born 
terms as well as the N* resonances S,;(1535) and S,,(1610). The 
T-matrix is computed in the K-matrix approximation. The parame- 
ters of the model are determined by fitting the elastic xN-scattering 
T-matrix to empirical data. We find an excellent fit for all energies 
up to ,/s=1.75 GeV. Furthermore, a good description of the cross 


section for x~+p—+n+n is obtained without further adjustment of 
parameters. (orig.) 


34652 (IFT-P-012/94) Parity doubling from thermodynam- 
ics of experimental hadron spectrum. Dey, J. (Instituto de Fisica 
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Teorica (IFT), Sao Paulo, SP (Brazil)); Krein, G.; Tomio, L.; Fred- 
erico, T. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 
Mar 1994. 10p. Order Number DE95600934. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Parity doubling is a way of recovering chiral symmetry, and one 
gets this behaviour in the real world of heavy ion collisions at mid- 
rapidity. Both the odd and even parity baryons show a tendency to 
be degenerate at a mass 3x T at the freeze-out temperature of 
about 140-160 MeV. It is also shown that strange baryons, the A 
and =, are above the value 3x T by about 100 MeV. (author). 


34653 (INIS-mf-15000) Max-Planck Institute for Nuclear 
Physics. Annual report 1993. Repnow, R. (comp.); Kiko, J. 
(comp.). Max-Planck-institut fuer Kernphysik, Heidelberg (Ger- 
many). 1994. 328p. (In German). Order Number DE95707842. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research in the fields of nuclear physics and particle physics fo- 
cusses on experimental investigations into the structure of hadrons, 
hadron interactions, and the relation between the hadronic proper- 
ties and nuclearphysics phenomena. The experimental and 
theoretical cosmophysics studies investigate solar neutrinos, cos- 
mic radiation, the interstellar and extragalactic media, Cg, the 
atmosphere of the planetary system, extraterrestric solid matter, 
and archaeometry. (DG) 


34654  (INIS-mf-15038) The search for K*° in muonic B de- 
cays at the SppS collider. Schroeder, M. Amsterdam Univ. 
(Netherlands). 12 May 1993. 129p. Order Number DE95707597. 
Source: OSTI; NTIS; INIS. 

In this work | have described the search for charmed and 
strange mesons resulting from muonic B decays in the UA1 experi- 
ment at the CERN proton antiproton collider (Sp anti pS). (orig.) 


34655 (KEK-PROC—93-22, pp. 38-47) Luminosity measure- 
ment at AMY. Kurihara, Y. (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—: 2. work- 
shop on TRISTAN physics at high luminosities, Tsukuba (Japan), 
24-26 Nov 1993). In Proceedings of the 2nd workshop on TRIS- 
TAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

We describe a luminosity measurement at AMY in this report. A 
luminosity is measured by counting Bhabha events by calorimeters 
situated at forward and backward region of the AMY detector. A 
position of charged particles are measured by resistive tube cham- 
bers between a front and a rear calorimeters as well as a energy 
of the particles by the ESC. The systematic error of the luminosity 
measurements is estimated to be 1.8% in total. The largest contri- 
butions for that are uncertainty of an alignment of the detector and 
a higher order effect for calculation of a Bhabha scattering cross 
section. The luminosity is measured by a barrel calorimeter too. 


The results of the luminosity are consistent with each other within 
a error. (author). 


34656 (KEK-PROC—93-22, pp. 48-62) A precise measure- 
ment of luminosity by TOPAZ forward calorimeter at TRISTAN. 
Adachi, Kazuko (Nara Women's Univ. (Japan). Dept. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1994. (CONF-9311226-: 2. workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceed- 
ings of the 2nd workshop on TRISTAN physics at high luminosities. 
451p. Order Number DE94785274. Source: OSTI; NTIS; INIS. 

A precise measurement of luminosity with the TOPAZ forward 
calorimeter at TRISTAN by tagging small angle Bhabha events has 
been started. By using experimental data collected in 1990 the 
systematic errors of the measured luminosity were estimated in de- 


tail. After an intensive study, total systematic error was estimated 
to be at most 1.6%. (author). 


34657 (KEK-PROC—93-22, pp. 63-79) Total hadronic cross 
section measurement at TOPAZ. Miyabayashi, Kenkichi (Nagoya 
Univ. (Japan). Dept. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—: 2. 
workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 24-26 Nov 1993). In Proceedings of the 2nd workshop on 





TRISTAN physics at high luminosities. 
DE94785274. Source: OSTI; NTIS; INIS. 
We have updated total hadronic cross section using 9886 multi 
hadron events taken by the TOPAZ detector. The tuning of Monte 
Carlo simulation gives less systematic error, especially the track re- 
construction efficiency of the Time Projection Chamber(TPC) [4] 
was well reproduced. The measured hadronic cross section is, 
o-bar,=143.0+1.4(stat.)+4.4(syst.)pb. in effective Born approxima- 
tion. The value of the electromagnetic running coupling constant 
a-bar(58*GeV*) is also updated from the obtained cross section. 1/ 
a-bar(58*GeV*)=128.9+0.6(stat.)+2.0(syst.). This is the first ob- 
servation of SU(2)xU(1) running coupling. And, this is one of the 
most fundamental contribution of TRISTAN experiment. (author). 


34658 (KEK-PROC—93-22, pp. 80-94) Measurement of e*te— 
— pty, 7T*7r~ processes with the AMY detector. Velissaris, C. 
(Rochester Univ., NY (United States). Dept. of Physics and Astron- 
omy). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Mar 1994. (CONF-9311226—: 2. workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In 
Proceedings of the 2nd workshop on TRISTAN physics at high lu- 
minosities. 451p. Order Number DE94785274. Source: OSTI; 
NTIS; INIS. 

We present an analysis of the reactions ete — pty, r*r-, 
based on data collected by the AMY detector from 1990 till fall 
1992, at a center of mass energy ,/s = 58.0 GeV. Leptonic R- 
values as well as forward-backward charge asymmetries have 
been measured. From these values the coupling constants 
Qv°gy"'” and ga°ga”'” have been extracted. (author). 


34659 


451p. Order Number 


(KEK-PROC-93-22, pp. 95-104) Study of u*p- and 


7*r— production in VENUS. Miura, Makoto (Tsukuba Univ., 
Ibaraki (Japan). Inst. of Applied Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226—-: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 


workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

The present status of analysis for mu pair and tau pair production 
at ,/s = 58 GeV measured by the VENUS detector is presented. 
The following results are obtained: R,,,, = 0.98+0.02+0.03, A,,,, = 
-0.344+0.02, Rr, = 1.0340.02+0.04, A;- = -0.28+0.03. The 
present results of R,,,, is lower than the standard model prediction, 
and precise studies are under way. (author). 


34660 (KEK-PROC—93-22, pp. 105-110) 7 polarization at 
VENUS. Hanai, Hiroyuki (Osaka Univ., Toyonaka (Japan). Faculty 
of Science). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Mar 1994. (CONF-9311226-: 2. workshop on 
TRISTAN physics at high luminosities, Tsukuba (Japan), 24-26 Nov 
1993). In Proceedings of the 2nd workshop on TRISTAN physics at 
high luminosities. 451p. Order Number DE94785274. Source: 
OSTI; NTIS; INIS. 

Using 142 pb—' of data collected after upgrade, VENUS has 
measured the momentum distribution of tau decay particles in the 
decay modes, 7 — evr-bar, rT — wrv-bar, r — my andr —> pv 
using the individual tau decay kinematics. The tau polarization, 
which is derived from measured this momentum distribution, is ob- 
tained to be 0.0140.12 and this value is consistent with the 
standard model expectation. (author). 


34661 (KEK-PROC-93-22, pp. 111-121) Measurements of 
inclusive electron cross section and forward-backward asym- 
metry of ete — cc-bar — e*X. Nakano, Eiichi (Nagoya Univ. 
(Japan). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—: 2. work- 
shop on TRISTAN physics at high luminosities, Tsukuba (Japan), 
24-26 Nov 1993). In Proceedings of the 2nd workshop on TRIS- 
TAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

We measured the branching fraction of Bric — e*X) and the 
forward-backward asymmetry of charm-quark using 12,969- 
hadronic events. The corresponding integrated luminosity was 
108pb—' and the averaged center of mass energy was 57.95GeV. 
The e+s were identified by the time projection chamber and the 
barrel lead-glass calorimeter. The number of identified c — e* + X 
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events were 121+17. We obtained preliminary results as Bric — 
e*X) = 7.8+1.6% and Agp® = -0.45+0.19. They are consistent with 
world average (Br(c — e*X) = 9.6%) and the Standard Model pre- 
diction (Agg° = -0.47). (author). 


34662 (KEK-PROC-—93-22, pp. 122-132) Forward-backward 
charge asymmetry of b-quark. Nagai, Kouichi (Kobe Univ. 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Mar 1994. (CONF-9311226—: 2. workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In 
Proceedings of the 2nd workshop on TRISTAN physics at high lu- 
minosities. 451p. Order Number DE94785274. Source: OSTI; 
NTIS; INIS. 

This article reports measurements of the forward-backward 
charge asymmetry and the production cross section of the b-quark 
at <,/s>=57.95 GeV with the TOPAZ detector at the e*e~ collider 
TRISTAN at KEK. The b-quark event sample used in this analysis 
was selected by high-pr-electron tagging method. The asymmetry 
and the cross section were preliminarily obtained to be A,,- 
bar=-0.52+0.22 and op,-bar/cpadron=0.098+0.019, respectively, 
consistent with the standard model predictions.(author). 


34663 (KEK-PROC—93-22, pp. 133-154) Studies of ete an- 
nihilation multihadron events including muons at ,/s=57.8 
GeV/c. Liu, F. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Chinitz, L.M.; Abe, K. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226—: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 
workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

Using 773 muons found in hadronic events from 142 pb-' of 
data ta a c.m. energy of 57.8 GeV, we extract the cross section and 
forward-backward charge asymmetry for the e*e~—bb-bar pro- 
cess, and the heavy quark fragmentation function parameters for 
the Peterson model. For the analysis of the ete- —bb-bar process, 
we use a method in which the behavior of the c quark and lighter 
quarks is assumed, with only that of the b quark left indeterminate. 
The cross section and asymmetry for ete-~—bb-bar are found to 
be R,=0.57+0.06(stat.)+0.08(sys.) and A,=-0.59+0.09+0.09 
respectively. They are consistent with the Standard Model predic- 
tions. For the study of the fragmentation function we use the 
variable <xe>, the fraction of the beam energy carried by the 
heavy hadrons. We obtain <xXe>c=0.56_ 95_ 93°43 = and 
<XE >p=0.65_ o4_ 967-085, respectively. These are in good 
agreement with previously measured values. (author). 


34664 (KEK-PROC—93-22, pp. 155-170) Measurement of the 
bb-bar asymmetry using neural networks. Ueno, K. (Hawaii 
Univ., Honolulu, Hi (United States)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—: 2. 
workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 24-26 Nov 1993). In Proceedings of the 2nd workshop on 
TRISTAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

The bb-bar asymmetry has been measured using the neural 
networks. Unlike a conventional method where the c-quark contri- 
bution and other backgrounds are subtracted, the b-quark events 
are identified with the neural networks. The asymmetry is - 
0.51+0.06(sta)+0.12(sys) and is consistent with the prediction of 
the standard model with the bb-bar mixing. (author). 


34665 (KEK-PROC-—93-22, pp. 171-184) Physics using the 
VENUS vertex chamber. Yamada, Yoshikazu (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226—: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 
workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

Present status in the analysis of physics using the VENUS ver- 
tex chamber is presented. The outline of the VENUS vertex 
chamber and its performance is reviewed, and a method of bottom 
quark tagging using track information is explained. Then, a prelimi- 
nary result is presented on the forward backward asymmetry of 
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bottom quark production measured by using the bottom quark tag- 
ging. (author). 


34666 (KEK-PROC—93-22, pp. 195-203) The measurement 
of as from energy-energy-correlation. Ooyosi, M. (Niigata Univ. 
(Japan)); Miyata, H.; Miyano, K.; Sagawa, H. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226-: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 
workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

We present a study of energy-energy correlation of multi- 
hadronic final states produced by e*e~ annihilation in the AMY 
detector at TRISTAN. From this analysis, the strong coupling con- 
stant as is determined by fits to the theoretical prediction using full 
calculation of O(a,*) and two-loop resummation. (author). 


34667 (KEK-PROC—93-22, pp. 225-232) Study of energy de- 
pendence in MLLA calculation of inclusive particle spectra. 
Itoh, Ryosuke (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Mar 1994. (CONF-9311226—-: 2. workshop on 
TRISTAN physics at high luminosities, Tsukuba (Japan), 24-26 Nov 
1993). In Proceedings of the 2nd workshop on TRISTAN physics at 
high luminosities. 451p. Order Number DE94785274. Source: 
OSTI; NTIS; INIS. 

The inclusive cross sections were measured for all charged parti- 
cles as well as for each of ++, K+, Ks and p/p-bar in the hadronic 
events acquired using the TOPAZ detector. The measured cross 
sections were compared with the QCD prediction based on the 
MLLA calculation. This year, as a part of the PTA project, the 
energy dependence of these cross sections were studied by com- 
paring the measurements with those by PEP4/TPC and ALEPH. 
(author). 


34668 (KEK-PROC—93-22, pp. 233-243) Observation of 
color coherence via hadronic correlations in e*e~ annihilation 
at ,/s = 58 GeV. Kanda, S. (Hawaii Univ., Honolulu, H! (United 
States). Dept. of Physics). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—: 2. work- 
shop on TRISTAN physics at high luminosities, Tsukuba (Japan), 
24-26 Nov 1993). In Proceedings of the 2nd workshop on TRIS- 
TAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

We have observed the effect of color coherence in the flow of 
hadrons from ete~ annihilations at \/s = 58 GeV by determing a 
ratio of energy-multiplicity correlations. The coherent parton shower 
Monte Carlos describe well the observed distribution. (author). 


34669 (KEK-PROC—93-22, pp. 244-251) A proposed adden- 
dum measurement of hadronic final states in deep inelastic 
electron scattering from nucleon and nuclei with internal gas 
target at TRISTAN. Mizuno, Yoshiyuki (Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF- 
9311226—: 2. workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 24-26 Nov 1993). In Proceedings of the 2nd 
workshop on TRISTAN physics at high luminosities. 451p. Order 
Number DE94785274. Source: OSTI; NTIS; INIS. 

In this report, an expression of interest is described on a possi- 
ble measurement of hadronic final states in electron-nucleus deep 
inelastic scattering (DIS), for which a use is made of the TRISTAN 
as an experimental facility. We suggest that such measurements 
are made possible with internal gas-jet target of deuterium and 
heavy nuclei, for example Argon and Xenon. A choice of the target 
is made so as to detect a large effect which relates the space-time 
scale of quark hadronization phenomena with the length scale of 
target nuclei. Physics interest in this measurement is to perform a 
direct study of the hadronization process of quarks by making use 
of nuclei as a tunable hadronic environment. Depicted herein are 
some brief accounts on physics interests, previous data in DIS, en- 
ergy region of interest and uniqueness of TRISTAN facility, notes 
on internal gas-jet target, kinematical acceptance and detector re- 
quirements, kinematic smearing, beam time and statistics, man 
power issues, and some concluding remarks. (author). 
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34670 (KEK-PROC—93-22, pp. 283-305) Measurement of the 
photon structure function F2” and jets production at TRISTAN. 
Muramatsu, Kanako (Nara Women's Univ. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Mar 1994. (CONF-9311226—-: 2. workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In 
Proceedings of the 2nd workshop on TRISTAN physics at high lu- 
minosities. 451p. Order Number DE94785274. Source: OSTI; 
NTIS; INIS. 

We present a measurement of the photon structure function F27 
in the reaction ee — eeX for average Q* values of 5.1, 16, 80 and 
338 GeV? using data collected by the TOPAZ detector at TRIS- 
TAN. The data are corrected for detector effects using an unfolding 
procedure and are compared with theoretical expectations based 
on QCD. A sample of events with one or two distinct jets has been 
identified in the final state. The jet multiplicity and the jet trans- 
verse momentum distribution are used to study the final state 
topology in the deep-inelastic e- scattering. (author). 


34671 (KEK-PROC—93-22, pp. 306-312) Study of resonance 
production in yy — K*K~. Masuda, Tessei (Miyazaki Univ. 
(Japan). Faculty of Engineering). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226-: 2. 
workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 24-26 Nov 1993). In Proceedings of the 2nd workshop on 
TRISTAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

in the process yy — K*K~, we searched for the resonances in 
a mass region between 1.3 and 2.1 GeV. No prominent structure 
has been seen in the invariant mass distribution in this mass range 
except fo’(1525), and we observed upper limit for two photon decay 
width times branching ratio, T,,BR(R — KK-bar) for assumed 
resonance states in mass region, 1.7 < M < 2.1 GeV/c*. We ob- 
served a peak structure corresponding to f2’(1525), in which the 
mass, total decay width ana two-photon decay width are consistent 
with the values previously reported. (author). 


34672 (KEK-PROC—93-22, pp. 313-335) Measurements of 
the inclusive jet cross section in photon-photon interactions 
at TRISTAN. Kim, B.J. (Rochester Univ., NY (United States)); 
Bodek, A.; Nozaki, T. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Mar 1994. (CONF-9311226—-: 2. work- 
shop on TRISTAN physics at high luminosities, Tsukuba (Japan), 
24-26 Nov 1993). In Proceedings of the 2nd workshop on TRIS- 
TAN physics at high luminosities. 451p. Order Number 
DE94785274. Source: OSTI; NTIS; INIS. 

We present cross section measurements for inclusive jet produc- 
tion in almost-real photon-photon interactions at TRISTAN using 
the AMY detector. The results are compared with leading-order 
QCD calculations for different parameterizations of the parton den- 
sity in the photon. (author). 


34673 (KEK-PROC—93-22, pp. 336-341) Inclusive lepton pro- 
duction in two photon processes. Aso, T. (Niigata Univ. (Japan). 
Dept. of Physics); Miyata, H.; Miyano, K.; Sasaki, T.; Nozaki, T. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1994. (CONF-9311226—: 2. workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceed- 
ings of the 2nd workshop on TRISTAN physics at high luminosities. 
451p. Order Number DE94785274. Source: OSTI; NTIS; INIS. 

We report on a measurement of an open charm production in 
two-photon processes with the AMY detector. In this measurement, 
charmed hadrons were identified by using muons or electrons from 
their semi-leptonic decays. The results were compared with QCD 
predictions for the direct process (yy — cc-bar), and the photon- 
gluon fusion of the resolved photon processes (yg — cc-bar). 
(author). 


34674 (LA-UR-94-2995) Results from SAGE Il. Nico, J.S. 
Los Alamos National Lab., NM (United States). [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940722-24: 27. international conference 
on high energy physics, Glasgow (United Kingdom), 21-27 Jul 
1994). Order Number DE95000849. Source: OSTI; NTIS; INIS; 
GPO Dep. 





The Russian-American Gallium solar neutrino Experiment 
(SAGE) began the second phase of operation (SAGE Il) in 
September of 1992. Monthly measurements of the integral flux of 
solar neutrinos have been made with 55 tonnes of gallium. The K- 
peak results of the first nine runs of SAGE Il give a capture rate of 
66 _13*'8 (stat) _7*5 (sys) SNU. Combined with the SAGE | result 
of 73_16*'® (stat) _75 (sys) SNU, the capture rate is 69_,,*" 
(stat) _7*5 (sys) SNU. This represents only 52%-56% of the cap- 
ture rate predicted by different Standard Solar Models. 


34675 (LA-UR-94-3079) Semi-leptonic form-factors from 
lattice QCD. Bhattacharya, T.; Gupta, R. Los Alamos National 
Lab., NM (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940816-33: Meeting of the Division of Particles and Fields 
of the American Physical Society, Albuquerque, NM (United 
States), 2-6 Aug 1994). Order Number DE95000871. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present results for semi-leptonic form-factors obtained on 
statistical sample of 63 32° x 64 lattices at 6 = 6.0 using 
quenched Wilson fermions. We find f£,°—K™ (q? = 0) = 0.73 + 
0.06, Az/A,(D — K*lv) = 0.79 + 0.23, V/A,(Ds — div) = 1.89 + 
0.04, and A2/A;(Ds — div) = 0.70 + 0.09, where the error esti- 
mate includes statistical errors and errors due to extrapolation to 
q* = 0 and to physical values of (my, + my)/2 and mg. The 
remaining sources of systematic errors are those due to O(a) dis- 
cretization errors and those due to quenching, which our results 
indicate may be small. We also comment on the validity of pole- 
dominance in these form-factors. 


34676 (LBL-34361) A crystalline quark-hadron mixed 
phase in neutron stars. Glendenning, N.K. Lawrence Berkeley 
Lab., CA (United States). 31 Aug 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9306374—1: Nordic workshop on relativistic 
heavy ion reaction theory, Bergen (Norway), 11-15 Jun 1993). Or- 
der Number DE95000787. Source: OSTI; NTIS; INIS; GPO Dep. 

The mixed phase of a substance undergoing a first order phase 
transition has entirely different behavior according as the sub- 
stance has more than one conserved charge or only one, as in the 
text book examples. In the latter case the pressure and nature of 
the phases are constants throughout the coexistence phase. For 
systems with more than one conserved charge (or independent 
component) we prove two theorems: (1) The pressure and the na- 
ture of the phases in equilibrium change continuously as the 
proportion of the phases varies from one pure phase to the other. 
(2) If one of the conserved charges is the Coulomb force, an 
intermediate-range order will be created by the competition 
between Coulomb and surface interface energy. Their sum is mini- 
mized when the coexistence phase assumes a Coulomb lattice of 
one phase immersed in the other. The geometry will vary continu- 
ously as the proportion of phases. We illustrate the theorems for a 
simple description of the hadron to quark phase transition in neu- 
tron stars and find a crystalline phase many kilometers thick. 
However the theorems are general and pertain to chemical mix- 
tures, nuclear systems, either static as in stars or dynamic as in 
collisions, and have possible application to phase transitions in the 
early universe. 


34677 


(LBL-35746) Strong WW scattering at photon linear 
colliders. Berger, M.S. (Wisconsin Univ., Madison, WI (United 
States). Physics Dept.); Chanowitz, M.S. Lawrence Berkeley Lab., 
CA (United States). Jun 1994. 14p. Sponsored by USDOE, Wash- 


ington, DC (United States);Texas National 
Commission, De Soto, TX (United States). DOE Contract 
AC03-76SF00098 AC02-76ER00881. Grant RGFY93-221. 
(CONF-940351-3: Workshop on gamma-gamma colliders, Berke- 
ley, CA (United States), 28-31 Mar 1994). Order Number 
DE94018183. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the possibility of observing strong interactions of 
longitudinally polarized weak vector bosons in the process yy — 
ZZ at a photon linear collider. We make use of polarization of the 
photon beams and cuts on the decay products of the Z bosons to 
enhance the signal relative to the background of transversely polar- 
ized ZZ pairs. We find that the background overwhelms the signal 


Research Lab. 
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unless there are strong resonant effects, as for instance from a 
technicolor analogue of the hadronic f2(1270) meson. 


34678 (LBL-35776) Physics at high energy photon photon 
colliders. Chanowitz, M.S. Lawrence Berkeley Lab., CA (United 
States). Jun 1994. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-940351-— 
2: Workshop on gamma-gamma colliders, Berkeley, CA (United 
States), 28-31 Mar 1994). Order Number DE94018191. Source: 
OSTI; NTIS; INIS; GPO Dep. 

| review the physic prospects for high energy photon photon col- 
liders, emphasizing results presented at the LBL Gamma Gamma 
Collider Workshop. Advantages and difficulties are reported for 
studies of QCD, the electroweak gauge sector, supersymmetry, 
and electroweak symmetry breaking. 
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Refer also to citation(s) 33967, 34572, 34573, 34574, 34577, 
34590, 34602, 34604, 34619, 34626, 34627, 34628, 34631, 34632, 
34633, 34634, 34635, 34636, 34639, 34641, 34642, 34643, 34646, 
34647, 34648, 34649, 34677 


34679 (BNL-60795) Strange hadronic matter. Gal, A. (He- 
brew Univ., Jerusalem (Israel). Racah Inst. of Physics); Dover, 
C.B. Brookhaven National Lab., Upton, NY (United States). Sep 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-$40725-3: Inter- 
national conference on hypernuclear and strange particle physics, 
Vancouver (Canada), 4-8 Jul 1994). Order Number DE94019345. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent investigations of regions of stability for multi-strange 
hadronic systems, made up of nucleons and hyperons {p,n,A, 
=° =-} are reviewed. Relativistic mean field calculations, designed 
to reproduce the observed binding energies of ordinary nuclei and 
of A, = and AA hypernuciei, predict a large class of such objects 
which are stable against strong decay, including the bulk limit A — 
co, with binding energies as Es/A ~ —22 MeV, large strangeness 
per baryon f, 1—1.2, small charge per baryon f, ~ —0.1 to 0 and 
with baryon densities 2-3 times that of ordinary nuclear matter. A 
straightforward extension of the Bethe-Weizsacker mass formula 
into the strange domain accounts satisfactorily for all of these fea- 
tures. 


34680 (BNL—60843) Limit on the muon neutrino mass from 
K°.3 decay spectra. Diwan, M. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9406269-1: Snowmass 94: particle and astrophysics in the next 
millenium, Snowmass, CO (United States), 29 Jun - 14 jul 1994). 
Order Number DE95000816. Source: OSTI; NTIS; INIS; GPO Dep. 
Short communication. MUON NEUTRINOS/rest mass; KAONS 
NEUTRAL/semileptonic decay; MASS SPECTRA 


34681 (FNAL/C—94/327-E) Search for top in DO using the 
electron + jets channel with soft » tagging. Raja, R. DO Collab- 
oration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Sep 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940722— 
26: 27. international conference on high energy physics, Glasgow 
(United Kingdom), 21-27 Jul 1994). Order Number DE95001284. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We present preliminary results for the search for the top quark in 
DO in the electron + jets channel where one of the b quark jets is 
tagged by means of a soft muon, using 13.5 pb~' of data. Stan- 
dard model decay modes for the top quark are assumed. We 
present the resulting top cross section and error as a function of 
top mass using this channel combined with the dilepton channel 
and the untagged lepton + jets channel presented elsewhere in this 
session. At present, no significant signal for top quark production 
can be established. 


34682 (LBL-35710) Z’ phenomenology: Constraints from 
low-energy measurements, and detailed study at TeV-scale 
lepton and hadron colliders. Austern, M.H. Lawrence Berkeley 
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Lab., CA (United States). May 1994. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94018185. Source: OSTI; NTIS; INIS; GPO Dep. 

In this dissertation, | discuss the phenomenology of new massive 
neutral gauge bosons, or Z’ bosons, concentrating on experimental 
tests by which the properties of a Z’ boson could be determined. In 
Chapter |, | briefly review the Standard Model of elementary parti- 
cle physics, and discuss the motivation for extending it. | review 
some of the extensions to the Standard Model that predict the ex- 
istence of Z’ bosons, and present a general, model-independent 
parameterization of the Z’s properties, as well as a simpler param- 
eterization that applies to the most important class of models. In 
Chapter Il, | discuss present-day limits on the existence of Z’ 
bosons, both from direct searches, and from indirect higher-order 
tests. In Chapter Ill, | discuss the production and discovery of a Z’ 
at a future hadron collider, such as the CERN Large Hadron Col- 
lider (LHC). Discovery of a Z’ at the LHC may be possible if its 
mass is less than 5 TeV. | also discuss the experimental tests of its 
properties that could be performed at such a collider, emphasizing 
the measurement of leptonic asymmetries. Finally, the Chapter IV, 
| discuss the experimental tests that could be performed at an 
e*e~ collider with ,/s = Mz:. | include several higher-order effects, 
such as initial-state radiation and beamstrahlung, whose inclusion 
is necesary for a realistic description of the experimental environ- 
ment at a very high energy ete~ collider. The combination of 
leptonic and hadronic experiments permits the measurement of all 
of the parameters. 
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34683 (CONF-941118-7) Static and dynamic nuclear many- 
body descriptions on parallel architectures. Chinn, C.R.; Umar, 
A.S.; Strayer, M.R.; Vallieres, M. Oak Ridge National Lab., TN 
(United States). [1994]. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Super- 
computing "94 meeting; Washington, DC (United States); 14-18 
Nov 1994. Order Number DE94018134. Source: OSTI; NTIS; GPO 
Dep. 

Numerical methods used to solve the system of stiff, nonlinear 
partial differential equations in static Hartree-Fock descriptions of 
many-body nuclear systems are presented along with an extension 
of the time dependent Hartree-Fock solution to linear response the- 
ory. A full three dimensional representation is obtained by using a 
collocation basis spline spatial lattice. Numerical procedures used 
for parallel applications are discussed. Comparisons are presented 
for MIMD massively computers, including the Intel Paragon and the 
iPSC/860 hypercube. Algorithms used to improve communication 
overhead, especially pipelining the Gramm-Schmidt orthogonaliza- 
tion routine, and difficulties with limited node memory will be 
discussed. 


34684 (DOE/ER/40347-T2) Theoretical research in 
intermediate-energy nuclear physics: [Technical progress re- 
port, April 1, 1993—March 31, 1994]. Seki, R. California State 
Univ., Northridge, CA (United States). Dept. of Physics and Astron- 
omy. [1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-87ER40347. Order Number 
DE94018579. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses progress that has been made on the fol- 
lowing seven problems: (1) (e, e’p) at high momentum transfer; (2) 
post,acceleration effects in two-nucleon interferometry of heavy-ion 
collisions; (3) pion-nucleus interactions above 0.5 GeV; (4) chiral 
symmetry breaking in nuclei and picnic atom anomaly; (5) atomic 
screening on nuclear astronomical reactions; (6) QCD related work 
(coherent pion production from skyrmion-antiskyrmion annihilation, 
QCD in 1 + 1 dimensions, and correlation functions in the QCD 
vacuum), and (7) kaonic hydrogen atom experiment. The problems 
deal with various topics mostly in intermediate-energy nuclear 
physics. We place priority on (1) and (2), and describe them some- 
what in detail below. Other problems are our on-going projects, but 
we are placing lower priority on them in the second and third year. 
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34685 (INIS-mf-15012) Universitaet Muenster, Institut fuer 
Kernphysik. Annual report 1992/93. Kampert, K.H. (ed.); Frekers, 
D. (ed.); Latt, M. (ed.). Muenster Univ. (Germany). Inst. fuer Kern- 
physik. [1994]. 115p. Order Number DE95707993. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The annual report contains extended abstracts about the work 
performed in the owned research center together with a list of talks 
and publications. The work concerns experimental studies on nu- 
clear reactions at high energies, few body reactions at intermediate 
energies, and particle physics, atomic physics, atomic collisions 
with surfaces, material science, experimental techniques and tech- 
nical developments, and technical support. (orig.) 


34686 (Jue+2879) Forschungszentrum Juelich, Institut 
fuer Kernphysik. Annual report 1993. Baur, G. (ed.); Filges, D. 
(ed.); Kilian, K. (ed.); Maier, R. (ed.); Rossen, P. v. (ed.); Schult, 
O. (ed.); Seyfarth, H. (ed.); Speth, J. (ed.); Turek, P. (ed.). 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Feb 1994. 319p. Order Number DE95708016. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The annual report contains extended abstracts about the work 
performed in the named research center in 1993 together with a 
list of talks and publications. The work concerns experimental and 
theoretical studies on medium and high energy physics, nuclear 
spectroscopy, nuclear structure and reaction mechanisms, develop- 
ments of the cooler synchrotron COSY, isochronous cyclotron and 
ion sources, the magnetic spectrometer BIG KARL, as well as 
technical developments on data acquisition and processing, elec- 
tronics, detector and targets, and ESS. (DG) 


34687 (KFK-5341) Progress report on research and 
development in 1993, Institute of Nuclear Physics, KfK. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik. Mar 1994. 19p. (in German). Order Number 
DE95707752. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the KASCADE project to study air show- 
ers of cosmic radiation, a comprehensive detector field (array) and 
the central calorimeter have been developed and built. One of the 
working groups deals with neutrino physics at the spallation neu- 
tronsource ISIS of the Rutherford Appleton Laboratory in England. 
By means of the detector system KARMEN I, measurements are 
made in relation with neutrino oscillation, neutrino-core scattering 
and neutrino-electron scattering. Nuclear physics activities mainly 
deal with experiments on nuclear astrophysics. To that effect cross 
sections of neutron capture processes are measured in order to 
clarify the process of element transformation in stars. (orig.) 
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34688 (BNL-60802) Experiments with single and double 
lambda hypernuclei. May, M. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940514—-14: Intersections of particle and nuclear physics, 
St. Petersburg, FL (United States), 31 May - 6 jun 1994). Order 
Number DE94019344. Source: OSTI; NTIS; INIS; GPO Dep. 

Very sensitive studies hypernuclei are mow possible at 
Brookhaven. The pA — s\ gamma ray transition in the hypernu- 
cleus \'SC has been observed in an experiment using sodium 
iodide detectors. An experiment to study the formation and decay 


of AA hypernuclei is being prepared. Other initiatives are briefly 
discussed. 


34689 (BNL-60803) Levels in ‘Er above 2 MeV and the 
onset of chaos. Jungclaus, A. (institut Laue-Langevin, 38 - Greno- 
ble (France)); Boerner, H.G.; Casten, R.F.; Gill, R.L. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States);Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). DOE Contract 
AC02-76CH00016. (CONF-9406212-2: Antibes conference on nu- 
clear shapes and nuclear structure at low excitation energies, 
Antibes (France), 20-25 Jun 1994). Order Number DE94019343. 
Source: OSTI; NTIS; INIS; GPO Dep. 





Very high statistics +-y coincidence data for '*8Er have been ob- 
tained from thermal neutron capture on '©’Er. The results affect 
recent experimental and theoretical work on '®8Er and conclusions 


concerning, the quality of the K quantum number in the neutron 
resonance region. 


34680 (BNL-60806) Evolution of pre-collective nuclei: 
Structural signatures near the drip lines. Casten, R-F. 
(Brookhaven National Lab., Upton, NY (United States)); Zamfir, 
N.V. Brookhaven National Lab., Upton, NY (United States). [1994]. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9408171-1: SELMA ‘94: new 
nuclear structures phenomena in the vicinity of closed shells, 
Stockholm (Sweden), 20 Aug - 3 sep 1994). Order Number 
DE95000625. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent studies have shown that the phenomenology of single- 
magic and near-magic nuclei has universal characteristics 
analogous to those of collective nuclei and that, moreover, this 
phenomenology attaches smoothly to that describing collective nu- 
clei. This has led to a number of new signatures of structure as 
well as to a new, tripartite, classification of nuclear structure that 
embraces the gamut of structures from magic, through pre- 
collective, to fully collective and rotational nuclei. Aside from the 
natural appeal of simple global correlations of collective observ- 
ables, these results have particular significance for soon-to-be 
accessible exotic nuclei near the drip lines since they rely on only 
the simplest-to-obtain data, in particular, the energies of just the 
first two excited states, E(4,*+) and E(2,*), of even-even nuclei, and 
the B(E2:2,*-—+0,*) value. Indeed, without the need for more exten- 
sive level schemes, these basic data alone can reveal information 
about the goodness of seniority, about the validity of pair-addition 
mode relationships of adjacent even-even nuclei, about underlying 
shell structure (validity of magic numbers) and even about the shell 
model potential itself (e.g., the strengths of the |. and I? terms). 


34691 (CBPF-NF—006/93) An effective liquid drop descrip- 
tion for the exotic decay of nuclei. Goncalves, M.G. (Fundacao 
de Ensino Superior de Sao Joao del Rei (FUNREI), MG (Brazil); 
Duarte, S.B. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). 1993. 21p. Order Number DE95601007. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present model describes the exotic decay of nuclei including 
the molecular phase of the fragments by using only the basic ele- 
ments of the liquid drop fission model. The Coulomb potential 
energy is the exact solution of the Poisson equation for a uniform 
charge distribution in the nuclear volume and the surface potential 
is defined in terms of an effective surface tension. The Werner- 
Wheeler approximation for the velocity field of the nuclear flow 
determines the inertial coefficient of the reduced one dimensional 
barrier penetrability problem. The model is well succeeded to cal- 
culate the half-life of exotic decay process as well as to calculate 
the alpha disintegration half-life. (author). 


34692 (CBPF-NF-054/93) Nucleation-evaporation model for 
multifragment emission. Chung, K.C. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1993. 19p. 
Order Number DE95601008. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear fragmentation processes are simulated in the nucleation- 
evaporation picture, with charge and energy conservations. The 
impact parameter and excitation energy per particle are 
parametrized as a linear function of the effective interaction radius 
Rin. The calculated IMF multiplicity and the charge distributions as 


well as the energy spectra are compared with recent 47 experi- 
mental results. (author). 


34693 


(CONF-9403131-3) Fermion dynamical symmetry 
and identical bands. Guidry, M. (Univ., of Tennessee, Knoxville, 
TN (United States)). Oak Ridge National Lab., TN (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International con- 
ference on nuclear structure in the late nineties; Hanoi (Viet Nam); 


14-18 Mar 1994. Order Number DE95000684. Source: 
NTIS; INIS; GPO Dep. 

Recent general attention has been directed to the phenomenon 
of identical bands in both normally deformed and superdeformed 


OSTI; 
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nuclei. This paper discusses the possibility that such behavior 
results from a dynamical symmetry of the nuclear many-body sys- 
tem. Phenomenology and the basic principles of Lie algebras are 
used to place conditions on the acceptable properties of a candi- 
date symmetry. We find that quite general arguments require that 
such a symmetry have a minimum of 21 generators with a micro- 
scopic fermion interpretation. 


34694 (CONF-940509-5) Probing reaction dynamics with 
GDR decay. Beene, J.R. Oak Ridge National Lab., TN (United 
States). [1994]. 9p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC05-840R21400. From Conference on 
nucleus-nucleus collisions; Catania (Italy); 30 May - 4 jun 1994. 
Order Number DE95001075. Source: OSTI; NTIS; INIS; GPO Dep. 
The giant dipole resonance (GDR) has been a prolific source of 
information on the physics of the nucleus. Mostly it has taught us 
about nuclear structure, but recently experiments have utilized the 
GDR as a probe of nuclear reaction dynamics. In this report two ex- 
amples of such investigations are discussed involving very different 
reactions and probing time scales that differ by a factor of ~10°. 


34695 (DOE/ER/40418-T3) Nuclear structure studies: 
Progress report, [1988-1994]. Walters, W.B. Maryland Univ., Col- 
lege Park, MD (United States). Dept. of Chemistry. 31 Jul 1993. 
84p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER40418. Order Number DE94013032. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this report, newly initiated work at the FMA is described where 
the use of double-sided strip detectors for charged particle spec- 
troscopy on nuclides near the proton drip line has been 
investigated. Half lives for proton emitting nuclides have been de- 
termined with improved uncertainties. Several sections report on 
the results of studies of model parameters in the Z = 50 region for 
even-even nuclides, for odd-mass nuclides and for odd-odd nu- 
clides. Other studies are reported for nuclear orientation in Br and 
for structure of Pr-147 which lies in a transition zone between 
reflection-asymmetric, spherical, and prolate nuclides. And there is 
a section in which the positions of the single Particle levels in the 
A = 100 region are discussed. 


34696 (GS}-94-44(prepr.)) Fermionic molecular dynamics 
for ground states and collisions of nuclei. Feldmeier, H.; Bieler, 
K.; Schnack, J. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Aug 1994. 5ip. Order Number 
DE95707600. Source: OSTI; NTIS (US Sales Only); INIS. 

The antisymmetric many-body trial state which describes a sys- 
tem of interacting fermions is parametrized in terms of localized 
wave packets. The equations of motion are derived from the time- 
dependent quantum variational principle. The resulting Fermionic 
Molecular Dynamics (FMD) equations include a wide range of 
semi-quantal to classical physics extending from deformed Hartree- 


« Fock theory to Newtonian molecular dynamics. Conservation laws 


are discussed in connection with the choice of the trial state. The 
model is applied to heavy-ion collisions with which its basic 
features are illustrated. The results show a great variety of phe- 
nomena including deeply inelastic collisions, fusion, incomplete 
fusion, fragmentation, neck emission, promptly emitted nucleons 
and evaporation. (orig.) 


34697 (IFT-P—016/94) Model for asymptotic D-state param- 
eters of light nuclei: application to * He. Adhikari, S.K. (Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil)); Frederico, T.; 
Goldman, |.D.; Sharma, S.S. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). May 1994. 18p. Order Number DE95601009. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A simple method for calculating the asymptotic D state observ- 
ables for light nuclei is suggested. The method exploits the 
dominant clusters of the light nuclei. The method is applied to cal- 
culate the * He asymptotic D to S normalization ratio p* and the 
closely related D state parameter D®2. The study predicts a corre- 
lation between D“> and B,, and between p® and B@, where B, is 
the binding energy of * He. The present study yields p* ~ -0.14 
and D°, = -0.12 fm? consistent with the correct experimental 7° 
and the binding energies of the deuteron, triton, and the a particle 
where 7@ is the deuteron D state to S state to S state normaliza- 
tion ratio. (author). 
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34698 (INDC(CCP)-363) Identification of high-spin states 
in 25U. Lorenz, A. (ed.) (international Atomic Energy Agency, Vi- 
enna (Austria). Nuclear Data Section); Makarenko, V.E.; Chukreev, 
F.E. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee. Feb 1994. 11p. Translation from a 
Russian original published in Jadernye Konstanty 4/1988. Order 
Number DE94636815. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of a “5U high spin states study are analysed. A new 
way to assign newly observed gamma ray transitions is proposed. 
Such assignments deals with low spin parts of the level scheme 
without introducing high spin level states. (author). 


34699 (INS—1036) Configuration-constrained Hartree-Fock 
method: An illustrative example. Iwasawa, K.; Sakata, F-.; 
Nazarewicz, W.; Marumori, T.; Terasaki, J. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1994. 13p. Order Number 
DE95703921. Source: OSTI; NTIS; INIS. 

The structure of solutions of the constrained Hartree-Fock 
method is studied within the time-dependent Hartree-Fock formal- 
ism. A new method for reaching various stationary Hartree-Fock 
points, not accessible by the usual adiabatic constrained Hartree- 
Fock method, is proposed. (author). 


34700 (JINR-E-4-93-58, pp. 361-376) Properties of exotic 
nuclei. Vaagen, J.S. (and others). Joint inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 397p. (CONF-9209342—: Inter- 
national conference on nuclear structure and nuclear reactions at 
low and intermediate energies, Dubna (Russian Federation), 15-19 
Sep 1992). In NSNR - Nuclear structure and nuclear reactions at 
low and intermediate energies. Order Number DE94632190. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HELIUM G/excited states; HELIUM 6/ 
nuclear radii; LITHIUM 11/excited states; LITHIUM 11/nuclear radii 
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34701 (DOE/ER/40450-T1) Double beta decay of Uranium- 
238: Proton reactions of 72°U in 5-12 MeV range: Final report, 
April 15, 1987—March 31, 1992. Turkevich, A.; Economou, T.E. 
Chicago Univ., IL (United States). 1 Jun 1993. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER40450. Order Number DE95000910. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is in two parts. The first part reports on the expert. 
mental work determining the half-life for double beta decay of *9°U 
to 38PU to be (2.0 + 0.6) x 10’ years. This is the first evidence 
for a third mode of decay of this heaviest naturally occurring 
nucleus. This rate is about 10° times slower than spontaneous fis- 
sion, which itself is about 10° times slower than alpha decay. The 
implication of this double beta decay to neutrino masses depends 
on uncertain theoretical calculations of the rate for such a heavy 
nucleus. The second part reports on yields of principal fission prod- 
ucts from 5.6, 7.3, 9.4, and 11.5 MeV proton interactions with *°8U. 
The yields at 11.5 MeV are similar to those from 14 MeV neutron 
fission of 25°U. At the same time, the production cross sections of 
238Np at the same energies are determined. This nuclide is pro- 
duced as often as fission at the lowest energy but only 3.8% as 
often at the highest energy. 


34702 (GSI-94-38(prepr.)) Beta decay of neutron-deficient 
even-mass indium isotopes: evidence for population of highly- 
excited states in the cadmium daughter nuclei. Szerypo, J. 
(Leuven Univ. (Belgium). Inst. voor Kern- en Stralingsfysika); 
Huyse, M.; Reusen, G.; Duppen, P. van; Janas, Z.; Keller, H. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jun 1994. 37p. Order Number DE95703030. Source: OSTI; 
NTIS (US Sales Only); INIS. 

By using mass-separated sources, positrons as well as 6- 
delayed protons and + rays were measured from the 6 decay of 
12in(T; 2=22+1 s) and '°in(T, ,=6.1+0.9 s). In particular, the 
average §*/(6*+EC) ratio for the decay of 1°*in was measured to 
be 0.76(4) and a detailed level scheme of '°*Cd was constructed. 
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Whereas no direct 6*/EC feeding of the identified '°*Cd levels was 
observed, there is evidence for population of '°*Cd states at high 
excitation energy followed by statistical - decay. This feature, 
which has been deduced on the basis of the measured positron 
spectrum and the measured 6*/(6*++EC) ratio of the 1°?In decay, is 
compared to the decay properties of the heavier odd-odd indium 
isotopes '°in, 1°Fin and '8in, and is also used to interpret the ob- 
served §-delayed proton data of '°in and '™in. For the first time, 
large-space shell-model calculations have been performed for the 
Gamow-Teller decay of heavy odd-odd nuclei. The decay results 
from these calculations are in good overall agreement with the 
gross decay properties of 1°2iIn and '°°ln deduced from the experi- 
ment. (orig.) 


34703 (GSI-94-40(prepr.)) Stability and production of 
superheavy elements. Armbruster, P. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany). Jul 1994. 19p. 
(CONF-9406212—: Antibes conference on nuclear shapes and nu- 
clear structure at low excitation energies, Antibes (France), 20-25 
Jun 1994). Order Number DE95702652. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author presents a review about the discovery of the isotopes 
of seaborgium, nielsbohrium, hassium, and meitnerium by means 
of heavy ion fusion, as it has been performed at the GS! Darm- 
stadt. After a short description of the structure of these nuclei with 
the conclusion that they decay mainly by a-decay and sponta- 
neous fission is suppressed, the experimental techniques for 
studying heavy ion fusion reactions by means of the SHIP spec- 
trometer at the GS! Darmstadt are described. Finally the search for 
the element 110 is briefly considered. (HSI) 


34704 (JINR-E—15-94-96) On the question of a gamma ray 
laser on nuclear levels. Oganessian, Yu.Ts.; Karamian, S.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions. 1994. 11p. Order Number DE95601012. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Laser Physics. 

Physical grounds of the +-ray laser creation are discussed in the 
light of new results on nuclear isomeric production and their appli- 
cation as targets for nuclear and photonuclear reactions. Some 
new possibilities of increasing the efficiency of the nuclear levels 
pumping are also considered. Definite isotopes and isomers are 
suggested as favorable candidates for a --laser material. Wide 
perspectives for new research in the field of stimulated --emission 
are assumed. 23 refs.; 7 figs. (author). 
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34705 (INIS-BR-3418) Collective Hamiltonians for dipole 
giant resonances. Weiss, L.|. Santa Catarina Univ., Florianopolis, 
SC (Brazil). Programa de Pos-graduacao em Fisico-Quimica. Jul 
1991. 76p. (In Portuguese). Order Number DE95602690. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The collective hamiltonian for the Giant Dipole resonance (GDR), 
in the Goldhaber-Teller-Model, is analytically constructed using the 
semiclassical and generator coordinates method. Initially a conve- 
niently parametrized set of many body wave functions and a 
microscopic hamiltonian, the Skyrme hamiltonian - are used. These 
collective Hamiltonians are applied to the investigation of the GDR, 
in He*, O'8 and Ca* nuclei. Also the energies and spectra of the 
GDR are obtained in these nuclei. The two sets of results are com- 
pared, and the zero point energy effects analysed. (author). 
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Refer also to citation(s) 32474, 33950, 34576, 34601, 34689, 
34694, 34696, 34701, 34703, 34730, 34735, 34736, 35088, 35089, 
35091 


34706 (ANL/NDM-—133) Fast-neutron scatteridng at Z = 50: 
Tin. Smith, A.B. (Argonne National Lab., IL (United States)). Ar- 
gonne National Lab., IL (United States). Aug 1994. 54p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019261. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Neutron total cross sections of elemental tin were measured 
from ~ 0.8 to 4.5 NeV with energy detail sufficient to average in- 
termediate structure. Neutron elastic- and inelastic-scattering cross 
sections were measured from ~ 1.5 to 10 NeV. Below 3 NeV 10 
angular intervals were used distributed between ~ 20° and 160°, 
and the incident energy increments were ~ 0.1 NeV. From 3 to 4 
NeV twenty angular intervals, distributed over the same angular 
range, were used, and the energy increments were ~ 0.2 NeV. 
From 4.5 to 10 NeV the measurements were made at > 40 angu- 
lar intervals distributed between x 17° and 160°, and at energy 
increments of ~ 0.5 MeV. Inelastic neutron groups corresponding 
to average excitations of approximately 1.15 and 2.27 NeV were 
observed. The experimental results were combined with elemental 
and isotopic values available in the literature, extending from ~ 0.4 
to 24 NeV, to form a comprehensive data base for physical in- 
terpretations using  optical-statistical, dispersive-optical and 
coupled-channels models. The parameters of the models were de- 
termined in detail, including isospin, and collective effects. These 
physical interpretations were compared with present and 
previously-reported experimental results and with theoretical physi- 
cal concepts. 


34707 (ANL/NDM-134) An evaluated neutronic data file for 
elemental zirconium. Smith, A.B. (Argonne National Lab., IL 
(United States)); Chiba, S.; Meadows, J.W. Argonne National Lab., 
IL (United States). Sep 1994. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95001459. Source: OSTI; NTIS; INIS; GPO Dep. 

A comprehensive evaluated neutronic data file for elemental zir- 
conium is derived and presented in the ENDF/B-VI formats. The 
derivation is based upon measured microscopic nuclear data, aug- 
mented by model calculations as necessary. The primary objective 
is a quality contemporary file suitable for fission-reactor develop- 
ment extending from conventional thermal to fast and innovative 
systems. This new file is a significant improvement over previously 
available evaluated zirconium files, in part, as a consequence of 
extensive new experimental measurements reported elsewhere. 


34708 (CBPF-NF—059/93) Total nuclear photoabsorption 
cross section in the range 0.2 - 1.0 GeV for nuclei throughout 
the periodic table. Terranova, M.L. (Universita degli Studi di 
Roma Tor Vergata, Rome (italy). Dipt. di Scienze e Tecnologie 
Chimiche); Tavares, O.A.P. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1993. 54p. Order Number 
DE95601019. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of the total photoabsorption cross section for nuclei 
ranging from * He up to °%° U has been performed in the energy 
range 0.2-1.0 GeV. Mean total photoabsorption cross sections 
have been obtained by summing up the contributions from partial 
photo reactions, and found to follow an A'-dependence in the 0.2- 
1.0 GeV range. A review of the available total photoabsorption 
cross section data is also presented. Comparisons have been 
made with cross section values calculated by considering both the 
quasi-deuteron and z-meson photoproduction mechanism of pri- 
mary nuclear photo interaction. (author). 


34709 (CONF-940507-40) Neutron emission spectra calcu- 
lated with exciton level densities based on one and two kinds 
of fermions. Fu, C.Y. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on nuclear data for science and technology: 
nuclear data for the twenty-first century; Gatlinburg, TN (United 
States); 9-13 May 1994. Order Number DE94019143. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent calculations show that ratios of exciton level densities in 
one- and two-fermion formulations vary with both excitation energy 
U and exciton number n. This means that the exciton level density 
in the two-fermion formulation, which is the correct one, cannot be 
simulated by a normalization of its one-fermion counterpart to the 
total level density in the two-fermion formulation, which is only a 
function of U. Such a normalization has been adopted in several 
unified Hauser-Feshbach and pre-equilibrium model codes. Some 
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of the resulting problems are studied and clarified in this paper. It 
is shown that all three exciton level densities (one fermion, two 
fermion, and normalizations lead to very different cross sections 
and neutron emission spectra if a fixed set of model parameters 
are used. However, close agreements of calculated neutron emis- 
sion spectra with data for all three options can be obtained by 
adjusting a parameter that controls the pre-equilibrium strength. A 
fourth option of an exciton level density that contains only bound fi- 
nal states in the two-fermion formulation yields the best results for 
incident energies lower than 15 Mev. 


34710 (CONF-940507—-41) Current status of ENDF/B-VI. 
Roussin, R.W. (Oak Ridge National Lab., TN (United States)); 
Young, P.G.; McKnight, R. Oak Ridge National Lab., TN (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on nuclear data for science and technology: 
nuclear data for the twenty-first century; Gatlinburg, TN (United 
States); 9-13 May 1994. Order Number DE95001355. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Version VI of the Evaluated Nuclear Data File (ENDF/B-VI) was 
released in 1990. For ENDF/B-VI major emphasis was placed on 
standards, isotopic evaluations, energy balance, improved reso- 
nance region representations, and improvement of neutronics files 
for important actinides. Data testing proceeds at a pace much 
slower than previous versions but more results are now being ac- 
cumulated. Two versions have been released to data and a third is 
planned after the next meeting of the Cross Section Evaluation 
Working Group (CSEWG), currently planned for October 1994. 


34711 (CONF-9408116—1) Parallel implementation of the 
Dirac equation in three Cartesian dimensions. Wells, J.C. (Oak 
Ridge National Lab., TN (United States)); Strayer, M.R.; Ober- 
acker, V.E.; Umar, A.S. Oak Ridge National Lab., TN (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ; FGO5- 
87ER40376. From 6. joint EPS-APS international conference on 
physics computing; Lugano (Switzerland); Aug 1994. Order Num- 
ber DE94018043. Source: OSTI; NTIS; GPO Dep. 

We describe the numerical methods used to solve the time- 
dependent Dirac equation on a three-dimensional Cartesian lattice. 
Efficient algorithms are required for computationally intensive stud- 
ies of vacuum-pair production in relativistic heavy-ion collisions. 
Discretization is achieved through the lattice-collocation method. All 
numerical procedures reduce to a series of matrix-vector opera- 
tions which we perform on the Intel iPSC/860 hypercube, making 
full use of parallelism. We discuss our solutions to the problems of 
limited node memory and node-to-node communication overhead 
inherent in using distributed-memory, multiple-instruction, multiple- 
data stream parallel computers. 


34712 (FRCEA-TH-403) Damage induced by swift heavy 
ions in insulators by electronic stopping power. Meftah, A. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France); Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. 27 Oct 1993. 128p. (in French). Order Number 
DE95601054. Source: OSTI; NTIS (US Sales Only); INIS. 

Swift heavy ions with an energy larger than 100 keV/a.m.u., pen- 
etrating into matter lose their energy mainly by interaction with the 
target electrons. In most insulators, above an electronic excitation 
threshold (a few keV per angstrom of ion range), an extended 
damage is induced along the ion path: the so-called latent track. 
The damage mechanism is still unclear. In this work, we study the 
defects formed by swift heavy ions in magnetic oxides and quartz. 
Moessbauer spectrometry, Rutherford Backscattering lon Chan- 
nelling and High and Medium resolution electron microscopy are 
used to determine the extent of the damage. On the one hand, we 
have determined the electronic stopping power threshold of dam- 
age creation in yttrium iron garnet. On the second hand, we have 
outlined the velocity effect. Up to now, the damage creation has 
been linked to the linear energy transfer, but so far the lateral dis- 
tribution of the energy deposition has not been taken into account. 
In fact, the energy loss dE/dx can be identical for one ion at two 
different incident energies, or for different ions at various incident 
energies. The experimental results show that for a given projectile 
ion, the damage is higher at low velocity than at high velocity at 
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constant dE/dx. Consequently, the electronic stopping power is not 
the only key parameter to account for the creation of the ion 
tracks. Moreover, the thermal spike model has been applied to ion- 
irradiated quartz in order to calculate the radii of the observed 
tracks taking into account this velocity effect. (author). 172 refs., 51 
figs., 15 tabs. 


34713 (GSI-94-42(prepr.)) Deduction of the in-medium 
gluon distribution from photon-gluon fusion processes in pe- 
ripheral ultrarelativisitic heavy-ion collisions. Greiner, M. 
(Giessen Univ. (Germany). Inst. fuer Theoretische Physik); Vidovic, 
M.; Hofmann, C.; Schaefer, A.; Soff, G. Geselischaft fuer Schweri- 
onenforschung mbH, Darmstadt (Germany). Aug 1994. 30p. Order 
Number DE95707604. Source: OSTI; NTIS (US Sales Only); INIS. 

The photon-gluon fusion process into a pair of heavy quarks is 
studied for peripheral Pb+Pb collisions at LHC energies. The dou- 
ble differential cross section with respect to the invariant mass and 
the rapidity of the produced quark pair at zero rapidity is directly 
proportional to the gluon distribution in the nuclear medium. Differ- 
ential cross sections for the b-quark production lie well in the 
pbarn/GeV regime which will allow the deduction of the gluon dis- 
tribution at low x. Rapidity cuts for the actual detectors are also 
considered. (orig.) 


34714 (GSI-94-43(prepr.)) Study of the nucleon density dis- 
tribution of "He and °He by proton elastic scattering in inverse 
kinematics. Neumaier, S. (Technische Hochschule Darmstadt 
(Germany). Inst. fuer Kernphysik); Alkhazov, G.D.; Andronenko, 
M.N.; Beha, T.; Behr, K.H.; Bruenle, A. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany). Aug 1994. 5p. Order 
Number DE95707602. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear matter distributions of the neutron-rich nuclei °He and 
8He were studied via proton-nucleus scattering in inverse kinemat- 
ics using the recoil detector IKAR. The differential cross sections 
for p*He, p®He and p®He elastic scattering were measured with an 
uncertainty of +2% for the absolute normalization for proton recoil 
energies from 1 to 20 MeV. The experimental techniques and the 
data analysis are described and first Glauber calculations pre- 
sented. Data analysis is still in progress so only preliminary results 
are given. (orig.) 


34715 (GSI-94-51(prepr.)) Where to look for pion conden- 
sation in heavy ion collisions. Pirner, H.J. (Heidelberg Univ. 
(Germany). Inst. fuer Theoretische Physik); Voskresensky, D.N. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Aug 1994. 13p. Order Number DE95707559. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possibility to observe a pion condensate in peripheral 
nucleus-nucleus collisions at GS! energies is discussed. A conden- 
sate may be observed via pronounced peaks in pion production in 
a narrow region of momenta k, ~(2-3)m, corresponding to rather 
large rapidity values. (orig.) 


34716 (IAEA-NDS—136(rev.0)) MENDL activation data li- 
brary for intermediate energies. |AEA-NDS-Documentation 
Series, IAEA-NDS-Documentation Series. Shubin, Yu.N. (Institute 
of Physics and Power Engineering (IPPE), Obninsk (Russian Fed- 
eration)); Konobeyev, A.Yu.; Korovin, Yu.A. International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. May 1994. 
4p. Order Number DE95602709. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Attached is a brief description of the MENDL activation data li- 
brary for intermediate energies of incident neutrons up to 100 MeV 
for 497 nuclides. This paper was distributed during the Nuclear 
Data Conference in Gatlinburg, USA, May 1994. (author). 5 refs. 


34717 (IFT-P—-010/94) The effect of positronium formation 
in e* -Li and e* -Na scattering. Adhikari, S.K. (Instituto de Fisica 
Teorica (IFT), Sao Paulo, SP (Brazil)); Ghosh, A.S.; Ray, H. Insti- 
tuto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). Feb 1994. 
18p. Order Number DE95601021. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The e* -Li and e* -Na scattering are studied, using the close 
coupling approximation in the static and coupled static expansion 
schemes. The effect of the positronium formation on the elastic 
channel is found to be strong in both cases. In the case of the 
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lithium atom the effect is dramatic; the inclusion of the positronium 
formation channels transforms the purely repulsive effective e* -Li S 
wave (static) potential to a predominantly attractive (coupled static) 
potential. In this case, in the static model 6(0) - 5(00) = x. Accord- 
ing to Levinson’s theorem this suggests the presence of a S wave 
bound or continuum bound state in the e+ -Li system. (author). 


34718 (INIS-mf-15037) Low mass muon pair production in 
450 GeV p-Be collisions. Veenhof, R.J. Amsterdam Univ. (Nether- 
lands). 12 May 1993. 134p. Order Number DE95707753. Source: 
OSTI; NTIS; INIS. 

The ability to observe both electron and muon pairs enables us 
to carry out two largely independent studies of the low mass lepton 
pairs. This is particularly important in view of the uncertainty in the 
normalisation of the meson decay background. The Helios detector 
is described in Chapter 2.0 with particular emphasis on the perfor- 
mance of the drift chamber system. The event selection and the 
reconstruction of the muons is described in Chapter 3.0. Chapter 
4.0 summarises the current knowledge of the decays of mesons 
into low mass muon pairs. Our own measurements of meson prop- 
erties are presented in Chapter 5.0. The question whether we need 
anomalous pairs to explain our data, is answered in Chapter 6.0. 
(orig.) 


34719 (INS—1032) Who needs light stops?: Direct par- 
tonic, vector-meson-dominant and single-resolved-photonic 
two-photon processes for charm-quark pair production. Ter- 
azawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. May 1994. 11p. Order Number DE95709839. Source: OSTI; 
NTIS; INIS. 

The ratio of the cross section for charm-quark pair production in 
vector-meson-dominant and single-resolved-photonic two-photon 
processes to that in direct-partonic ones is estimated to be as 
large as two so that the cross section for D**+ production recently 
measured by TOPAZ Collaboration at TRISTAN may be explained 
by these two-photon processes and may not necessarily lead to 
such indication of scalar-top-quark pair production as assumed by 
the experimentalists. (author). 


34720 (INS—1033) Quasimolecular states in the interaction 
of the ''Be + 'Be system. Imanishi, B.; Oertzen, W. von. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Jun 1994. 16p. Or- 
der Number DE95703919. Source: OSTI; NTIS; INIS. 

Quasimolecular states induced by the scattering of ''Be on '°Be 
are investigated by using the coupled-reaction-channel (CRC) 
method with the basis functions concerned with the weakly bound 
valence neutron states in ''Be. As a consequence of very strong 
CRC effects sharp resonances are predicted as fine structure of 
the fusion cross section at energies below and near the Coulomb 
barrier. (author). 


34721 (INS—1034) Enhancement of sub-barrier fusion 
cross section in the weakly bound neutron system, ''Be + 
10Be. Imanishi, B.; Oertzen, W. von. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Jun 1994. 17p. Order Number 
DE95703920. Source: OSTI; NTIS; INIS. 

The sub-barrier fusion cross section for the weakly bound neu- 
tron system, ''Be + 'Be is discussed in the framework of the 
coupled-reaction-channel approach for the valence neutron in ''Be 
and in connection with the molecular orbital formation. In the calcu- 
lation we observed a big enhancement of the fusion process, due 
to very strong multi-step processes in the inelastic and transfer 
transitions of the active neutron, which lead to the formation of a 
covalent molecule, °Be + n + '°Be. (author). 


34722 (Jue+-2917) The reaction pd—*Herat 200 MeV ex- 
cess energy. Waters, M. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Kernphysik; Bonn Univ. (Germany). May 
1994. 118p. Order Number DE95707490. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work was carried out within the scope of the PROMICE re- 
search program at the CELSIUS cooler-storage ring of the The 
Svedberg Laboratory in Uppsala, Sweden. The aim is to study the 
fundamental mechanisms for production of mesons in light ion colli- 
sions and their interaction with nuclei and nucleons. The role of 
different resonances in nuclei as well as meson-meson interactions 





will be examined. In order to enable even measurements of rare 
mesonic decays, the PROMICE detector setup will later be ex- 
tended to the full 4% WASA apparatus. PROMICE/WASA is a 
collaboration between laboratories in Japan, Poland, Russia, Swe- 
den and Germany. The present stage of the setup has been used 
to measure 7 production in p-d collisions by detection of the recoil 
nucleus in the channel d(p, *He)n at beam energies of Tp)=1250 
and 1276 MeV using an internal cluster target. (orig.) 


34723 (LA-UR-94-3083) Status of processing for FENDL-1. 
MacFarlane, R.E. Los Alamos National Lab., NM (United States). 
[1994]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9409221-1- 
Vugraphs: Improved evaluations and integral data testing for 
FENDL, Garching (Germany), 12-16 Sep 1994). Order Number 
DE95000870. Source: OSTI; NTIS; INIS; GPO Dep. 

Multigroup and Monte Carlo data libraries have been produced 
from FENDL-1 using the NJOY Nuclear Data Processing System. 
The large variety of evaluations processed exposed problems in 
the processing code and in the MCNP Monte Carlo transport code. 
Recommenations for future work are given in this report based on 
this experience. 


34724 (LA-UR-94-3104) Experience at Los Alamos with 
use of the optical model for applied nuclear data calculations. 
Young, P.G. Los Alamos National Lab., NM (United States). [1994]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409230—1: Development of ref- 
erence input parameter library for nuclear model calculations of 
nuclear data, Cervia (italy), 19-23 Sep 1994). Order Number 
DE95000866. Source: OSTI; NTIS; INIS; GPO Dep. 

While many nuclear models are important in calculations of 
nuclear data, the optical model usually provides the basic under- 
pinning of analyses directed at data for applications. An overview 
is given here of experience in the Nuclear Theory and Applications 
Group at Los Alamos National Laboratory in the use of the optical 
model for calculations of nuclear cross section data for applied 
purposes. We consider the direct utilization of total, elastic, and re- 
action cross sections for neutrons, protons, deuterons, tritons, 3He 
and alpha particles in files of evaluated nuclear data covering the 
energy range of 0 to 200 MeV, as well as transmission coefficients 
for reaction theory calculations and neutron and proton wave func- 
tions direct-reaction and Feshbach-Kerman-Koonin analyses. 
Optical model codes such as SCAT and ECIS and the reaction the- 
ory codes COMNUC, GNASH FKK-GNASH, and DWUCK have 
primarily been used in our analyses. A summary of optical model 
parameterizations from past analyses at Los Alamos will be given, 
including detailed tabulations of the parameters for a selection of 
nuclei. 


34725 (LA-UR-94-3318) Fission product yield evaluation 
for the USA evaluated nuclear data files. Rider, B.F.; England, 
T.R. Los Alamos National Lab., NM (United States). [1994]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9410220—1: 3. IAEA compilation 
and evaluation of fission yield nuclear data, Vienna (Austria), 17-19 
Oct 1994). Order Number DE95001013. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An evaluated set of fission product yields for use in calculation of 
decay heat curves with improved accuracy has been prepared. 
These evaluated yields are based on all known experimental data 
through 1992. Unmeasured fission product yields are calculated 
from charge distribution, pairing effects, and isomeric state models 
developed at Los Alamos National Laboratory. The current evalua- 
tion has been distributed as the ENDF/B-VI fission product yield 
data set. 


34726 (LBL-35590) Collective flow in Au + Au collisions. 
Ritter, H.G. EOS Collaboration. Lawrence Berkeley Lab., CA 
(United States). May 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940169-9: 10. winter workshop on nuclear dynamics, 
Snowbird, UT (United States), 15-21 Jan 1994). Order Number 
DE94018213. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on a preliminary sample of Au + Au collisions in the EOS 
time projection chamber at the Bevalac, we study sideward flow as 
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a function of bombarding energy between 0.25A GeV and 1.2A 
GeV. We focus on the increase in in-plane transverse momentum 
per nucleon with fragment mass. We also find event shapes to be 
close to spherical in the most central collisions, independent of 
bombarding energy and fragment mass up to “He. 


34727 (LBL-35869) Transverse momentum dependence of 
Bose-Einstein correlations in S+nucleus collisions at 200 GeV/ 
nucleon. Morse, RJ. NA35 Collaboration. Lawrence Berkeley 
Lab., CA (United States). Jul 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940514—11: Intersections of particle and nuclear physics, 
St. Petersburg, FL (United States), 31 May - 6 jun 1994). Order 
Number DE94018212. Source: OSTI; NTIS; INIS; GPO Dep. 

The NA35 experiment has collected a high statistics set of 
momentum analyzed negative hadrons near and forward of mid- 
rapidity for central collisions of 200 GeV/Nucleon %S projectiles 
incident on S, Ag and Au targets. Using two pion momentum 
space correlations in order to study the size of the source of parti- 
cle production, small dependences upon transverse momentum are 
found for the transverse source dimensions; however for the 
heaviest system, Rigng decreases by about 40% as transverse mo- 
mentum is increased over the interval 50 < Pr < 600 MeV/c. 
Preliminary model calculations using a microscopic phase space 
approach (RQMD) appear to reproduce the observed characteris- 
tics of the data. 


34728 (LBL-35984) Proceedings of the Ninth High Energy 
Heavy lon Study. Chacon, A.D.; Justice, M.; Ritter, H.G. (eds.). 
Lawrence Berkeley Lab., CA (United States). [1993]. 222p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9310315—: 9. high-energy heavy-ion 
study, Berkeley, CA (United States), 25-29 Oct 1993). Order Num- 
ber DE95000804. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: di-lepton 
production; multifragmentation; collective effects and flow; beam 
and radioactive beam studies; and scattering and particle produc- 
tion. Selected papers have been indexed separately for inclusion in 
the Energy Science and Technology Database. 


34729 (OAEP-89) Registration of fission fragments in 
glass mica and plastics. Souttipongse, T.; Yamchote, S. Chula- 
longkorn Univ., Bangkok (Thailand). Faculty of Science. 1979. 7p. 
(In Thai). Order Number DE95602757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The registration of fission fragments in various materials com- 
monly available in Thailand, such as glass, mica and plastics were 
studied. A foil of depleted uranium of 99,9% chemical purity was 
used with an americium/beryllium source (neutron flux in the order 
of 10* neutrons/em-* sec—'). The etching times by the chemical 
reagents to produce tracks visible in an optical microscope were 
listed. The registration efficiencies of the materials obtained from 
high to low were mylar, makrofol, mica and glass respectively. The 
paper may be used as a guide for the study of neutron dose and 
flux in the future. 
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Refer also to citation(s) 34118, 34576, 34601, 34689, 34696, 
34698, 34701, 34702, 34703, 34706, 34707, 34713, 34714, 34715, 
34718, 34720, 34721, 34722, 34726, 34727, 35089 


34730 (ECN-}-93-039) Niobium cross-sections and their 
incertainties. Nolthenius, H. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Nov 1993. 30p. Order Number 
DE95703333. Source: OSTI; NTIS; INIS. 

The niobium (n, n’) reaction is important for neutron metrology 
due to its outstanding response region. Three evaluations for the 
83Nb(n, n’)°3Nb™ and °SNb(n, 2n)®*Nb™ cross-sections with uncer- 
tainty information have been compared in order to determine the 
most suitable reaction for the neutron metrology. The comparison 
is done with help of average cross-sections for reference spectra 
and uncertainties in different group structures. As a reference also 
the older IRDF-85 information is incorporated in the calculations. 
The evaluations considered are from the libraries IRDF-90 and 
JENDL. Also a new evaluation of the Nuclear Physics Department 
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of the Institute of Physics and Power Engineering in Obninsk (Rus- 
sia) is included. (orig) 


6636 Radiation Physics 


Refer also to citation(s) 32859, 32860, 33732, 33912, 34023, 
34164, 34165, 34706, 34723, 34986, 35042 


34731 (ANL/IFR/CP-83585) An analytical solution to the 
galactic cosmic ray cascade with applications to spacecraft 
shielding. Singleterry, R.C. Jr. (Argonne National Lab., Idaho 
Falls, ID (United States)); Ganapol, B.D.; Wilson, J.W. Argonne 
National Lab., Idaho Falls, ID (United States). Jul 1994. 5p. Spon- 
sored by National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9409188-1: 6. Russian scientific conference on radiation 
shielding of nuclear installations, Obninsk (Russian Federation), 
20-23 Sep 1994). Order Number DE94016883. Source: OSTI; 
NTIS; INIS; GPO Dep. 

As spacecraft and people venture into space, they must be pro- 
tected from damaging radiation in the form of heavy, fast ions 
called galactic cosmic rays, coming from deep space and our own 
sun. Unfortunately, the material used to shield the spacecraft’s in- 
terior creates a secondary radiation field that is potentially more 
damaging than the original radiation. The secondary radiation is 
caused by the collision and fragmentation of ions and shield nuclei 
which create lighter ions. These collisions and subsequent frag- 
mentation continue until protons and neutrons are created. The 
total process is called the galactic cosmic ray cascade, and the 
prediction of the radiation dose from this cascade is important for 
the design of space vehicles. The personnel in the Environmental 
Interactions Branch at NASA Langley Research Center have cre- 
ated the HZETRN computer program to predict the dose from the 
galactic cosmic ray cascade. It is based on analytical and empirical 
high energy interaction simulations and a numerical solution to the 
continuous slowing down formulation of the integral Boltzmann 
transport equation for each ion in the and straight ahead approxi- 
mation. An analytical solution to the galactic cosmic ray cascade, 
GIT, was created and used as a benchmark for the predecessor to 
HZETRN. However, all these codes assume that neutrons do not 
scatter. An extension to the original benchmark was created to 
treat neutrons realistically by coupling the GIT program to an ana- 
lytical neutron transport solver based on the Fy, method called 
MGSLAB. This work will use MGSLAB and GIT to benchmark 
HZETRN using three sets of shield materials: lead, aluminum, and 
water. The resultant particle fluxes will be plotted as the compari- 
son values since the algorithms to calculate the dose levels from 
the particle fluxes are not being benchmarked. This paper will de- 
scribe the models and solutions used to generate the MGSLAB 
and GIT programs and their coupling. 


34732 (CONF-941102-21) Arbitrarily high order nodal and 
characteristic methods. Azmy, Y.Y. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Winter 
meeting of the American Nuclear Society; Washington, DC (United 
States); 13-18 Nov 1994. Order Number DE94018130. Source: 
OSTI; NTIS; GPO Dep. 

The quest for higher computational efficiency initially led re- 
searchers in the neutron transport area to develop and implement 
high-order approximations for solving the linear Boltzmann equa- 
tional. This drive aimed at achieving higher accuracy on coarse 
meshes, thereby resulting in a net savings of computational 
resources represented by execution time and memory. Many en- 
deavors succeeded in reaching this goal, producing a variety of 
elegent, albeit complicated, formalisms, that proved extremely ac- 
curate and efficient in solving test, as well as practical applications, 
problems. The two main classes of high order transport methods 
that recieved the most attention are the Nodal and Characteristic 
methods. A de facto linear order standard for the spatial approxima- 
tion (even though Quadratic Nodal Methods were also considered) 
was dictated by the algebraic complexity of the derivation of the 
discrete variable equations, the programming complexity of 
implementing and verifying them in codes, and limitations on com- 
putational resources available to run such codes. The significant 
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advances in computational resources in terms of hardware capacity 
and speed, as well as architectural innovations such as vector and 
parallel processing, all but eliminated the third (above) obstacle to- 
wards the development and implementation of even higher order 
methods. The algebraic and programming complexities, on the 
other hand, were alleviated to some extent by the development of 
Arbitrarily High Order Transport methods of the Nodal and the 
Characteristic types, which are discussed in this report. 


34733 (ECN--93-044) MANIA (276-3/4/5). Nuclear analysis. 
Sciolla, C.M. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Nov 1993. 16p. Project Number ECN 1660. 
Order Number DE95703332. Source: OSTI; NTIS; INIS. 

This report contains the results of the nuclear calculations per- 
formed for the MANIA-276 experiment, sample holders 3, 4 and 5. 
The codes MICROFLUX-2, GAM, HFR-TEDDI and ORIGEN-S 
have been used for this analysis. Nuclear constants, dpa, reactivity 
effect and activity of the samples and of the structural materials 
have been calculated. The results are given in the tables and ap- 
pendices of the present report. (orig.) 


34734 (ECN-I-93-058) Exotic-7. Nuclear analysis. Sciolla, 
C.M. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Dec 1993. 21p. Order Number DE95703331. 
Source: OSTI; NTIS; INIS. 

This report contains the results of the WIMS-E 5A calculations 
performed for the EXOTIC-7 212-25/28 experiment, namely: - The 
nuclear constants for the experiment; - the reactivity effect of the 
experiment; - the activation of the materials during an irradiation 
time of 11 cycles in the reactor position H6 and the decay of the 


active nuclides during a ‘cooling period’ of one year after the end 
of the irradiation. (orig.) 


34735 (ECN-R-S3-016) Benchmark calculations on reso- 
nance absorption by “*U in a PWR pin-cell geometry. Kruif, 
W.J.M. de; Janssen, A.J. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Dec 1993. 42p. Order Number 
DE95703323. Source: OSTI; NTIS; INIS. 

Very accurate Monte Carlo calculations with MCNP have been 
performed to serve as a reference for benchmark calculations on 
resonance absorption by 72°U in a typical PWR pin-cell geometry. 
Calculations with the energy-pointwise slowing down code 
ROLAIDS-CPM show that this code calculates the resonance 
absorption accurately. Calculations with the multigroup discrete or- 
dinates code XSDRN show that accurate results can only be 
achieved with a very fine energy mesh. (orig.) 


34736 (ECN-RX-93-109) Detailed resonance absorption 
calculations with the Monte Carlo code MCNP and a collision 
probability version of the slowing down code ROLAIDS. Kruiff, 
W.J.M. de; Janssen, A.J. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Nov 1998. 11p. (CONF-940109-: 
International conference on reactor physics and reactor compua- 
tions, Tel Aviv (Israel), 23-26 Jan 1994). Order Number 
DE95703324. Source: OSTI; NTIS; INIS. 

Very accurate Monte Carlo calculations with MCNP have been 
performed to serve as a reference for benchmark calculations on 
resonance absorption by 735U in a typical PWR pin-cell geometry. 
Calculations with the energy-pointwise slowing down code 
ROLAIDS-CPM show that this code calculates the resonance 
absorption accurately. Calculations with the multigroup discrete or- 
dinates code XSDRN show that accurate results can only be 
achieved with a very fine energy mesh. (orig.) 


34737 (ECN-RX-94-001) Importance iteration in MORSE 
Monte Carlo calculations. Kloosterman, J.L. (Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands)); Hoogenboom, 
J.E. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Feb 1994. 25p. Order Number DE95703325. 
Source: OSTI; NTIS; INIS. 

An expression to calculate point values (the expected detector 
response of a particle emerging from a collision or the source) is 
derived and implemented in the MORSE-SGC/S Monte Carlo code. 
It is outlined how these point values can be smoothed as a func- 
tion of energy and as a function of the optical thickness between 





the detector and the source. The smoothed point values are sub- 
sequently used to calculate the biasing parameters of the Monte 
Carlo runs to follow. The method is illustrated by an example, 
which shows that the obtained biasing parameters lead to a more 
efficient Monte Carlo calculation. (orig.) 


34738 (IKE-4-138) Solution of the neutron diffusion equa- 
tion by the finite element method - foundations and practical 
experience. Schmidt, F. Stuttgart Univ. (Germany). Inst. fuer 
Kernenergetik und Energiesysteme. Mar 1994. 196p. (in German). 
Order Number DE95702742. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work deals with the numerical solution of the neutron diffu- 
sion equation under conditions, which follow from engineering 
applications. The Finite Element Method (FEM) was chosen as the 
solution method. It is the aim of this work to demonstrate the po- 
tential of the FEM for solving problems resulting from nuclear 
engineering applications. From this a concept is derived which al- 
lowed the development of a program system. Calculational results 
achieved with this system confirm the theoretical considerations. 
(orig.) 


34739 (INIS-BR-3415) The inclusion of shadowing effect in 
the reaction-rates calculation. Monteiro, M.A.M. Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia. Mar 1990. 119p. (In Por- 
tuguese). Order Number DE95602762. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for the Resonance Integral calculation in the fuel and 
moderator regions is presented including the Shadowing effect. 
This effect appears due to the presence of several fuel rods in a 
infinite moderator region. The method is based on the approxima- 
tions to the J (¢, GB) function and theirs partial derivatives in relation 
to 8. The dependence of the Resonance Integral in the J (¢, 8) 
comes from the rational approximation to the neutron escape prob- 


ability. The final results are obtained in a very simple and fast way, 
and show the good accuracy of the method. (author). 


34740 (INIS-BR-3421) Multiple x-ray diffraction simulation 
and applications. Costa, C.A.B.S. da. Universidade Estadual de 
Campinas, SP (Brazil). Inst. de Fisica. Sep 1989. 72p. (in Por- 
tuguese). Order Number DE95602764. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A computer program (MULTX) was implemented for simulation 
X-ray multiple diffraction diagrams in Renninger geometries. The 
program uses the X-ray multiple diffraction theory for imperfect 
crystals. The iterative calculation of the intensities is based on the 
Taylor series general term, and the primary beam power expansion 
is given as function of the beam x penetration in the crystal sur- 
face. This development allows to consider the simultaneous 
interaction of the beams involved in the multiple diffraction phenom- 
enon. The simulated diagrams are calculated point-to-point and the 
tests for the Si and GaAs presented good reproduction of the ex- 
perimental diagrams for different primary reflections. (L.C.J.A.). 


34741 (INIS-BR-3422) Multiple x-ray diffraction applied to 
the study of crystal impurities. Cardoso, L.P. Universidade Es- 
tadual de Campinas, SP (Brazil). Inst. de Fisica. Jun 1983. 112p. 
(In Portuguese). Order Number DE95602765. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The x-ray multiple diffraction technique is used in the study of 
impurities concentration and localization in the crystal lattice, imple- 
mented with the fundamental observation that the impurities cannot 
be distributed with the same spatial group symmetry of the crystal. 
This fact could introduce scattered intensity in the crystal reciprocal 
lattice forbidden nodes. This effect was effectively observed in mul- 
tiple diffraction diagrams, where a reinforcement of the scattered 
intensity in the pure crystal is produced, when choosing conve- 
niently the involved reflections. The reflectivity theory was 
developed in the kinematic case, which take into account the scat- 
tering by the impurities atoms, and the analysis showed that, in the 
first approximation, the impurities can influence both in the allowed 
and forbidden positions for the pure crystal. (L.C.J.A.). 


34742 (INIS-mf-14296) On gamma ray shielding and neu- 
tron streaming through ducts. Kloosterman, J.L. Technische 
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Hogeschool Delft (Netherlands). Inter-Faculty Reactor Inst. 23 Jun 
1992. 168p. Order Number DE95703209. Source: OSTI; NTIS; 
INIS. 

To modernize shielding software, the gamma ray print-kernel 
shielding code MARMER has been developed. The wide is vali- 
dated with an experimental benchmark on a TN12 shipping cask. 
Gamma ray building factor calculation were performed for iron. 
Neutron streaming through bent ducts in calculated applying the 
IRIDUCT program. Calculations with two-dimensional discrete 
ordinates and three-dimensional Monte Carlo calculations are de- 
scribed. Experiments with concrete blocks are performed and 
comparised with the calculation. (DG) 


34743 (WAPD-T-3014) An extension of the formula of ONO 
and TSURO for the flux from a cylindrical source. Wallace, O.J. 
Westinghouse Electric Corp., West Mifflin, PA (United States). Bet- 
tis Atomic Power Lab. [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-941102-20: Winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 13-18 Nov 1994). Order 
Number DE94017143. Source: OSTI; NTIS; INIS; GPO Dep. 

A semi-analytic approximate formula for the flux at a point out- 
side the radial and axial extensions of a cylindrical source with an 
intervening slab shield perpendicular to the source axis has been 
derived, based on the work of Ono and Tsuro. The required func- 
tion tables are available, and a detailed analysis of the error as a 
function of problem geometry has been calculated, so that this 
formula has a wide area of application. No other approximate cal- 
culation method for this case is available in the literature. 
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34744 (ANL/CHM/PP-76079) Massively parallel full configu- 
ration interaction. Benchmark electronic structure calculations 
on the Intel Touchstone Delta. Harrison, R.J. (Argonne National 
Lab., IL (United States)); Stahlberg, E.A. Argonne National Lab., IL 
(United States); Pacific Northwest Lab., Richland, WA (United 
States). [1994]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 ACO6- 
76RLO01830. Order Number DE95001064. Source: OSTI; NTIS; 
GPO Dep. 

We describe an implementation of the benchmark ab initio elec- 
tronic structure full configuration interaction model on the Intel 
Touchstone Delta. Its performance is demonstrated with several 
calculations, the largest of which (95 million configurations, 418 
million determinants) is the largest full-Cl calculation yet completed. 
The feasibility of calculations with over one billion configurations is 
discussed. A sustained computation rate in excess of 4 GFLOP/s 
on 512 processors is achieved, with an average aggregate com- 
munication rate of 155 Mbytes/s. Data-compression techniques and 
a modified diagonalization method were required to minimize V/O. 
The object-oriented design has increased portability and provides 
the distinction between local and non-local data essential for use of 
a distributed-data model. 


34745 (CONF-9410165-6) Spin correlations in percolating 
networks with fractal geometry. Ikeda, H. (Keio Univ., Hiyoshi 
(Japan)); lwasa, K.; Fernandez-Baca, J.A.; Nicklow, R.M. Oak 
Ridge National Lab., TN (United States). 28 Jul 1994. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Neutron scattering; Sendai (Japan); 11- 
14 Oct 1994. Order Number DE95001074. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Using neutron scattering techniques, the authors investigated the 
magnetic correlations in diluted antiferromagnets close to the per- 
colation threshold in which the magnetic connectivity takes a fractal 
form. Recent experimental results concerning the self-similarity of 
the magnetic order, and magnetic excitations in two-dimensional 
Ising and three-dimensional Heisenberg antiferromagnets are pre- 
sented. 
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34746 (LA-UR-94-3206) Two-band model description of 
electroabsorption and third-harmonic generation in 1-D MX lin- 
ear chains. Shuai, Z. (Universite de Mons-Hainaut (Belgium)); 
Bredas, J.L.; Saxena, A.; Gammel, J.T.; Bishop, A.R. Los Alamos 
National Lab., NM (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9407117-3: International conference on science 
and technology of synthetic metals, Seoul (Korea, Republic of), 24- 
29 Jul 1994). Order Number DE95000932. Source: OSTI; NTIS; 
GPO Dep. 

Within a two-band model, the authors investigate the electroab- 
sorption (EA) and third-harmonic generation (THG) processes in 
halogen-bridged mixed-valence Pt complexes: PtCl, PtBr and Ptl. 
For PtCl, the theoretical THG spectrum shows three peaks, corre- 
sponding to (i) a three-photon resonance at 0.83 eV originating in 
a M(etal)-M(etal) transition; (ii) a two-photon resonance at 1.5 eV 
from an M-M band-edge transition; and (iii) a three-photon reso- 
nance at 1.6 eV from an M-X transition. The latter two peaks 
account well for the twin-peak structure seen experimentally. They 
show that the twin-peak intensity strongly decreases from PtCi to 
PtBr and disappears for Ptl. They also discuss the theoretical EA 
spectra due to localized defects (polarons, bipolarons, kinks, and 
excitons). 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 32473, 32542, 34089, 34752 


34747 (ANL/PHY/CP-—82860) Spectral distribution of the 
two-photon decay of He-like krypton. Ali, R. (Argonne National 
Lab., IL (United States)); Ahmad, |.; Berry, H.G. Argonne National 
Lab., IL (United States); Toledo Univ., OH (United States). Dept. of 
Physics and Astronomy; Notre Dame Univ., IN (United States). 
Dept. of Physics. [1994]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38 ; FGO05- 
88ER13958 ; FG02-92ER14283. (CONF-940922-2: 7. international 
conference on physics of highly charged ions, Vienna (Austria), 19- 
23 Sep 1994). Order Number DE95001442. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We report Progress on a measurement of the spectral distribu- 
tion of photons from the two-photon decay of the 2'So level in 
heliumlike krypton. A measurement of the exact shape of the con- 
tinuum singles spectrum of the two-photon decay in heliumlike ions 
provides a sensitive probe of the calculation of the transition proba- 
bility. In our experiment a beam of Kr ions is excited using a 
thin carbon foil and the subsequent decays are observed in an ar- 
ray of four x-ray detectors. 


34748 (ANL/PHY/CP-84072) Recent photoabsorption mea- 
surements in the rare gases and alkalis in the 3 to 15 keV 
photon energy region. Berry, H.G. (Argonne National Lab., IL 
(United States). Physics Div.). Argonne National Lab., IL (United 
States). Physics Div. [1994]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9404198-3: Workshop on atomic physics at high brilliance 
light sources, Argonne, IL (United States), 23-24 Apr 1994). Order 
Number DE94019278. Source: OSTI; NTIS; INIS; GPO Dep. 

The attenuation cross-section of photons in helium in the range 
3 to 14 keV has been measured. The results indicate the impor- 
tance of Compton scattering in this range and show reasonable 
agreement with theory. The authors have also used a heat-pipe to 
measure absorption spectra in argon, potassium and rubidium near 
their respective K-edges and have made identifications using rela- 
tivistic Hartree-Fock calculations. Some ion spectra near and below 
the K-edges of argon and potassium are also presented. 


34749 (INIS-BR-3417) Excited state fluorescence quench- 
ing of the U 02** ion by monovalent anions. Santarine, G.A. 
Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quim- 
ica. 1987. 141p. (in Portuguese). Order Number DE95602790. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The reactions of the Uranyl ion U O2** in the excited state with 
the monovalent inorganic ions N O3~ and | O3~ in aqueous solu- 
tions at normal temperature were studied, using three techniques: 
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Fluorescence in the steady state - Flash photolysis - Fluorescence 
decay after excitation. With increasing concentration of these ions 
it was observed a decrease in the normalized intensity and a de- 
crease in the decay time of the fluorescence of the Uranyl ion in 
the solution and a corresponding appearance of the radicals N O3° 
or | O3:. In each case the radical was identified dy its optical ab- 
sorption spectrum. These results suggest that the quenching of 
fluorescence of the Uranyl ion in each case is owing to an electron 
transfer reaction. In the case of the Nitrate ion the transfer may oc- 
cur after the formation of an ionic par (U O2*...N O3) in the ground 
state. Evidence for static quenching in the system Uranyl iodate 
was not forthcoming. A mechanism for the determination of the ve- 
locity constant (probability per ion pair per unit time) is proposed 
for each of the systems. (author). 


34750 (SAND-—94-1674C) lon emission intensity ratios as a 
function of electrode gap, melting current, and pressure dur- 
ing low current vacuum arc remelting. Williamson, R.L. (Sandia 
National Labs., Albuquerque, NM (United States)); Grose, S.M. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940978-3: Symposium on liq- 
uid metal processing and casting, Santa Fe, NM (United States), 
11-14 Sep 1994). Order Number DE94017407. Source: OSTI; 
NTIS; GPO Dep. 

The arc energy distribution in the electrode gap plays a central 
role in the vacuum arc remelting (VAR) process. However, very lit- 
tle has been done to investigate the response of this important 
process variable to changes in process parameters. Emission 
spectroscopy was used to investigate variations in arc energy in 
the annulus of a VAR furnace during melting of 0.43 m diameter 
Alloy 718 electrode into 0.51 in diameter ingot. Time averaged (1 
second) intensity data from various chromium atom and ion (Cr*) 
emission lines were simultaneously collected and selected intensity 
ratios were subsequently used as air energy indicators. These 
studies were carried out as a function of melting current, electrode 
gap, and CO partial pressure. The data were modeled and the ion 
electronic energy was found to be a function of electrode gap, the 
energy content of the ionic vapor decreasing with increasing gap 
length; the ion ratios were not found to be sensitive to pressure. On 
the other hand, the chromium atom electronic energy was difficult 
to model in the factor space investigated, but was determined to be 
sensitive, to pressure. The difference in character of the chromium 
ion and atom energy fluctuations in the furnace annulus are at- 
tributed to the difference in the origins of these arc species and the 
non-equilibrium nature of the metal vapor arc. Most of the ion pop- 
ulation is emitted directly from cathode spots, whereas much of the 
atomic vapor arises due to vaporization from the electrode and pool 
surfaces. Also, the positively charged ionic species interact more 
strongly with the electron gas than the neutral atomic species, the 
two distributions never equilibrating due to the low pressure. 
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34751 (ANL/PHY/CP-82861) The interactions of high- 
energy, highly charged Xe ions with fullerenes. Le Brun, T. 
(Argonne National Lab., IL (United States)); Berry, H.G.; Cheng, 
S.; Dunford, R.W.; Esbensen, H.; Gemmell, D.S.; Kanter, E.P.; 
Bauer, W. Argonne National Lab., IL (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940922-1: 7. international con- 
ference on physics of highly charged ions, Vienna (Austria), 19-23 
Sep 1994). Order Number DE95001440. Source: OSTI; NTIS; 
INIS; GPO Dep. 

lonization and fragmentation have been measured for Ce 
molecules bombarded in the vapor phase by Xe°5* and Xe'®+ ions 
with energies in the range 420-625 MeV. The CM energies 
exceeded those used in previous studies by several orders of mag- 
nitude. We present the observed mass distribution of 
positively-charged fragments together with a theoretical model indi- 
cating that the total interaction cross section contains roughly equal 
contributions from (a) excitation of the giant plasmon resonance, 


and (b) large-energy-transfer processes that lead to multiple frag- 
mentation of the molecule. 





34752 (CONF-930993-3) Electron attachment to excited 
molecules. Christophorou, L.G. (Oak Ridge National Lab., TN 
(United States). Atomic, Molecular, and High Voltage Physics 
Group); Pinnaduwage, L.A.; Datskos, P.G. Oak Ridge National 
Lab., TN (United States). [1993]. 28p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
Contract AF33615-92-C-2221. From NATO Advanced Study Insti- 
tute: linking the gaseous and condensed phases of matter - the 
behavior of slow electrons; Patras (Greece); 5-18 Sep 1993. Order 
Number DE94019124. Source: OSTI; NTIS; INIS; GPO Dep. 
Studies on electron attachment to molecules rotationally/ 
vibrationally excited thermally or via infrared-laser excitation 
showed that the effect of internal energy of a molecule on its elec- 
tron attachment properties depends on the mode—dissociative or 
nondissociative—of electron attachment. They quantified the effect 
of the internal energy of the molecule on the rate of destruction (by 
autodissociation or by autodetachment) of its parent transient anion. 
Generally, increases in ro-vibrational molecular energy increase the 
cross section for dissociative electron attachment and decrease the 
effective cross section for parent anion formation due mainly to in- 
creased autodetachment. These findings and their understanding 
are discussed. A discussion is given, also, of recent investigations 
of electron attachment to electronically excited molecules, espe- 
cially photoenhanced dissociative electron attachment to long- and 
short-lived excited electronic states of molecules produced directly 
or indirectly by laser irradiation. These studies showed that the 
cross sections for dissociative electron attachment to electronically 
excited molecules usually are many orders of magnitude larger 
than those for the ground-state molecules. The new techniques that 
have been developed for such studies are briefly described also. 


34753 (CONF-9403151—1) The two-electron problem and 


prospects for atomic collision theory on a numerical lattice. 
Schulz, D.R. (Oak Ridge National Lab., TN (United States). 
Physics Div.). Oak Ridge National Lab., TN (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Atomic collisions; Oak Ridge, 


TN (United States); 3-5 Mar 1994. Order Number DE94017856. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An exact numerical treatment of fully correlated two-electron sys- 
tems is described and placed in context with themes characterizing 
Chris Bottcher's research regarding time-dependent, lattice ap- 
proaches to the quantum mechanical solution of atomic collision 
problems. Tests of the method are summarized in which low-lying 
bound state are computed and the time-dependence of autoioniza- 
tion is described. Finally, prospects for treating the near-threshold 
electron-impact ionization of hydrogen and photoionization are dis- 
cussed, as well as the general prospects for further development 
of this type of lattice treatment. 


34754 (CONF-9403151—2) Electron-positron pair produc 
tion in ultrarelativistic atomic collisions: 6.4 TeV S'** with Au, 
Pd and Al. Datz, S. (Oak Ridge National Lab., TN (United 
States)); Vane, C.R.; Dittmer, P.F.; Krause, H.F.; Schuch, R.; Gao, 
H.; Hutton, R. Oak Ridge National Lab., TN (United States). [1994]. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Atomic collisions; Oak Ridge, 
TN (United States); 3-5 Mar 1994. Order Number DE95000690. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Angular and momentum distributions have been measured for 
electron-positron pairs created in peripheral collisions of 6.4 TeV 
bare sulfur ions with thin targets of Al, Pd, and Au. Singly- and 
doubly-differential cross sections are presented for 1-17 MeV/c 
electrons and positrons detected independently and in coincidence 
as pairs. Various physical parameters are deduced from the coinci- 
dent electron and positron data, including probability distributions 
for the pair transverse momentum, the pair total energy, and the 
positron fraction of the pair energy. 


34755 (CONF-9405241-1) Classical-quantum correspon- 
dence for ionization in fast ion-atom collisions. Burgdoerfer, J. 
(Tennessee Univ., Knoxville, TN (United States)); Reinhold, C.O. 
Oak Ridge National Lab., TN (United States). [1994]. 20p. Spon- 
sored by USDOE, Washington, DC (United States);National 
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Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO5-840R21400. From Symposium on two-center effects in 
ion-atom collisions; Boulder, CO (United States); 12-15 May 1994. 
Order Number DE95000953. Source: OSTI; NTIS; INIS; GPO Dep. 

We analyze the interplay between classical and quantum 
dynamics in ionization of atoms by fast charged particles The con- 
vergence to the classical limit is studied as a function of the 
momentum transferred to the electron during the collision, the im- 
pact parameter. the energy and angle of the emitted electron, and 
the initial state of the target. One goal is to assess the validity of 
exact classical (CTMC) methods and approximate classical models 
such as the Thomson model. Applications to data for electron ejec- 
tion at large angles are presented. The connection between 
collisional ionization by charged particles and ionization by half- 
cycle pulses is discussed. 


34756 (DOE/ER/13519-9) Experimental study of interac- 
tions of highly charged ions with atoms at keV energies: 
Progress report, April 16, 1994—-August 1, 1994. Kostroun, V.O. 
Cornell Univ., Ithaca, NY (United States). 3 Aug 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-86ER13519. Order Number DE94018648. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of this program is the experimental study of inter- 
actions of low energy, highly charged ions with other atomic 
species. The Cornell superconducting solenoid, cryogenic electron 
beam ion source CEBIS designed and built in our laboratory is the 
major piece of apparatus used in these investigations. This 
progress report describes the work accomplished during the period 
April 16, 1994 and August 1, 1994. This includes both finished ex- 
periments and preparatory work for planned future experiments 
using the source. During this time, we have completed measure- 
ments of the angular distributions and energy gains in Ar* 
(11<q<14) on Ar collisions at 72 geV laboratory energy. In particu- 
lar, energy gain spectra at different laboratory scattering angles 
were obtained for Ar(7—')* projectiles, i.e. projectiles whose final 
charge state had decreased by one unit. The experimental tech- 
nique used, and the method of analysis are described elsewhere. 
The raw spectra are similar to those observed for Aré+ and Ar°+ 
on Ar at comparable energies, as well as those described in the 
last progress report for Ar'@* on Ar. 


34757 (DOE/ER/13971-23) Measurements of scattering 
processes in negative ion: Atom collisions: Technical 
progress report, 1 September 1991-31 December 1994. Kvale, 
T.J. Toledo Univ., OH (United States). Dept. of Physics and Astron- 
omy. 27 Sep 1994. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13971. Order Number 
DE95000664. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the progress made on the research objec- 
tives during the past three years of the grant. This research project 
is designed to study various scattering processes which occur in 
H- collisions with atomic (specifically, noble gas and atomic hydro- 
gen) targets in the intermediate energy region. These processes 
include: elastic scattering, single- and double-electron detachment, 
and target excitation/ionization. For the elastic and target inelastic 
processes where H~ is scattered intact, the experimental tech- 
nique of lon Energy-Loss Spectroscopy (IELS) will be employed to 
identify the final target state(s). In most of the above processes, 
cross sections are unknown both experimentally and theoretically. 
The measurements will provide total cross sections (TCS) initially, 
and once the angular positioning apparatus is installed, will provide 
angular differential cross sections (ADCS). 


34758 (GSI-94-49(prepr.)) L-subshell resolved photon an- 
gular distribution of radiative electron capture into He-like 
uranium. Stoehiker, T. (Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany)); Geissel, H.; Irnich, H.; Kandler, T.; 
Kozhuharov, C.; Mokler, P.H. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Aug 1994. 13p. Order 
Number DE95707561. Source: OSTI; NTIS (US Sales Only); INIS. 

The photon angular distributions for radiative electron capture 
(REC) into the j=1/2 and j=3/2 L-subshell levels were measured 
and calculated for U®°+—.C collisions at 89 MeV/u. The experiment 
provides the first study of the photon angular distribution of REC 
into a projectile p-state (j=3/2) which was found to exhibit a slight 
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backward peaking in the laboratory frame. For radiative capture to 
the j=1/2 states the measured angular distribution deviates consid- 
erably from symmetry around 90 . The results demonstrate that the 
usual sin*6),, distribution is not valid in the high-Z regime. (orig.) 


34759 (GS}-94-50(prepr.)) Radiative electron capture stud- 
led in relativistic heavy-ion atom collisions. Stoehiker, T. 
(Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Kozhuharov, C.; Mokler, P.H.; Warczak, A.; Bosch, F.; 
Geissel, H. Geselischaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). Aug 1994. 51p. Order Number DE95707560. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The process of Radiative Electron Capture (REC) in relativistic 
collisions of high-Z ions with low-Z gaseous and solid targets is 
studied experimentally and theoretically. The observed X-ray spec- 
tra are analysed with respect to photon angular distributions as 
well as to total K-REC cross sections. The experimental results for 
angle-differential cross sections are well-reproduced by exact rela- 
tivistic calculations which yield significant deviations from standard 
sin*@ distributions. Total cross sections for K-REC are shown to 
follow a simple scaling rule obtained from exact relativistic calcula- 
tions as well as from a non-relativistic dipole approximation. The 
agreement between these different theoretical approaches must be 
regarded as fortuitous, but it lends support to the use of the non- 
relativistic approach for practical purposes. (orig.) 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 


Refer also to citation(s) 33934, 34751, 34755, 34906 


34760 (ANL/PHY/CP-84007) Ionization of atoms by high 
energy photons. Amusia, M.Y. (Argonne National Lab., IL (United 
States)); loffe, A.F. Argonne National Lab., IL (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9404198-2: 
Workshop on atomic physics at high brilliance light sources, Ar- 
gonne, IL (United States), 23-24 Apr 1994). Order Number 
DE94018356. Source: OSTI; NTIS; INIS; GPO Dep. 

Photoionization of atoms by high energy photons is considered. 
It is emphasized that in this frequency region the cross section and 
other characteristics of the process are strongly effected by elec- 
tron shell polarization and rearrangement effects, including that due 
to inner vacancy Auger decay. In the effects of nuclear structure 
could be important and noticeable, i.e. of virtual or real excitation 
of the nucleus degrees of freedom and of the Quantum Electrody- 
namics vacuum. lonization accompanied by secondary photon 
emission (Compton ionization) is analyzed in the considered do- 
main of energies. 


34761 (LUTFD2-TFAF—1024-1-57) Laser spectroscopy on 
atoms and ions using short-wavelength radiation. Larsson, Jo- 
ergen. Lund Univ. (Sweden). Dept. of Physics. May 1994. 57p. 
(LRAP—156.). Order Number DE95602868. Source: OSTI; NTIS; 
INIS. 

Radiative properties and energy structures in atoms and ions 
have been investigated using UV/VUV radiation. In order to obtain 
radiation at short wavelengths, frequency mixing of pulsed laser ra- 
diation in crystals and gases has been performed using recently 
developed frequency-mixing schemes. To allow the study of radia- 
tive lifetimes shorter than the pulses from standard Q-switched 
lasers, different techniques have been used to obtain sufficiently 
short pulses. The Hanle effect has been employed following pulsed 
laser excitation for the same purpose. High-resolution spectro- 
scopic techniques have been adapted for use with the broad-band, 
pulsed laser sources which are readily available in the UV/VUV 
spectral region. In order to investigate sources of radiation in the 
XUV and soft X-ray spectral regions, harmonic generation in rare 
gases has been studied. The generation of coherent radiation by 
the interaction between laser radiation and relativistic electrons in a 
synchrotron storage ring has also been investigated. 60 refs. 


442 ERA Vol. 19, No. 12 


6645 Special Atoms and Molecules 


34762 (CONF-9306365—1) Exotic atoms: Muonic atoms 
into vacuum from solid hydrogen: Technical progress report, 
February 1, 1994—January 31, 1995. Kunselman, R. Wyoming 
Univ., Laramie, WY (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER40333. (COO-2197-140). From High energy physics and 
nuclear structure conference; Perugia (Italy); 28 Jun - 2 jul 1993. 
Order Number DE94018255. Source: OSTI; NTIS; INIS; GPO Dep. 

The experiments use various solid hydrogen layers to form vari- 
ous muonic hydrogen isotopes that escape into vacuum. The 
method relies on transfer of the muon from protium to either a 
deuteron or a triton. The resulting muonic deuterium or muonic tri- 
tium will not immediately thermalize because of the very low elastic 
cross sections, and may be emitted from the surface of the layer. 
Measurements which detect decay electrons, muonic x-rays, and 
fusion products have been used to study the processes. A target 
has been constructed which exploits muonic atom emission in or- 
der to learn more about the energy dependence of transfer and 
muon molecular formation. 


6650 Physics of Condensed Matter 
Refer also to citation(s) 33696, 34653, 34761, 35043 


34763 (ANL/MSD/PP-72490) Many electron variational 
ground state of the two dimensional Anderson lattice. Zhou, Y. 
(Argonne National Lab., IL (United States). Materials Science Div.); 
Bowen, S.P.; Mancini, J.D. Argonne National Lab., IL (United 
States). Materials Science Div. Feb 1991. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95001062. Source: OSTI; NTIS; GPO 
Dep. 

A variational upper bound of the ground state energy of two di- 
mensional finite Anderson lattices is determined as a function of 
lattice size (up to 16 x 16). Two different sets of many-electron ba- 
sis vectors are used to determine the ground state for all values of 
the coulomb integral U. This variational scheme has been success- 
fully tested for one dimensional models and should give good 
estimates in two dimensions. 


34764 (CONF-940830—1) Superlattices in thermoelectric 
applications. Sofo, J.O. (Oak Ridge National Lab., TN (United 
States)); Mahan, G.D. Oak Ridge National Lab., TN (United 
States). Aug 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 13. inter- 
national conference on thermoelectrics; Kansas City, MO (United 
States); 30 Aug - 1 sep 1994. Order Number DE95001356. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The electrical conductivity, thermopower and the electronic con- 
tribution to the thermal conductivity of a superlattice, are calculated 
with the electric field and the thermal gradient applied parallel to 
the interfaces. Tunneling between quantum wells is included. The 
broadening of the lowest subband when the period of the superiat- 
tice is decreased produces a reduction of the thermoelectric figure 
of merit. However, we found that a moderate increase of the figure 
of merit may be expected for intermediate values of the period, 
due to the enhancement of the density of states produced by the 
superlattice structure. 


34765 (FRCEA-TH-406) Simulation of nuclear magnetic 
resonance spectra of liquid crystals, polymers liquid crystals 
and conventional polymers. Gerard, H. CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee; Grenoble-1 Univ., 38 (France). 20 Oct 1993. 
171p. (in French). Order Number DE95601131. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The aim of this study is the simulation and the exploitation of 
NMR spectra of nematic liquid crystals and of polymers. The NMR 
forms of lines are analysed owing to two complementary models. 
The first (single conformation model) describes the purely molecu- 
lar contribution (geometry and internal movements in the molecule), 
the second the contribution of collective movements (visco elastic 
modes). Recallings on the NMR method and the orientational order 
notion within the nematic phase, are given in the first part, where 





these two models are also described. In a second part these mod- 
els are applied to data relative to nematic molecules of weak 
molecular mass and to nematic polymers. This application allows 
to obtain informations on the structure and the internal movements 
of the molecule, the orientational order prevailing within the phase 
and the visco-elastic properties of the studied material. At last it is 
demonstrated that extension of these models to NMR data of poly- 
mers which don't present nematic phase in pure phase allows to 
obtain similar informations if we consider that their amorphous 
phase presents locally a nematic order. 136 refs., 46 figs., 4 tabs. 


34766 (INIS-BR-3419) Nuclear magnetic resonance of ran- 
domly diluted magnetic materials. Magon, C.J. Sao Paulo Univ., 
Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1985. 236p. (In 
Portuguese). Order Number DE95603012. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The temperature dependence of the nuclear relaxation rates and 
line shapes of the Fo resonance in the diluted antiferromagnet Fe, 
Zn;_x Fo and Mn, Zn;_, Fe are studied over a large temperature 
range Ty < ~T < 300 K. The high (room) temperature spin-lattice 
relaxation rates (1/T,) of the Fo nuclei, which are not transfer hy- 
perfine coupled to the Fe (or Mn) spins, have been measured and 
calculated as a function of the concentration x. Good agreement 
with experiment is found for the theoretical results, which have 
been obtained in the range 0.1 < x < 0.8. The temperature depen- 
dence of 1/T; for Ty<T< 300 K was qualitatively understood for 
both systems. The 1/T, data near Ty was used to study Random 
Field Effects on the critical behavior of Mns Zn.35 Fo, for fields 
applied parallel and perpendicular to the easy (C) axis. It was 
found that the transition temperature Ty depressed substantially 
with field only for H, C. The experimental results are in gen- 
eral accord with the theory for Random Field Effects in disordered, 
anisotropic antiferromagnets. The critical divergence of the inhomo- 
geneously broadened Fo NMR was studied in Fe, Zn.4 Fo above 
Ty. The experimental results agree with Heller's calculation of the 
NMR line broadening by Random Field Effects. With H, C the 
line shape changes from Gaussian towards Lozentzian for t < = 
10-2 and below Ty, its line width increase qualitatively following 
the increase in the sublattice magnetization. (author). 


34767 (IS-T-1691) The low temperature properties of 
(Dy; _,Erx)Niz alloys. Gailloux, M. Ames Lab., IA (United States). 
27 Jul 1994. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE95001657. Source: OSTI; NTIS; INIS; GPO Dep. 

The study of rare earth magnetic properties is undertaken to fur- 
ther the understanding of critical phenomena and the mechanism 
of magnetic ordering in solids. There is a great variety of magnetic 
ordering observed in the rare earth compounds, thus providing an 
insight to phenomena such as heat capacity, magnetostriction and 
crystal fields. Studies began on the magnetic properties of the rare 
earths and their compounds in the 1950's. 


34768 (IS-T-1711) Quantum dynamical phenomena of in- 
dependent electrons in semiconductor superlattices subject to 
a uniform electric field. Bouchard, A.M. Ames Lab., IA (United 
States). 27 Jul 1994. 212p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE95001655. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Bloch oscillations and 
other dynamical phenomena of electrons in semiconductor 
superlattices; solvable dynamical model of an electron in a one- 
dimensional aperiodic lattice subject to a uniform electric field; and 
quantum dynamical phenomena of electrons in aperiodic semicon- 
ductor superlattices. 


34769 (LA-UR-94-2984) Piezoelectric effects in double bar- 
rier resonant tunneling structures. Cong, L. (Minnesota Univ., 
Minneapolis, MN (United States). Dept. of Electrical Engineering); 
Albrecht, J.D.; Nathan, M.I.; Ruden, P.P.; Smith, D.L. Los Alamos 
National Lab., NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408155-8: 22. international conference on 
physics of semiconductors, Vancouver (Canada), 15-19 Aug 1994). 
Order Number DE95000850. Source: OSTI; NTIS; GPO Dep. 
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It is shown that piezoelectric effects can give rise to internal 
electric fields that modify the conventional current vs. voltage char- 
acteristics of III-V semiconductor double barrier resonant tunneling 
devices, if suitable stresses are applied. We measured current vs. 
voltage characteristics of symmetric, (001)-oriented AlAs/GaAs/ 
AlAs double barrier structures as a function of external stress. Uni- 
axial stress was applied parallel to the (110), the (110), and the 
(001) directions. In order to understand the experimental results we 
calculated the current vs. voltage characteristics of resonant tunnel- 
ing structures under uniaxial stress, including pressure effects on 
the band alignment and the effects associated with the piezoelec- 
tric nature of the constituent materials. Stresses along the (110) or 
(110) directions give rise to polarization charges at the interfaces, 
due to differences in the piezoelectric constants of the materials. 
The resulting internal electric fields are found to modulate the I-V 
characteristics, in good agreement with our experimental data. 


34770 (LA-UR-94-3149) Equilibrium and shot noise in 
mesoscopic systems. Martin, T. Los Alamos National Lab., NM 
(United States). [1994]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940187-2: Rencontred de Moriond meeting on gravitation and 
astrophysics, Villars-Sur-Ollon (France), 22-29 Jan 1994). Order 
Number DE95000855. Source: OSTI; NTIS; INIS; GPO Dep. 
Within the last decade, there has been a resurgence of interest 
in the study of noise in Mesoscopic devices, both experimentally 
and theoretically. Noise in solid state devices can have different ori- 
gins: there is 1/f noise, which is believed to arise from fluctuations 
in the resistance of the sample due to the motion of impurities. On 
top of this contribution is a frequency independent component as- 
sociated with the stochastic nature of electron transport, which will 
be the focus of this paper. If the sample considered is small 
enough that dephasing and inelastic effects can be neglected, equi- 
librium (thermal) and excess noise can be completely described in 
terms of the elastic scattering properties of the sample. As men- 
tioned above, noise arises as a consequence of random processes 
governing the transport of electrons. Here, there are two sources of 
randomness: first, electrons incident on the sample occupy a given 
energy state with a probability given by the Fermi-Dirac distribution 
function. Secondly, electrons can be transmitted across the sample 
or reflected in the same reservoir where they came from with a 
probability given by the quantum mechanical transmission/reflection 
coefficients. Equilibrium noise refers to the case where no bias 
voltage is applied between the leads connected to the sample, 
where thermal agitation alone allows the electrons close to the 
Fermi level to tunnel through the sample. In general, equilibrium 
noise is related to the conductance of the sample via the Johnson- 
Nyquist formula. In the presence of a bias, in the classical regime, 
one expects to recover the full shot noise < A*] >= 2lAy as was 
observed a long time ago in vacuum diodes. In the Mesoscopic 
regime, however, excess noise is reduced below the shot noise 
level. The author introduces a more intuitive picture, where the cur- 
rent passing through the device is a superposition of pulses, or 
electron wave packets, which can be transmitted or reflected. 


34771 (LBL-35356) Physics with isotopically controlled 
semiconductors. Haller, E.E. Lawrence Berkeley Lab., CA (United 
States). Aug 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract ADT- 
8809616. (CONF-9408155-7: 22. international conference on 
physics of semiconductors, Vancouver (Canada), 15-19 Aug 1994). 
Order Number DE95000789. Source: OSTI; NTIS; INIS; GPO Dep. 

Control of the isotopic composition of semiconductors offers a 
wide range of new scientific opportunities. In this paper a number 
of recent results obtained with isotopically pure as well as deliber- 
ately mixed diamond and Ge bulk single crystals and Ge isotope 
superlattices will be reviewed. Isotopic composition affects several 
properties such as phonon energies, bandstructure and lattice con- 
stant in subtle but theoretically well understood ways. Large effects 
are observed for thermal conductivity, local vibrational modes of 
impurities and after neutron transmutation doping (NTD). Several 
experiments which could profit greatly from isotope control are pro- 
posed. 
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34772 (SAND-94-2066C) Field-induced minigap and trans- 
port with in-plane magnetic fields in double quantum wells. 
Lyo, S.K.; Simmons, J.A.; Harff, N.E. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9408155—2: 22. international conference on physics of 
semiconductors, Vancouver (Canada), 15-19 Aug 1994). Order 
Number DE94018893. Source: OSTI; NTIS; INIS; GPO Dep. 

Theory and data are presented for the in-plane conductance in 
the presence of a minigap induced by an in-plane magnetic field B 
in a strongly coupled thin double-quantum-well structure. The con- 
ductance is calculated using a linear response theory by treating 
the effect of impurity scattering on the self-energy part of the 
Green's function in a self-consistent way. A maximum and a mini- 
mum are obtained for the B-dependent conductance in agreement 
with the data. Similarities between this structure and previously 
studied vicinal Si-inversion layers are pointed out. 


6651 Nuclear Techniques In Condensed Matter 
Physics 


Refer also to citation(s) 33560, 33580, 33653, 33695, 33752, 
34007, 34008 


34773 (CBPF-NF—020/83) Coercive field and domain wall 
properties in (Dy, Y;_,)Fe2 and (Er, Y;_,)Fe2 intermetallic 
compounds. Alves, K.M.B. (Espirito Santo Univ., Vitoria, ES 
(Brazil). Dept. de Fisica e Quimica); Sampaio, L.C.; Guimaraes, 
A.P.; Cunha, S.F. da. Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil). 1993. 17p. Order Number 
DE95601135. Source: OSTI; NTIS (US Sales Only); INIS. 

Isothermal DC magnetization measurements were performed in 
(Rx, Y;_x) Feo (with R=Dy and Er), in the range of 0 < x < 1, for 
several temperatures. The observed pronounced decay of the co- 
ercive field H. with temperatures was fitted with an exponential. 
The coercive field H, and the propagation field Hp show a maxi- 
mum value in the range of 30-40% concentration for Dy or Er. At 
low temperatures, the coercive fied H, decreases exponentially 
with temperature, near 50% R concentration. These results can be 
explained by intrinsic domain wall pinning. Time relaxations of the 
remanent magnetization are measured and attributed to domain 
wall surface deformations. (author). 


34774 (CBPF-NF—-067/93) Moessbauer spectroscopy, x-ray 
diffraction and magnetic measurements of iron-nickel ultrafine 
particles. Scorzelli, R.B. (Centro Brasileiro de Pesquisas Fisicas 
(CBPF), Rio de Janeiro, RJ (Brazil)); Elmassalami, M.; Silva, E.G. 
da; Kaito, C.; Saito, Y.; McElfresh, M. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1993. 12p. 
Order Number DE95601136. Source: OSTI; NTIS (US Sales Only); 
INIS. 

lron-nickel ultrafine particles with a composition in the Invar 
region (38%-50% Ni) were prepared by the gas-evaporation- 
coalescence technique. The chemical composition was checked by 
electron probe microanalysis while X-ray diffraction Rietveld refine- 
ment was used to characterize the structure as well as to estimate 
the particle size. The temperature and field dependence of the 
magnetization M (B,T) was measured for O < B < 25 k Oe in the 
temperature range 4.2 K < T < 400 K. Transmission Moessbauer 
spectra were taken at room temperature and at liquid helium tem- 
perature. The results obtained show that the predominant phase is 
a disordered Ni-rich alloy. (author). 


34775 (CEA-CONF—-11757) NMR contribution to the ac- 
tinides chemistry in aqueous solution. Vaufrey, F.; Berthon, C. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1993. 6p. (In 
French). (CONF-9301148-: Actinides and other radio-elements 
chemistry in homogeneous meeting, Orsay (France), 20 Jan 1993). 
Order Number DE95601137. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Multi-nuclei NMR _ utilization, for actinides aqueous solutions 
studies, give data on the formed complexes. With the NMR param- 
eters, such as chemical displacements, it is possible to accede to 
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the complex structure, to the determination of the equilibrium con- 
stants and so to follow the whole chemical equilibriums occurring 
in aqueous solutions, with the mi-height width of the NMR signals: 
to the ligand-metal exchange speed, and with the Sz component of 
the total magnetization of the electronic spin: to some data on the 
actinides paramagnetic effects. (A.B.). 6 refs., 3 figs. 


34776 (CONF-9210478-1) Subgroup report on hard x-ray 
microprobes. ice, G.E. (Oak Ridge National Lab., TN (United 
States)); Barbee, T.; Bionta, R.; Howells, M.; Thompson, A.C.; Yun, 
W. Oak Ridge National Lab., TN (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From X-ray optics in the national laboratories 
workshop; Half Moon Bay, CA (United States); 28-29 Oct 1992. 
Order Number DE94018708. Source: OSTI; NTIS; INIS; GPO Dep. 

The increasing availability of synchrotron x-ray sources has 
stimulated the development of advanced hard x-ray (E>5 keV) mi- 
croprobes. New x-ray optics have been demonstrated which show 
promise for achieving intense submicron hard x-ray probes. These 
probes will be used for extraordinary elemental detection by x-ray 
fluorescence/absorption and for microdiffraction to identify phase 
and strain. The inherent elemental and crystallographic sensitivity 
of an x-ray microprobe and its inherently nondestructive and pene- 
trating nature makes the development of an advanced hard x-ray 
microprobe an important national goal. In this workshop state-of- 
the-art hard x-ray microprobe optics were described and future 
directions were discussed. Gene Ice, Oak Ridge National Labora- 
tory (ORNL), presented an overview of the current status of hard 
x-ray microprobe optics and described the use of crystal spectrom- 
eters to improve minimum detectable limits in fluorescent 
microprobe experiments. Al Thompson, Lawrence Berkeley Labora- 
tory (LBL), described work at the Center for X-ray Optics to 
develop a hard x-ray microprobe based on Kirkpatrick-Baez (KB) 
optics. Al Thompson also showed the results of some experimental 
measurements with their KB optics. Malcolm Howells presented a 
method for bending elliptical mirrors and Troy Barbee commented 
on the use of graded d spacings to achieve highest efficiency in 
KB multilayer microfocusing. Richard Bionta, Lawrence Livermore 
National Laboratory (LLNL), described the development of the first 
hard x-ray zone plates and future promise of so called “jelly roll” or 
sputter slice zone plates. Wenbing Yun, Argonne National 
Laboratory (ANL), described characterization of jelly roll and litho- 
graphically produced zone plates and described the application of 
zone plates to focus extremely narrow bandwidths by nuclear reso- 
nance. This report summarizes the presentations of the workshop 
subgroup on hard x-ray microprobes. 


34777 (CONF-9410114-2) Neutron scattering study of di- 
lute supercritical solutions. Cochran, H.D. (Oak Ridge National 
Lab., TN (United States)); Wignall, G.D.; Shah, V.M.; Londono, 
J.D.; Bienkowski, P.R. Oak Ridge National Lab., TN (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 3. interna- 
tional symposium on supercritical fluids; Strasbourg (France); 
17-19 Oct 1994. Order Number DE95000493. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Dilute solutions in supercritical solvents exhibit interesting 
microstructures that are related to their dramatic macroscopic be- 
havior. In typical attractive solutions, solutes are believed to be 
surrounded by clusters of solvent molecules, and solute molecules 
are believed to congregate in the vicinity of one another. Repulsive 
solutions, on the other hand, exhibit a local region of reduced sol- 
vent density around the solute with solute-solute congregation. 
Such microstructures influence solubility, partial molar volume, re- 
action kinetics, and many other properties. We have undertaken to 
observe these interesting microstructures directly by neutron scat- 
tering experiments on dilute noble gas systems including Ar. The 
three partial structure factors for such systems and the correspond- 
ing pair correlation functions can be determined by using the 
isotope substitution technique. The systems studied are uniquely 
suited for our objectives because of the large coherent neutron 
scattering length of the isotope °°Ar and because of the accurate 
potential energy functions that are available for use in molecular 
simulations and theoretical calculations to be compared with the 





scattering results. We will describe our experiment, the unique ap- 
paratus we have built for it, and the neutron scattering results from 
our initial allocations of beam time. We will also describe planned 
scattering experiments to follow those with noble gases, including 
study of long-chain molecules in supercritical solvents. Such stud- 
ies will involve hydrocarbon mixtures with and without deuteration 
to provide contrast. 


34778 (NEI-NO—423) Study of charge distribution and 
atomic arrangement at interfaces using fast electron scatter- 
ing. Hugsted, B. Oslo Univ. (Norway). 1993. [78p.] Order Number 
DE95601138. Source: OSTI; NTIS; INIS. 

Reprints of six previously printed papers are attached. 

The principle of fast electron scattering at a potential step has 
been elucidated. It has been shown that electrons scattered in the 
near forward direction bring significant information of the potential 
step at an interface. Experiments have been shown where the in- 
terface between AlAs and GaAs in a MBE-grown sample is visible 
as a bright or dark line in the image, depending on the location of 
the dark field aperture. The asymmetric intensity distribution in re- 
ciprocal space has been shown using an improved phase grating 
approximation. The author puts forward the argument that neither 
the normal dark-field technique in the electron microscope nor the 
usual reciprocal space calculation techniques for image simulation 
are suited for this type of experiments. This argumentation is fol- 
lowed by the proposal of an improved dark field technique with high 
resolution in reciprocal space, and the development of a calculation 
technique (performed in real space) that is suitable for the calcula- 
tion of electron scattering from non-periodic objects. 28 refs. 


34779 (RISO-R—747(EN)) Neutron and X-ray diffraction 
from modulated structures. Harris, P. Risoe National Lab., 
Roskilde (Denmark). Solid State Physics Dept.; Copenhagen Univ. 
(Denmark). Jul 1994. 102p. Order Number DE95601139. Source: 
OSTI; NTIS; INIS. 

This thesis describes X-ray and neutron scattering experiments 
performed on two examples of modulated structures. After an intro- 
duction to the subject of modulated structures, the thesis is divided 
in three parts. A single crystal elastic neutron scattering experiment 
between 4.2 and 115 K has been performed and four-circle X-ray 
data have been collected at 8 K for the monoclinic low-temperature 
phase of the layered perovskite PAMC. The results from the neu- 
tron scattering experiment indicate that magnetoelastic effects 
influence the ordering of the crystal. The X-ray experiments have 
made it possible to determine the crystal structure in the low- 
temperature phase. The superspace group is P2,/b(8-30)Os, with 
8B = 1/3. A small-angle neutron scattering experiment has been 
performed on the magnetic structure of manganese silicide. When 
a magnetic field is applied, the modulation vectors turn towards the 
field direction, showing domain growth and diverging peak widths 
as they approach the field direction. Phase 'A’ is established to 
have the modulation vectors directed perpendicular to the field di- 
rection. Cooling in zero field shows increasing peak widths at low 
temperatures, indicating a lock-in transition below the lowest 
reached temperature. To be able to analyse the data of the 
magnetic order in MnSi, and analytical calculation of the three di- 
mensional resolution function for a small-angle neutron scattering 
spectrometer has been performed. The calculation is done by ap- 
plication of a combination of phase space analysis and Gaussian 
approximations for the neutron distribution as well as for the trans- 
mission functions of the different apertures. A finite mosaic spread 
of the crystal and finite correlation widths of the Bragg reflections 
have been included in the cross section. (au) (3 tabs., 48 ills., 100 
refs.). 
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Refer also to citation(s) 33576, 33639, 33660, 33684, 33686, 
33687, 34005, 34025, 34685, 35040 


34780 (ANL/CHM/CP-83910) Sputtering of tin and gallium- 
tin clusters. Lill, T.; Calaway, W.F.; Ma, Z.; Pellin, M.J. Argonne 
National Lab., IL (United States). Chemical Technology Div. 1 Aug 
1994. 27p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-31109-ENG-38. (CONF-9408150-1: 10. 
international workshop of inelastic ion-surface collisions, Grand 
Targhee Resort, WY (United States), 8-12 Aug 1994). Order Num- 
ber DE94018389. Source: OSTI; NTIS; INIS; GPO Dep. 

Tin and gallium-tin clusters have been produced by 4 keV Ar* 
ion bombardment of polycrystalline tin and the gallium-tin eutectic 
alloy and analyzed by time-of-flight mass spectrometry. The sput- 
tered neutral species were photoionized with 193 nm (6.4 eV) 
excimer laser light. Neutral tin clusters containing up to 10 atoms 
and mixed gallium-tin clusters Gaj,_m)Snm with n < 4 for the 
neutrals and N < 3 for the sputtered ionic species have been de- 
tected. Laser power density dependent intensity measurements, 
relative yields, and kinetic energy distributions have been mea- 
sured. The abundance distributions of the mixed clusters have 
been found to be nonstatistical due to significant differences in the 
ionization efficiencies for clusters with equal nuclearity but different 
number of tin atoms. The results indicate that GaoSn and Ga3Sn 
like the all-gallium clusters have ionization potentials below 6.4 eV. 
In the case of Sns, Sng, GaSn and Gaj,_m)Snm clusters with n=2 
to 4 and m>1, the authors detect species that have sufficient inter- 
nal energy to be one photon ionized despite ionization potentials 
that are higher 6.4 eV. The tin atom signal that is detected can be 
attributed to photofragmentation of dimers for both sputtering from 
polycrystalline tin and from the gallium-tin eutectic alloy. 


34781 (ECN-RX-93-085) Aggregation of Frenkel defects 
under irradiation: a mesoscopic approach. Soppe, W. (Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands)); 
Kotomin, E. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Aug 1993. 14p. (CONF-9309259-: Nuclear 
instruments and methods in physics research on radiation effects 
in insulators, Nagoya (Japan), 5-10 Sep 1993). Order Number 
DE95703277. Source: OSTI; NTIS; INIS. 

The radiation-induced aggregation of Frenkel defects in solids is 
studied in terms of a mesoscopic approach. The asymmetry in 
elastic interactions between mobile interstitials (I-l) and between 
interstitials and vacancies (I-V) plays a decisive role in the aggre- 
gation of similar defects. The conditions for defect aggregation are 
studied in detail for NaCl crystals. The critical dose rate for aggre- 
gation has been calculated as a function of the temperature as well 
as the aggregation rate as a function of temperature and dose 
rate. Furthermore, the role of deep traps (like impurities and di- 
vacancies), reducing the mobility of interstitials, and the role of 
dislocations serving as sinks for interstitials, are studied. The ag- 
gregation appears to reach a maximum at a distinct temperature 
which is in agreement both with experiment and the Jain-Lidiard 
theory. The model also predicts a shift of this maximum towards 
lower temperatures if the dose rate is decreased. The conse- 
quences of the model for the disposal of nuclear waste in rock salt 
formations, are briefly discussed. (orig.) 


34782 (INIS-mf-14210) Radiation damage in NaCl. The pro- 
cess of colloid formation. Seinen, J. Rijksuniversiteit Groningen 
(Netherlands). 28 Jan 1994. 145p. Order Number DE95703318. 
Source: OSTI; NTIS; INIS. 

The measurements of the melting transition of the sodium col- 
loids presented in chapter 6 can be considered as the central part 
of this thesis. They provide us not only with information about the 
amount of sodium and chlorine formed in the crystal, but also with 
detailed information about differences between high and low dose 
irradiated crystals, between different irradiation temperatures and 
between the situation before and after performing other experimen- 
tal methods. We have analysed many NaCl crystals irradiated with 
doses between 5 and 150 Grad with this method, in order to obtain 
insight in the development of the formation of sodium colloids. The 
differences in the behaviour of Li doped crystals and K doped crys- 
tal is striking: While the amount of damage (precipitated sodium 
and chlorine) in Li doped crystals saturates at about 1%, in K 
doped crystals the formation of radiation damage does not stop. 
When the crystal reaches the damage level of about 1% in K 
doped crystals, another type of sodium colloids is formed, appear- 
ing as a new peak in the melting traject with entirely different 
properties (ch. 6). (orig.) 


34783 (INS—1027) On analysis of resonance neutron depo- 
larization in uniaxial media. Sharapov, E.|. Tokyo Univ., Tanashi 
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(Japan). Inst. for Nuclear Study. Feb 1994. 11p. Order Number 
DE95703782. Source: OSTI; NTIS; INIS. 

Quantum mechanical general formalism of the neutron depolar- 
ization in a magnetically anisotropic media is reviewed and is 
applied to the analysis of recent TRIPLE data on holmium single 
crystal prepared for the test of time-reversal-invariance. Information 
on magnetic domain parameters is obtained for this sample. (au- 
thor). 


34784 (LBL-35964) Plasma model for charging damage. 
Vella, M.C. (Electro-Graph, Inc., Carlsbad, CA (United States)); 
Lukaszek, W.; Current, M.I.; Tripsas, N.H. Lawrence Berkeley Lab., 
CA (United States). Jul 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9406267—1: IIT ‘94 conference, Catania (Italy), 13-17 Jun 
1994). Order Number DE95000788. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The mechanism responsible for charging damage is treated as 
beam/plasma driven differences in local floating potentials on the 
process surface. A cold plasma flood is shown to limit these poten- 
tial differences. Beam/plasma J-V characteristics obtained with 
CHARN2 in a high current impianter are fit with the theory. With 
flood OFF, the fit corresponds to plasma buildup over the target 
surface. 


6654 Quantum Physics Aspects of Condensed 
Matter 


665410 Superconductivity 


Refer also to citation(s) 33470, 33479, 33590, 33646, 34797, 
34942, 34943, 34944 


34785 (ANV/ET/CP-83715) Texture analysis of critical cur- 
rent density in BizSr2CaCu20, tapes. Biondo, A.C. (Illinois Inst. 
of Technology, Chicago, IL (United States)); Kallend, J.S.; Wu, 
C.T.; Knapp, W.L.; Lanagan, M.T.; Goretta, K.C. Argonne National 
Lab., IL (United States). Aug 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940926-1: 7. conference on superconductivity and applica- 
tions, Buffalo, NY (United States), 7-9 Sep 1994). Order Number 
DE94018375. Source: OSTI; NTIS; GPO Dep. 

Ag-clad Bi,Sr2CaCuz0, tapes were fabricated by a powder-in- 
tube process. Transport critical current density (J;) data were 
obtained at 4.2 K. X-ray diffraction data were used to quantify the 
texture of each superconductor core. J. and texture data were 
related by a geometric model based on J, anisotropy within individ- 
ual grains. The model, which fit the data well, is applicable to 
strongly linked superconductors only. 


34786 (CBPF-NF—-044/93) Intrinsic magnetic torque at low 
magnetic induction. Doria, M.M. (Pontificia Univ. Catolica do Rio 
de Janeiro, RJ (Brazil). Dept. de Fisica); Oliveira, 1.G. de. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1993. 28p. Order Number DE95601209. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using anisotropic London theory the intrinsic magnetic torque for 
extreme type Il uniaxial superconductors for any value of the mag- 
netic induction is obtained. It is considered the vortex lines straight 
and take into account the contribution of the supercurrents flowing 
inside the vortex core within the London theory. It is shown that the 
interline and intra line free energies give opposite torque contribu- 
tions, the first drives the magnetic induction parallel to the 
superconductor’s axis of symmetry and the second orthogonal to it. 
At high magnetic induction torque expression obtained generalizes 
V. Kogan’s formula since it has no free parameters other than the 
anisotropy -y = m,/m3 and the Ginzburg-Landau parameter x. At 
low magnetic induction it is proposed a way to observe vortex 
chains effects in the total torque based on the fact that London 
theory is linear and the energy to make a single vortex line in 
space is independent of the magnetic induction. (author). 


34787 (CBPF-NF—-046/93) Fe®’ and Sn’? Moessbauer stud- 
les on La; 25 Ndo¢ Sro15 Cu O4: evidence for local magnetic 
ordering below ~ 32 K. Breuer, M. (Koeln Univ. (Germany). 2. 
Physikalisches Inst.); Buechner, B.; Micklitz, H.; Baggio-Saitovitch, 
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E.; Azevedo, |.S.; Scorzelli, R.B.; Abd-Elemguid, M.M. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1993. 19p. Order Number DE95601210. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fe” and Sn'!® Moessbauer effect studies on 0.5 at % 5” Fe (or 
119 Sn) doped non-superconducting La; 25 Ndo.¢ Sto.45 Cu O, in 
the temperature region 300 K > T > 4.2 K reveal an onset of local 
magnetic ordering occurring at Ty * 32 K for both 5” Fe - as well 
as ''® Sn-doped samples. The local magnetic ordering shows up in 
the presence of a very large transferred hyperfine field at the ''® 
Sn nuclei. Since such a large field is neither present in antiferro- 
magnetic Laz Cu O4, nor in superconducting La; 5 Sto.45 Cu O4 
or over doped Laz_, Sr, Cu O,4 (x=0.4), the occurrence of such 
local spin correlations seems to be a signature of the non- 
superconducting low temperature tetragonal phase of La; 275 Ndo.. 
Sto.45 Cu 04. (author). 


34788 (CONF-9302112—4) A Monte Carlo study of the “mi- 
nus sign problem” in the t-J model using an intel IPSC/860 
hypercube. Kovarik, M.D. (Oak Ridge National Lab., TN (United 
States)); Barnes, T. Oak Ridge National Lab., TN (United States). 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Contract R01-1062-32. 
From Mardi Gras conference on concurrent computing in the physi- 
cal sciences; Baton Rouge, LA (United States); 18-20 Feb 1993. 
Order Number DE95001072. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a Monte Carlo simulation of the 2-dimensional t-J 
model! on an Intel iPSC/860 hypercube. The problem studied is the 
determination of the dispersion relation of a dynamical hole in the 
t-J model of the high temperature superconductors. Since this 
problem involves the motion of many fermions in more than one 
spatial dimensions, it is representative of the class of systems that 
suffer from the “minus sign problem” of dynamical fermions which 
has made Monte Carlo simulation very difficult. We demonstrate 
that for small values of the hole hopping parameter one can extract 
the entire hole dispersion relation using the GRW Monte Carlo al- 
gorithm, which is a simulation of the Euclidean time Schroedinger 
equation, and present results on 4 x 4 and 6 x 6 lattices. We 
demonstrate that a qualitative picture at higher hopping parameters 
may be found by extrapolating weak hopping results where the mi- 
nus sign problem is less severe. Generalization to physical hopping 
parameter values will only require use of an improved trial wave- 
function for importance sampling. 


34789 (CONF-940142-45) Energy gap structure of layered 
superconductors. Liu, S.H. (Oak Ridge National Lab., TN (United 
States)); Klemm, R.A. Oak Ridge National Lab., TN (United States); 
Argonne National Lab., IL (United States). Dec 1993. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400 ; W-31109-ENG-38. From OE/LASE '94: confer- 
ence on optics, electro-optics, and laser applications in science and 
engineering; Los Angeles, CA (United States); 22-29 Jan 1994. Or- 
der Number DE94017885. Source: OSTI; NTIS; GPO Dep. 

We report the energy gap structure and density-of-states (DOS) 
of a model layered superconductor with one superconducting layer 
and one normal layer in a unit cell along the c-axis. In the physi- 
cally interesting parameter range where the interlayer hopping 
strengths of the quasiparticles are comparable to the critical tem- 
perature, the peaks in the DOS curve do not correspond to the 
order parameter (OP) of the superconducting layer, but depend on 
the OP and the band dispersion in the c-direction in a complex 
manner. In contrast to a BCS superconductor, the DOS of layered 
systems have logarithmic singularities. Our simulated tunneling 
characteristics bear close resemblance to experimental results. 


34790 (CONF-940299-1) Study of frustrated systems via 
dissipative maps. Canright, G.S. (Univ. of Tennessee, Knoxville, 
TN (United States). Dept. of Physics and Astronomy); Watson, G.I. 
Oak Ridge National Lab., TN (United States). Apr 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. Grant DMR-9101542. From 7. annual 
conference on computer simulation studies in condensed matter 
physics; Athens, GA (United States); 21-25 Feb 1994. Order Num- 
ber DE94017754. Source: OSTI; NTIS; INIS; GPO Dep. 





The authors briefly describe a method for finding complex 
metastables states for frustrated classical systems, using a dissipa- 
tive dynamical map. They show by example that this technique can 
give states which are very competitive in energy with the ground 
state, and with other, simpler states which are found by exhaustive 
search. The problem the authors look at is a two-body interaction F 
representing the repulsion between uniform layers of flux lines in a 
layered superconductor. 


34791 (CONF-940627—4) Development of practical high 
temperature superconducting wire for electric power applica- 
tions. Hawsey, R.A. (Oak Ridge National Lab., TN (United 
States)); Sokolowski, R.S.; Haldar, P.; Motowidlo, L.R. Oak Ridge 
National Lab., TN (United States); Intermagnetics General Corp., 
Latham, NY (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; FG02-92ER81461. From 4. international conference and exhibi- 
tion of the World Congress on Superconductivity; Orlando, FL 
(United States); 27 Jun - 1 jul 1994. Order Number DE94017894. 
Source: OSTI; NTIS; GPO Dep. 

The technology of high temperature superconductivity has gone 
from beyond mere scientific curiosity into the manufacturing envi- 
ronment. Single lengths of multifilamentary wire are now produced 
that are over 200 meters long and that carry over 13 amperes at 
77 K. Short-sample critical current densities approach 5 x 10* A/ 
cm? at 77 K. Conductor requirements such as high critical current 
density in a magnetic field, strain-tolerant sheathing materials, and 
other engineering properties are addressed. A new process for fab- 
ricating round BSCCO-2212 wire has produced wires with critical 
current densities as high as 165,000 A/cm? at 4.2 K and 53,000 A/ 
cm? at 40 K. This process eliminates the costly, multiple pressing 
and rolling steps that are commonly used to develop texture in the 
wires. New multifilamentary wires with strengthened sheathing ma- 
terials have shown improved yield strengths up to a factor of five 
better than those made with pure silver. Many electric power de- 
vices require the wire to be formed into coils for production of 
strong magnetic fields. Requirements for coils and magnets for 
electric power applications are described. 


34792 (INIS-BR-3423) Field theory methods applied for the 
study of superconductivity in one-dimensional systems. Mar- 
tins, M.J. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica 
e Quimica. 1986. 108p. (in Portuguese). Order Number 
DE95603115. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the Froehlich’s hamiltonian in one spatial dimen- 
sion is identical to that of an exactly solvable field Theory. The 
spectrum of the theory is computed. A critical coupling is found 
above which the system becomes unstable, indicating a supercon- 
ducting transition. It is also proposed and investigated a 
renormalizable relativistic field theory model in two space-time di- 
mensions, with quartic self-interaction among N_ species of 
fermions, which undergoes dynamical generation of a supercon- 
ducting gap and is asymptotically free. A finite temperature is 
introduced and, for N -> oo a critical value T. is found above 
which the gap vanishes. (author). 


34793 (IPP—2/324) Investigation of transient, mechanical 
disturbances in superconducting cables with internal cooling. 
Hertle, R. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many); Technische Univ. Muenchen (Germany). Jan 1994. 83p. (In 
German). Order Number DE95708478. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One of the major causes of early loss of superconductivity of ca- 
bles in superconducting magnets are mechanical disturbances 
induced by Lorentz forces, the causes observed being frictional 
mechanisms, cracks, dislocations, and deformations. Although it is 
possible to estimate the threshold value of interfering energy up to 
which a superconductor will remain, stable, but it is not yet feasible 
to assess the defects dimensions prior to a coil test with the inter- 
nally cooled, CIC wires. The report explains the development of a 
method which allows to determine, by way of a simple test with a 
piece of cable, the friction and deformation energy released in the 
CIC cable of a magnet during the phase of coil start up. For the 
test, short cable pireces of the castle to form the wiring of the mag- 
net are used. Their stress-strain hysteresis curves are recorded at 
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room temperature and LN2 temperature, under transverse com- 
pression. Also, the number or rate and intensity of the various 
frictional or deformation processes are recorded by means of 
acoustic emission analysis. By correlating measured data and 
events, conclusions can be drawn as to the mechanical energy re- 
leased in every process. (MM) 


34794 (LA-UR-94-3080) Development of materials for high 
temperature superconductor Josephson junctions. Houlton, 
R.J.; Reagor, D.W.; Hawley, M.E.; Springer, K.N.; Jia, Q.X.; Mom- 
bourquette, C.B.; Garzon, F.H.; Wu, X.D. Los Alamos National 
Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941013—1: Applied superconductivity conference, Boston, 
MA (United States), 16-21 Oct 1994). Order Number DE95000896. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have conducted a systematic optimization of deposition pa- 
rameters for fabrication of multilayered oxide films to be used in 
the development of high temperature superconducting SNS Func- 
tions. These films were deposited by off-axis sputtering using a 
custom fabricated multi-gun planar magnetron system. Each mate- 
rial and the various combinations of materials were optimized for 
epitaxial lattice match, crystal quality, film uniformity, electrical 
properties, and surface microstructure. In addition to the standard 
procedures commonly used to sputter deposit epitaxial oxide films, 
a variety of insitu and exsitu procedures were used to produce 
high quality multilayer devices, including varying the nucleation 
temperature from the actual film growth temperature, location of 
the substrate during the deposition process, constant rotation of 
the substrate, and timing of the oxygen anneal. The unprocessed 
films and devices in process were characterized with Atomic Force 
Microscopy and Scanning Tunneling Microscopy as well as other 
common materials characterization techniques. Completed 
multilayer devices were patterned and packaged for electrical char- 
acterization. Relation between material properties and electrical 
characteristics is discussed, 


34795 (LA-UR-94-3148) Wentzel-Bardeen singularity in 
coupled Luttinger liquids: Transport properties. Martin, T. Los 
Alamos National Lab., NM (United States). 26 Aug 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9405204—-2: Quantum complex- 
ity in mesoscopic systems, Los Alamos, NM (United States), 16-20 
May 1994). Order Number DE95000856. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The recent progress on 1 D interacting electrons systems and 
their applications to study the transport properties of quasi one di- 
mensional wires is reviewed. We focus on strongly correlated 
elections coupled to low energy acoustic phonons in one dimen- 
sion. The exponents of various response functions are calculated, 
and their striking sensitivity to the Wentzel-Bdrdeen singularity is 
discussed. For the Hubbard model coupled to phonons the equiva- 
lent of a phase diagram is established. By increasing the filling 
factor towards half filling the WB singularity is approached. This in 
turn suppresses antiferromagnetic fluctuations and drives the sys- 
tem towards the superconducting regime, via a new intermediate 
(metallic) phase. The implications of this phenomenon on the trans- 
port properties of an ideal wire as well as the properties of a wire 
with weak or strong scattering are analyzed in a perturbative renor- 
malization group calculation. This allows to recover the three 
regimes predicted from the divergence criteria of the response 
functions. 
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34796 (DOE/ER/25123-T1) Singularities and symmetries of 
nonlinear ordinary and partial differential equations: Technical 
report, May 15, 1993-May 14, 1994. Arizona Univ., Tucson, AZ 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER25123. Order Num- 
ber DE95000904. Source: OSTI; NTIS; GPO Dep. 

In this project we have studied singularities as both fundamental 
mathematical objects in their own right determining, for example, 
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integrable and nonintegrable properties of nonlinear differential 
equations; and the determining mechanism of crucial physical pro- 
cesses such as self-focusing singularities and current sheet 
formation. This approach defines broad based, interdisciplinary re- 
search program relevant to the DOE/AMS mission. 
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Refer also to citation(s) 33640, 34733, 34847, 34931, 34932, 
34933, 34943, 34944, 35093 


34797 (KFK-5345) Karlsruhe Nuclear Research Center, In- 
stitute for Technical Physics. Progress report on research and 
development work in 1993. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Technische Physik. Mar 1994. 45p. (in 
German). Order Number DE95702741. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present annual report describes the activities undertaken by 
the ITP in the following areas: 1. Remote sensing by means of 
microwaves; 2. nuclear fusion (studies for NET/ITER); supercon- 
ducting magnets, poloidal field coil development; cryogenic 
systems; stellarator magnets, plasma heating technology; 3. super- 
conductivity (superconductivity physics, superconducting layers; 
massive superconductors; magnet developments; cryogenics for 
superconductivity etc.). The appendix lists all publications or pri- 
mary reports by the ITP in 1993. (orig/MM) 


34798 (NIFS-PROC—18) Physics of high energy density 
plasmas produced by pulsed power. Akiyama, Hidenori (ed.) 
(Kumamoto Univ. (Japan). Faculty of Engineering). National Inst. 
for Fusion Science, Nagoya (Japan). Jun 1994. 219p. (CONF- 
931287—: Research meeting on ‘physics of high energy density 
plasmas produced by pulsed power’, Nagoya (Japan), 17-18 Dec 
1993). Order Number DE95703927. Source: OSTI; NTIS; INIS. 
This publication is the collection of the papers presented at the 


title meeting. The 9 of the presented papers are indexed individu- 
ally. (J.P.N.). 
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Refer also to citation(s) 34110, 34925, 34926, 34936, 34939, 
34951, 34959, 34970, 34988, 34989, 34993 


34799 (CNIC—00808) Plasma burning and control in reac- 
tor core. Xu Qiang (institute of Plasma Physics, Academia Sinica, 
Hefei, GS (China)); Chen Yiping. China Nuclear Information Cen- 
tre, Beijing, BJ (China). Dec 1993. 8p. (ASIPP—0039.). Order 
Number DE95602882. Source: OSTI; NTIS (US Sales Only); INIS. 
A zero-dimensional, three-fluids, time-dependent, particle and 
power balance code is developed. The dynamics of plasma and re- 
sults of neo-classical transport theory are combined. The code is 
used to study control of plasma burning by auxiliary heating power, 
fuel injection and toroidal field ripple modulation. Results show that 
plasma stable burning and removing ashes can be realized. 


34800 (CONF-9304112-25) Global wave modeling of elec- 
tron interactions with fast magnetosonic waves. Jaeger, E.F.; 
Batchelor, D.B.; Murakami, M. Oak Ridge National Lab., TN 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO05-840R21400. From 10. 
topical conference on radio frequency power in plasmas; Boston, 
MA (United States); 1-3 Apr 1993. Order Number DE94018942. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Electron interactions with fast magnetosonic waves are of inter- 
est for both direct electron heating and fast-wave current drive 
(FWCD) in tokamaks. Here the authors apply the full-wave ICRF 
code PICES to examples of both of these applications. To realisti- 
cally account for the actual D-shaped magnetic geometry of 
present-day tokamaks, PICES is interfaced with the 3-D MHD equi- 
librium code VMEC. Likewise, to correctly model the real toroidal 
Structure of both source and image currents in ICRF current drive 
antennas, PICES is interfaced with the 2-D recessed antenna 
impedance code RANT. Both current drive and electron heating by 
fast waves can be strongly altered through modification of the 
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n)\-Spectrum by the poloidal magnetic field. A poloidal mode ex- 
pansion in PICES allows such variations in «) to be included 
correctly. In this paper, comparisons are made to observations of 
the direct electron heating profile on TFTR and to the FWCD effi- 
ciency on DIill-D. They also extrapolate to make predictions for 
future tokamaks such as TPX and ITER. 


34801 (CONF-9311147-11) Dynamics of L to H bifurcation. 
Carreras, B.A. (Oak Ridge National Lab., TN (United States)); 
Newman, D.; Diamond, P.H.; Liang, Yi Ming; Lebedev, V. Oak 
Ridge National Lab., TN (United States); California Univ., San 
Diego, La Jolla, CA (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; FG03-88ER53275. From IAEA meeting on H-mode 
physics; Naka (Japan); 15-17 Nov 1993. Order Number 
DE94019126. Source: OSTI; NTIS; INIS; GPO Dep. 

A self-consistent model of the L to H transition is derived from 
coupled nonlinear envelope equations for the fluctuation level, ra- 
dial electric field shear, E,’ and pressure gradient, v7P;. These 
equations exhibit a bifurcation between dual L-mode and H-mode 
fixed points. They show that the L to H transition has similar char- 
acteristics to a phase transition of the second kind for which the 
order parameter is E,’. The transition occurs when the turbulence 
drive is large enough to overcome the damping of the E x B flow. 
This leads to a power threshold condition for the transition Poa ~ 
(LNT) edge 2RLs. 


34802 (CONF-940552-30) Design of a CO,-laser Thomson 
scattering ion-taii diagnostic for Alcator C-Mod. Richards, R.K.; 
Hutchinson, D.P.; Ma, C.H. Oak Ridge National Lab., TN (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 10. topical 
conference on high-temperature plasma diagnostics; Rochester, 
NY (United States); 8-12 May 1994. Order Number DE94018056. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A CO,-laser Thomson scattering diagnostic has been designed 
for the measurement of the ICRH-produced ion tail on Alcator C- 
Mod. The plasma parameters and port access require that the 
detection of scattered radiation be made at small angles, typically 
one degree or less. The receiver system consists of five hetero- 
dyne detectors and the source laser produces an energy of 10 
Joules per pulse with a 1 to 5 microsecond pulse length. The scat- 
tering system is currently being installed on the Alcator C-Mod 
experiment. Details of the diagnostic, calculations of the expected 


measurements, and application of the diagnostic for ITER are pre- 
sented. 


34803 (CONF-940580-16) Measurements and modeling of 
impurity source distributions from the Tore Supra outboard 
pump limiter. Kiepper, C.C. (Oak Ridge National Lab., TN (United 
States)); Hogan, J.T.; Tobin, S.J.; Isler, R.C.; Guilhem, D.; Hess, 
W.R.; Monier-Garbet, P. Oak Ridge National Lab., TN (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 11. inter- 
national conference on plasma surface interactions in controlled 
fusion devices; Mito (Japan); 23-27 May 1994. Order Number 
DE94018049. Source: OSTI; NTIS; INIS; GPO Dep. 

An experiment has been carried out to study impurity generation 
processes on an inertial limiter on Tore Supra. It is part of a plan to 
assemble a more detailed integrated picture of impurity generation 
at the inner wall, the outboard and vertical pump limiters, and the 
heating and current drive antennas. A system has been imple- 
mented to permit quantitative measurement of impurity sources 
from the outboard limiter in Tore Supra. Data are presented for a 
representative case in which the limiter is isolated as much as 
possible from connection with other Tore Supra plasma-facing com- 
ponents. The data are compared with results from the Monte-Carlo 
SOL impurity transport code BBQ, in an attempt to identify the 
mechanism for impurity release. Evidence of chemical sputtering 
as an important impurity source is seen. 


34804 (CONF-940630-50) Helium transport and exhaust 
studies in DII-D. Wade, M.R. (Oak Ridge National Lab., TN 
(United States)); Hogan, J.T.; Hillis, D.L.; Menon, M.M.; Maingi, R.; 
Burrell, K.H.; Groebner, R.J.; Mahdavi, M.A.; West, W.P.; Finken- 
thal, D.F. Oak Ridge National Lab., TN (United States); General 





Atomics, San Diego, CA (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; ACO3-89ER51114. From 11. topical meeting on the 
technology of fusion energy; New Orleans, LA (United States); 19- 
24 Jun 1994. Order Number DE94019111. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A better understanding of helium transport in the plasma core 
and edge in enhanced confinement regimes is now emerging from 
recent experimental studies on DIll-D. Overall, the results are 
encouraging. Significant helium exhaust has been obtained in a di- 
verted, ELMing H-mode plasma, with 7y.*/Te ~ 10, and transport 
studies indicating that Dy./X.4 ~ 1 in all plasma conditions studied 
to date. However, measurements in the core and pumping plenum 
show a significant dilution of helium as it flows from the plasma 
core to the pumping plenum. Such dilution could be the limiting 
factor in the overall removal rate of helium in a reactor system. 


34805 (CONF-940635—13) Impurity behavior during ion- 
Bernstein wave heating in PBX-M. Isler, R.C. (Oak Ridge 
National Lab., TN (United States). Fusion Energy Div.); Post- 
Zwicker, A.P.; Paul, S.F.; Tighe, W.; Ono, M.; LeBlanc, B.P.; Bell, 
R.; Kugel, H.W.; Kaita, R. Oak Ridge National Lab., TN (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From European 
conference on controlled fusion and plasma physics; Marseilles 
(France); 26 Jun - 1 jul 1994. Order Number DE94018114. Source: 
OSTI; NTIS; INIS; GPO Dep. 

lon-Bernstein-wave heating (IBWH) has been tested in several 
tokamaks. In some cases the results have been quite positive, pro- 
ducing temperature increases and also improving both energy and 
particle confinement times, whereas in others, no distinctive 
changes were observed. Most recently, IBWH has been utilized in 
the Princeton Beta Experiment-Modified (PBX-M) where the long- 
range goal is the achievement of operation in the second stable 
region by current and pressure profile control. Investigations have 
been performed in this machine using IBWH as the sole source of 
auxiliary power or using IBWH in conjunction with neutral-beam in- 
jection (NBI) or with lower-hybrid current drive (LHCD). Impurity 
studies seem particularly important for IBWH since not only have 
influxes often been observed to increase, but the global impurity 
confinement time has also been shown to lengthen as the confine- 
ment of the working gas improved. The authors present here a set 
of characteristic experimental results regarding the impurity behav- 
ior in PBX-M; in general, these are consonant with previous 
observations in other tokamaks. 


34806 (CONF-940635-16) Stellarator transport optimization 
with self-consistent electric fields. Lyon, J.F.; Painter, S.L.; 
Kovrizhnykh, L.M.; Gulec, K. Oak Ridge National Lab., TN (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. From European 
conference on controlled fusion and plasma physics; Marseilles 
(France); 26 Jun - 1 jul 1994. Order Number DE94019151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Future large stellarators will operate in the low-collisionality 
regime where neoclassical helical-ripple-induced transport is an im- 
portant, if not dominant, element in the transport. In this regime, E 
x B poloidal orbit rotation can drastically change the terms in the 1- 
D particle and heat flow equations. Usually, values for the electron 
and ion densities [ne(e) and N,(p)] and the radial component of the 
electric field [E,(o)] are assumed, and the 1-D heat flow equations 
are solved for the electron and ion temperatures [To(9) and T;(p)]: 
here p = t/ap is the normalized plasma radius. Previous studies as- 
sumed parabolic potential profiles (E, « ») for different assumed 
profiles for n(p). Solutions with negative electric field led to a lower 
temperature and higher density than those with positive electric 
field, but required more initial hearing to reach ignition. No solu- 
tions were possible for some choices of parameters. In this paper, 
steady-state (1-D) integral-differential equations for the heat and 
particle fluxes for the ions (D,T) and electrons are solved for ne(r), 
ni(r), Te(r), T\(r), and E,(r). The electric field is determined from the 
ambipolarity condition. The electric field e enters both through an 
E/B drift term in the denominators of x and D, and directly through 
the sign-dependent V¢ term. The volumetric heat sources (and 
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sinks) are the usual alpha-particle hearing, electron-ion heat trans- 
fer, and radiation terms. The form for the particle source rate (s) is 
chosen to represent shallow or deep fueling of the plasma. 


34807 (DOE/ER/51112-T2) [Analysis of momentum and im- 
purity confinment in TFTR (1990)]. Georgia Tech Research Corp., 
Atlanta, GA (United States). [1990]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER51112. 
Order Number DE94017785. Source: OSTI; NTIS; INIS; GPO Dep. 

Work during the present grant period has been concentrated in 
two areas and are discussed in this report: (1) a review of momen- 
tum confinement experiments in tokamaks, of momentum 
confinement theories and of previous comparisons of the two; and 
(2) analysis and documentation of the dedicated power-scan rota- 
tion experiment performed on TFTR in September 1988. 


34808 (DOE/ER/53198-248) Analysis methods for fast im- 
purity ion dynamics data. Den Hartog, D.J. (Univ. of Wisconsin, 
Madison, WI (United States)); Almagri, A.F.; Prager, S.C.; Fonck, 
R.J. Wisconsin Univ., Madison, WI (United States). Plasma Physics 
Research. Aug 1994. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-85ER53198. (CONF-940552— 
32: 10. topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95000589. Source: OSTI; NTIS; INIS; GPO Dep. 

A high resolution spectrometer has been developed and used on 
the MST reversed-field pinch (RFP) to measure passively impurity 
ion temperatures and flow velocities with 10 ys temporal resolu- 
tion. Such measurements of MHD-scale fluctuations are particularly 
relevant in the RFP because the flow velocity fluctuation induced 
transport of current (the “MHD dynamo”) may produce the magnetic 
field reversal characteristic of an RFP. This instrument will also be 
used to measure rapid changes in the equilibrium flow velocity, 
such as occur during locking and H-mode transition. The precision 
of measurements made to date is <0.6 km/s. The authors are de- 
veloping accurate analysis techniques appropriate to the reduction 
of this fast ion dynamics data. Moment analysis and curve-fitting 
routines have been evaluated for noise sensitivity and robustness. 
Also presented is an analysis method which correctly separates the 
flux-surface average of the correlated fluctuations in u and B from 
the fluctuations due to rigid shifts of the plasma column. 


34809 (DOE/ER/53198-249) Fluctuations and transport in 
the reversed field pinch: Characterization and reduction. Sarff, 
J.S. (Univ. of Wisconsin, Madison, Wi (United States)); Almagri, 
A.F.; Callen, J.D. Wisconsin Univ., Madison, WI (United States). 
Plasma Physics Research. Sep 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER53198. 
(IAEA-CN-60/C-1-I-5; CONF-940933-4: 15. international confer- 
ence on plasma physics and controlled nuclear fusion research, 
Seville (Spain), 26 Sep - 1 oct 1994). Order Number DE95000590. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Reduction via current profile control of the low frequency, reso- 
nant, tearing mode fluctuations responsible for the stochastic 
magnetic field in the core of the RFP has been demonstrated in 
MST using auxiliary inductive current drive. In making this reduc- 
tion, sawteeth are stabilized, and the energy confinement time 
doubles. To enhance and maintain current profile control and 
improved confinement, non-inductive current drive is required. Ana- 
lytical and numerical studies indicate that electrostatic and RF 
current drive can stabilize the tearing fluctuations. Experiments to 
test such methods are in preparation on MST. In a second key 
area relating to RFP confinement, recent theoretical initiatives have 
found that, in the presence of tearing fluctuations, the growth rates 
and mode widths of short wavelength turbulence increases. If such 
turbulence governs transport at the edge of the RFP, then reduc- 
tion of tearing modes may improve edge confinement as well. 


34810 (DOE/ER/53198-250) Magnetic fluctuation induced 
transport and edge dynamo measurements in the MST 
reversed-field pinch. Hokin, S. (Univ. of Wisconsin, Madison, Wi 
(United States). Dept. of Physics); Fiksel, G.; Ji, H. Wisconsin 
Univ., Madison, WI (United States). Plasma Physics Research. Sep 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER53198. (IAEA-CN-60/A6/C-P-8; 
CONF-940933-3: 15. international conference on plasma physics 
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and controlled nuclear fusion research, Seville (Spain), 26 Sep - 1 
oct 1994). Order Number DE95000591. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Probe measurements in MST indicate that RFP particle and en- 
ergy loss is governed by magnetic fluctuations inside r/a = 0.8, with 
energy carried out convectively by superthermal electrons. The ra- 
dial loss rate is lower than the Rechester-Rosenbluth level, 
presumably due to the establishment of a restraining ambipolar po- 
tential. Several aspects of these measurements contradict the 
Kinetic Dynamo Theory, while the MHD dynamo EMF is measured 
to be large enough to drive the edge current carried by these su- 
perthermal electrons. 


34811 (DOE/ER/53217-T3) Theoretical atomic physics for 
fusion: 1994 Annual Report. Pindzola, M.S. Auburn Univ., AL 
(United States). Dept. of Physics. [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER53217. Order Number DE94019196. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The understanding of electron-ion collision processes in plasmas 
remains a key factor in the ultimate development of nuclear fusion 
as a viable energy source for the nation. The author’s 1993-1994 
research proposal delineated several areas of research in electron- 
ion scattering theory. In the paragraphs below the author 
summarizes 1994 efforts. 


34812 (DOE/ER/54124-1) Transport and dynamics in 
toroidal fusion systems: Report of second year progress, 
1993-1994. Schnack, D.D. (Science Applications International 
Corp., San Diego, CA (United States). Applied Plasma Physics and 
Technology Div.). Science Applications International Corp., San 
Diego, CA (United States). 9 May 1994. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
91ER54124. (SAIC—94/1098). Order Number DE94018653. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this document the author describes an extension of the spatial 
gridding techniques to an MHD model suitable for the description 
of the dynamics of toroidal fusion devices. Since the dominant 
MHD modes in these devices have relatively long toroidal wave- 
length, the toroidal coordinate is approximated with finite Fourier 
series. The unstructured, triangular mesh is used to describe the 
details of the poloidal geometry. With some exceptions, the hydro- 
dynamic variables are treated in a manner analogous to that used 
in CFD. These quantities (mass, energy, and momentum) are vol- 
ume based densities that satisfy scalar or vector conservation 
laws. The electromagnetic variables (the magnetic flux density B 
and the electric current density J) are area based densities that 
satisfy pseudo-vector conservation laws, and have no counterpart 
in fluid dynamics. These variables are also constrained to remain 
solenoidal. These quantities are represented on the triangular 
mesh in a new manner that is an extension of that used on rectan- 
gular, structured meshes. In this work the author has chosen to 
solve the primitive MHD equations in order to make the resulting 
codes and techniques more generally applicable to problems be- 
yond the narrow scope of tokamak plasmas. The temporal stiffness 
problems inherent in this description of tokamak dynamics that mo- 
tivate the reduced MHD model are addressed here with the 
semi-implicit method of time integration. Finally, the author remarks 
that, while the present work deals strictly with the MHD equations, 
other volume based fluid descriptions, such as diffusive transport 
could easily be adapted to these techniques and coupled with the 
description of the electromagnetic field presented here. 


34813 (DOE/ER/54241-131, pp. 1, Paper 15) Fluctuation 
measurements using the 2 MeV heavy ion beam probe on 
TEXT-U. Heard, J.W. (Rensselaer Polytechnic Institute, Troy, NY 
(United States)); Ouroua, A.; Crowley, T.P.; Schoch, P.M.; Hickok, 
R.L.; Connor, K.; Schwelberger, J.G.; White, R.R.; McLaren, P.E. 
Texas Univ., Austin, TX (United States). [1994]. (FRCR—446; 
CONF-940552-: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The heavy ion beam probe has been shown to measure local- 
ized, simultaneous density and potential fluctuations over a large 
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poloidal cross-section of the plasma. Interpretation of the fluctua- 
tion signals using spectral and correlation time analyses yield 
fluctuation amplitudes, correlation lengths, wave number and veloc- 
ity estimates that can help determine the turbulence properties of 
the fluctuations. Recent experimental results from the TEXT-U 2 
MeV heavy ion beam probe are presented with an emphasis on 
the spectral characteristics. 


34814 (DOE/ER/54241-131, pp. 9, Paper 9) Initial results 
from a charge exchange q-diagnostic on TEXT-U. Valanju, P.M. 
(Univ. of Texas, Austin, TX (United States)); Duraiappah, L.; Bengt- 
son, R.D.; Karzhavin, Y.; Nikitin, A. Texas Univ., Austin, TX (United 
States). [1994]. DOE Contract FG05-88ER53267. Grant 3658-139. 
(FRCR-446; CONF-940552-: 10. topical conference on high- 
temperature plasma diagnostics, Rochester, NY (United States), 
8-12 May 1994). In Papers presented at the Tenth Topical Confer- 
ence on High-Temperature Plasma Diagnostics. 253p. Order 
Number DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present initial results from a new q-diagnostic for 
TEXT-Upgrade. This method is based on using a toroidal array of 
detectors to determine the plane in which beam-injected neutrals 
are emitted after two charge-exchange collisions. The potential ad- 
vantages are low cost, full plasma accessibility, and good time 
resolution. Their initial series of experiments on TEXT-U estab- 
lished the feasibility of this technique. 


34815 (DOE/ER/54241-131, pp. 9, Paper 10) A method for 
neutral spectra analysis taking ripple-trapped particle losses 
into account. Dnestrovskij, A.Yu. (Kurchatov Institute, Moscow 
(Russian Federation)); Bengtson, R.D.; Karzhavin, Y.; Ouroua, A. 
Texas Univ., Austin, TX (United States). [1994]. DOE Contract 
FG05-88ER53267. (FRCR-446; CONF-940552-: 10. topical con- 
ference on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). In Papers presented at the Tenth 
Topical Conference on High-Temperature Plasma Diagnostics. 
253p. Order Number DE94015854. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An analysis technique of charge exchange neutral spectra is pro- 
posed and tested to obtain ion temperatures of a tokamak plasma. 
The technique models the deviation of the ion distribution from 
Maxwellian because of ripple trapped particles and introduces a 
hot ion effective temperature as a fitting parameter. The analysis 
code has been used to analyze active charge exchange data from 
TEXT discharges in which a significant up-down asymmetry in the 
neutral spectra was noted. An analysis considering ripple trapped 
particles removed some of the asymmetry and indicated the need 
for another mechanism for distorting charge exchange spectra. 


34816 (DOE/ER/54241-131, pp. 12, Paper 5) A varying 
cross section magnetic coil diagnostic used in digital feed- 
back control of plasma position in TEXT-Upgrade. Foster, M.S. 
(Univ. of Texas, Austin, TX (United States)); Craig, J.L.; Wootton, 
A.J.; Phillips, P.E.; Uglum, J.; Solano, E.R.; Brower, D.L.; Jiang, 
Y.; McCool, S.C.; Lierzer, J. Texas Univ., Austin, TX (United 
States). [1994]. DOE Contract FG05-88ER53267. (FRCR—-446; 
CONF-940552-: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

A magnetic pickup coil diagnostic set is used to measure the po- 
sition of the plasma column in the Texas Experimental Tokamak 
Upgrade (TEXT-U) project. The output from this coil set is used in 
a digital feedback system to control the plasma position. In order to 
provide a fast time response for the feedback system, one 
complete coil set is located on the interior of the non-circular, thick- 
walled, stainless steel vacuum vessel. Another set with a slower 
time response is located on the exterior of the vacuum vessel. To 
simplify and speed up data acquisition and processing, the coils 
are constructed so that the X and Y coordinates of the plasma cur- 
rent centroid are each determined using the signals from only two 
separate coils. For both coordinates one coil is used to measure a 
tangential (relative to the coil surface) magnetic field component, 
while the second coil measures a normal field component. Due to 
physical constraints, the coils are not continuous around the vac- 
uum vessel. The presence of gaps in the coils causes pickup of 





the external current flowing in the divertor coil windings during 
TEXT-U diverted discharges. This pickup has been successfully 
nulled out by adding a divertor current Rogowski coil to the X posi- 
tion coil circuit. The data indicates that these coils, along with the 
digital feedback system, provide effective and flexible position con- 
trol for a wide range of TEXT-U plasma parameters. 


34817 (DOE/ER/54241-131, pp. 12, Paper 17) A phase con- 
trast imaging system for TEXT-U. Chatterjee, R. (Univ. of Texas, 
Austin, TX (United States)); Hallock, G.A.; Gartman, M.L. Texas 
Univ., Austin, TX (United States). [1994]. DOE Contract FG05- 
88ER53267. (FRCR-446; CONF-940552-: 10. topical conference 
on high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). In Papers presented at the Tenth Topical 
Conference on High-Temperature Plasma Diagnostics. 253p. Or- 
der Number DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

A diagnostic to study plasma density fluctuations, Phase Con- 
trast Imaging (PCI) has been developed for the Texas Experimental 
Tokamak-Upgrade. The diagnostic has a sensitivity of about 10-+ 
Neo and is capable of detecting a wide range of wavenumbers (0.5 
em-' - 12 cm—") with a bandwidth of 500 Khz. The design of the 
diagnostic, some results of acoustic calibration tests and prelimi- 
nary results of simulation of expected spectra are presented. 


34818 (DOE/ER/54241-—131, pp. 14, Paper 18) Development 
of rugged corner cube detectors for the TEXT-U FIR interfer- 
ometer. Hallock, G.A. (Univ. of Texas, Austin, TX (United States)); 
Gartman, M.L.; Ling, H. Texas Univ., Austin, TX (United States). 
[1994]. DOE Contract FG05-88ER53267. (FRCR-446; CONF- 
940552—: 10. topical conference on high-temperature plasma 
diagnostics, Rochester, NY (United States), 8-12 May 1994). In 
Papers presented at the Tenth Topical Conference on High- 
Temperature Plasma _ Diagnostics. 253p. Order Number 


DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 
The corner cube mixers originally developed for the TEXT-U far- 
infrared interferometer were susceptible to damage by tokamak 


radiation. The source of the damage has been traced to intense 
wpe bursts emitted by the tokamak during start-up. The authors 
have determined that this radiation was coupled into the detector 
through a small gap in the original design. An electromagnetic 
model has been used to calculate the electric field distribution 


within the gap. Results are consistent with the expected power in a 
burst. 


34819 (DOE/ER/54241-131, pp. 14, Paper 4) Measurement 
of temperature fluctuations from electron-cyclotron emission. 
Watts, C. (Auburn Univ., AL (United States)); Gandy, R.F.; Rempel, 
T.D.; Cima, G. Texas Univ., Austin, TX (United States). [1994]. 
DOE Contract FG05-88ER53267. (FRCR-446; CONF-940552-: 
10. topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). In Papers pre- 
sented at the Tenth Topical Conference on High-Temperature 
Plasma Diagnostics. 253p. Order Number DE94015854. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radial scans of ECE high frequency electron temperature fluctu- 
ations Ts.ms have been performed in TEXT-U ohmic discharges. 
The measurements were accomplished by using a technique corre- 
lating the signal at two disjoint frequency bands emitted from 
essentially the same plasma volumes. Focusing and defocusing 
the optics allows the authors to estimate the poloidal k spectrum of 
these fluctuations. Applying the analysis synchronously with the 
sawtooth oscillations they show that, in the central region of the 
plasma, sawteeth are the dominant contribution to low frequency 
modes. Additionally, by adjusting the frequency of one of the 
bands, they can separate the two volumes and thus estimate the 
radial correlation of these fluctuations. 


34820 (DOE/ER/54241-131, pp. 14, Paper 7) Wave launch- 
ing as a diagnostic tool to investigate plasma turbulence. Tsui, 
H.Y.W. (Univ. of Texas, Austin, TX (United States)); Bengtson, 
R.D.; Li, G.X.; Richards, B.; Uglum, J.; Wootton, AJ.; Uckan, T. 
Texas Univ., Austin, TX (United States). [1994]. DOE Contract 
AC05-840R21400. (FRCR-446; CONF-940552-: 10. topical con- 
ference on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). In Papers presented at the Tenth 
Topical Conference on High-Temperature Plasma Diagnostics. 
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253p. Order Number DE94015854. Source: 
GPO Dep. 

An experimental scheme to extend the investigation of plasma 
turbulence has been implemented. It involves driving waves into 
the plasma to modify the statistical properties of the fluctuations; 
the dynamic balance of the turbulence is perturbed via the injection 
of waves at selected spectral regions. A conditional sampling tech- 
nique is used in conjunction with correlation analyses to study the 
wave launching and the wave-wave coupling processes. Experi- 
mental results from TEXT-U tokamak show that the launched 
waves interact with the intrinsic fluctuations both linearly and non- 
linearly. The attainment of driven nonlinearity is necessary for this 
diagnostic scheme to work. It is also the key to an active modifica- 
tion and control of edge turbulence in tokamaks. 


34821 (DOE/ER/54241-131, pp. 15, Paper 6) High- 
sensitivity, high-resolution measurements of radiated power 
on TEXT-U. Yizhi Wen (Univ. of Science and Technology of China, 
Hefei (China)); Bravenec, R.V. Texas Univ., Austin, TX (United 
States). [1994]. DOE Contract FG05-88ER53267. (FRCR-446; 
CONF-940552-—: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

Investigations of a possible radiation drive of edge turbulence in 
tokamaks require sensitive radiated power measurements having 
high temporal and spatial resolution. The authors use a commer- 
cially available 16-element X-UV-enhanced photodiode array 
having essentially 100% quantum efficiency from ~ 25 eV to > 6 
keV. The frequency response is presently limited by the amplifiers 
to ~ 50 kHz, although the ultimate response is expected to be 
much higher (>200 kHz). Each element’s view is ~ 0.4 cm wide 
along the major radius at the plasma midplane while the view of 
the entire array is ~ 6.3 cm wide and is scannable over the entire 
plasma cross section. The details of the system as well as obser- 
vations of fine spatial structures and fluctuations undetectable by 
conventional bolometers are presented. 


34822 (DOE/ER/54241—131, pp. 15, Paper 13) Horizontal 
view interferometer on TEXT-Upgrade. Jiang, Y. (Univ. of 
California, Los Angeles, CA (United States)); Brower, D.L. Texas 
Univ., Austin, TX (United States). [1994]. DOE Contract FG03- 
86ER53225. (FRCR-446; CONF-940552-: 10. topical conference 
on high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). In Papers presented at the Tenth Topical 
Conference on High-Temperature Plasma Diagnostics. 253p. Or- 
der Number DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The first experimental results from the horizontal-view, multichan- 
nel, heterodyne FIR interferometer system on TEXT-Upgrade are 
reported. The system employs parabolic beam-expansion optics 
and a 15 cm array with minimum channel spacing of 1.5 cm. Pro- 
files of the plasma electron density will be presented. In addition, 
small-amplitude density perturbations resulting from sawteeth and 
tearing modes are examined. Due to the double-pass of the laser 
beam through the plasma and the large distance of the detector ar- 
ray [2.5 m] from the plasma, refractive effects must be addressed 
for densities greater than 2 x 10’? cm-%. A ray tracing code is de- 
veloped to correct the measured profiles. 


34823 (DOE/ER/54241-—131, pp. 15, Paper 16) The time do- 
main triple probe method. Meier, M.A. (Univ. of Texas, Austin, 
TX (United States)); Hallock, G.A.; Tsui, H.Y.W.; Bengtson, R.D. 
Texas Univ., Austin, TX (United States). [1994]. (FRCR-446; 
CONF-940552-: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

A new Langmuir probe technique based on the triple probe 
method is being developed to provide simultaneous measurement 
of plasma temperature, potential, and density with the temporal 
and spatial resolution required to accurately characterize plasma 
turbulence. When the conventional triple probe method is used in 
an inhomogeneous plasma, local differences in the plasma mea- 
sured at each probe introduce significant error in the estimation of 


OSTI; NTIS; INIS; 
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turbulence parameters. The Time Domain Triple Probe method 
(TOTP) uses high speed switching of Langmuir probe potential, 
rather than spatially separated probes, to gather the triple probe in- 
formation thus avoiding these errors. Analysis indicates that 
plasma response times and recent electronics technology meet the 
requirements to implement the TDTP method. Data reduction tech- 
niques of TDTP data are to include linear and higher order 
correlation analysis to estimate fluctuation induced particle and 
thermal transport, as well as energy relationships between temper- 
ature, density, and potential fluctuations. 


34824 (DOE/ER/54241-131, pp. 16, Paper 1) Effects of lim- 
ited spatial resolution on fluctuation measurements. Bravenec, 
R.V. (Univ. of Texas, Austin, TX (United States)); Wootton, A.J. 
Texas Univ., Austin, TX (United States). [1994]. DOE Contract 
FG05-88ER53267. (FRCR-446; CONF-940552-: 10. topical con- 
ference on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). In Papers presented at the Tenth 
Topical Conference on High-Temperature Plasma Diagnostics. 
253p. Order Number DE94015854. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The finite sample volumes of fluctuation diagnostics distort the 
measurements not only by averaging the gross fluctuation parame- 
ters over the sample volumes, but more importantly (except for 
collective scattering), by attenuating the shorter wavelength compo- 
nents. In this work the response of various sample volume sizes 
and orientations to a model fluctuation power spectrum S(k,w) are 
examined. The model spectrum is fashioned after observations by 
far-infrared scattering on TEXT. The sample-volume extent in the 
direction of propagation of the turbulence is shown to be the most 
critical - not only does it reduce the measured fluctuation amplitude 
and correlation length (as does an extent perpendicular to the prop- 
agation direction), but also reduces the measured mean frequency 
and increases the apparent average phase velocity of the fluctua- 
tions. The differing sizes, shapes, and orientations of the sample 
volumes among fluctuation diagnostics, as well as deliberate varia- 
tions within a single diagnostic, provide information on the form of 
the underlying turbulence and can be exploited to refine the model. 


34825 (DOE/ER/54241-131, pp. 16, Paper 2) Correlation ra- 
diometry of electron cyclotron radiation in TEXT-U. Cima, G. 
(Fusion Research Center, Austin, TX (United States)); Watts, C.,; 
Gandy, R. Texas Univ., Austin, TX (United States). [1994]. (FRCR- 
446; CONF-940552-: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

Very low level plasma density and temperature fluctuations can 
be responsible for anomalous transport in thermonuclear magnetic 
traps. Measuring these fluctuations by detecting plasma electron 
cyclotron emission (ECE) is both convenient and difficult. The most 
attractive feature of ECE is the good localization of the source, 
unique to this range of frequencies among plasma radiation. To 
maintain spatial resolution, only a small number of radiation modes 
should be detected and the consequent poor statistics of the ECE 
measurement allows one to measure only the average value for 
the temperature fluctuation amplitude via correlation analysis of two 
ECE signals with suitable correlation properties. Initial measure- 
ments of this kind have been performed successfully but the 
results have only been partially conclusive as to the relevance of 
electrostatic turbulence to heat transport because of still too limited 
a spatial resolution and the inability of correlating the measured 
signals with corresponding potential fluctuation measurements. 
Suggestions of how to extend the present results to correct for 
these drawbacks are discussed. 


34826 (DOE/ER/54241-131, pp. 16, Paper 11) Application of 
a three sample volume S(k,w) estimate to optical measure- 
ments of turbulence on TEXT. Hurwitz, P.D. (Univ. of Texas, 
Austin, TX (United States)); Rowan, W.L. Texas Univ., Austin, TX 
(United States). [1994]. DOE Contract FG05-88ER53267. (FRCR- 
446; CONF-940552-: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). In Papers presented at the Tenth Topical Conference on 
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High-Temperature Plasma Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The flexibility and non-intrusive nature of spectroscopic measure- 
ments can complement results from Langmuir probes by extending 
fluctuation measurements to otherwise inaccessible regions of the 
plasma. On TEXT, studies of fluctuations in Ha light using a photo- 
diode array (PDA) detector have yielded estimates for fluctuation 
characteristics that are in qualitative agreement with those from 
probes. The most obvious limitation of this spectroscopic diagnostic 
is its extended radial viewing volume which overlaps the naturally 
occurring velocity shear layer just inside the last closed flux sur- 
face (LCFS). The authors present here a three sample volume 
estimate for the spectral density function S(k,w) which models the 
PDA signal as consisting of two modes in k space corresponding 
to the contributions from inside and outside of the shear layer. This 
method aids in the radial localization of the PDA measurement and 
may be applied to other diagnostics as well. 


34827 (DOE/ER/54241-131, pp. 16, Paper 12) Initial opera- 
tion of the 2D FIRSIS on TEXT-Upgrade. Brower, D.L. (Univ. of 
California, Los Angeles, CA (United States)); Jiang, Y. Texas Univ., 
Austin, TX (United States). [1994]. DOE Contract FG03- 
86ER53225. (FRCR-446; CONF-940552-: 10. topical conference 
on high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). In Papers presented at the Tenth Topical 
Conference on High-Temperature Plasma Diagnostics. 253p. Or- 
der Number DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 
The UCLA far-infrared scattering/interferometry system [FIRSIS] 
on TEXT-Upgrade has recently been modified to include a 2D ca- 
pability. Along with the vertically viewing system, a horizontal-view 
has been added. For interferometric measurements of the plasma 
density profile, the vertical view consists of a 45 cm array while the 
horizontal view array spans 15 cm. Density profiles of TEXT- 
Upgrade plasmas will be presented. Issues of plasma position, 
profile symmetry and transport are addressed. For collective 
scattering measurements of electron density fluctuations, cross- 
correlation of scattered signals from the two orthogonal views at 
the same wavevector will be examined. Finite cross-coherence 
may be used to spatially localize the fluctuation measurements. 


34828 (DOE/ER/54241-131, pp. 17, Paper 3) Vertical 
viewing of electron-cyclotron emissions for diagnosing fast- 
electron dynamics in TEXT-U. Roberts, D.R. (Univ. of Texas, 
Austin, TX (United States)); Steimle, R.F.; Cima, G.; Giruzzi, G.; 
Watts, C. Texas Univ., Austin, TX (United States). [1994]. DOE 
Contract FG05-88ER53267. (FRCR-446; CONF-940552-: 10. topi- 
cal conference on high-temperature plasma diagnostics, Rochester, 
NY (United States), 8-12 May 1994). In Papers presented at the 
Tenth Topical Conference on High-Temperature Plasma Diagnos- 
tics. 253p. Order Number DE94015854. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A system for vertically observing the second-harmonic electron- 
cyclotron emissions from the TEXT-U tokamak in conjunction with 
fundamental electron-cyclotron heating is described. Using external 
collection optics and heterodyne receivers, measurements of the 
electron distribution can be performed over two-thirds of the 
plasma radius and on transport time-scales. Observations are typi- 
cally of electrons with energy E<100keV and either steep or 
shallow pitch angle, depending upon the toroidal viewing angle rel- 
ative to the plasma current. Two methods are also described for 
measuring the radial losses of the fast electrons. 


34829 (DOE/ER/54241-131, pp. 19, Paper 8) Edge parame- 
ters from an energy analyzer and particle transport on 
TEXT-U. Crockett, D.B. (Univ. of Texas, Austin, TX (United 
States)); Phillips, P.E.; Craven, W.A.; Rowan, W.L.; Wootton, A.J.; 
Wan, A.S.; Yang, T.F. Texas Univ., Austin, TX (United States). 
[1994]. DOE Contract FG05-88ER53267. (FRCR-446; CONF- 
940552-: 10. topical conference on high-temperature plasma 
diagnostics, Rochester, NY (United States), 8-12 May 1994). In 
Papers presented at the Tenth Topical Conference on High- 
Temperature Plasma _ Diagnostics. 253p. Order Number 
DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The energy distributions of ions and electrons in the scrape-off 
layer of TEXT are measured with a bi-directional Retarding Field 
Analyzer (RFA). The probe provides simultaneous measurements 





parallel and anti-parallel to the plasma current. Large asymmetries 
in this direction in the flux and temperature that were found with 
the RFA appear largely due to differences in the connection 
lengths L.. The measurements from the analyzer are compared 
with the results of a simple edge model to infer the edge particle 
diffusion coefficient. While the measurements are consistent with 
the model for longer connection lengths (~ 10 meters in TEXT-U), 
the agreement deteriorates for L. less than two meters. 


34830 (DOE/ER/54241—131, pp. 19, Paper 14) Plasma po- 
tential measurements on TEXT-Upgrade with a 2 MeV heavy 
lon beam probe. Ouroua, A. (Rensselaer Polytechnic Institute, 
Troy, NY (United States)); Heard, J.W.; Crowley, T.P.; Schoch, 
P.M.; Connor, K.A.; White, R.R.; Schwelberger, J.; McLaren, P.E.; 
Demers, D.; Russell, W. Texas Univ., Austin, TX (United States). 
[1994]. (FRCR-446; CONF-940552-: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). In Papers presented at the Tenth Topical 
Conference on High-Temperature Plasma Diagnostics. 253p. Or- 
der Number DE94015854. Source: OSTI; NTIS; INIS; GPO Dep. 

The plasma potential is measured in TEXT-Upgrade tokamak by 
injection and detection of high energy heavy ions (thallium, and 
cesium with a single charge) using a 2 MeV accelerator and a par- 
allel plate energy analyzer. The change in beam energy, as it 
crosses the plasma, gives the local plasma potential at the mea- 
surement volume. Recent results of high energy beam operations 
are presented. 


34831 (DOE/ER/54241-133) Runaway electrons in TEXT-U. 
Freeman, M.R. Texas Univ., Austin, TX (United States). Fusion 
Research Center. 1 Aug 1994. 59p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG03-94ER54241. 


Order Number DE94019218. Source: OSTI; NTIS; INIS; GPO Dep. 

Runaway electrons have long been studied in tokamak plasmas. 
The previous results regarding runaway electrons and the detection 
of hard x-rays are reviewed. The hard x-ray energy on TEXT-U is 


measured and the scaling of energy with electron density, ne, is 
noted. This scaling suggests a runaway source term that scales 
roughly as ne/’. The results indicate that runaways are created 
throughout the discharges. An upper bound for X, due to magnetic 
fluctuations was found to be .0343 m?/s. This is an order of magni- 
tude too low to explain the thermal transport in TEXT, implying that 


electrostatic fluctuations are important in thermal transport in 
TEXT. 


34832 (DOE/ER/54241-134) Measurements of the Auburn 
ECE optical system parameters for temperature fluctuation 
measurements on TEXT-U. Koltonyuk, M. (Columbia Univ., New 
York, NY (United States)); Watts, C. Texas Univ., Austin, TX 
(United States). Fusion Research Center. 29 Aug 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-94ER54241. (FRCR-449). Order Number DE94019217. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Calibration measurements were performed on Auburn ECE an- 
tenna system to determine the beam waist size and location at 
several characteristic frequencies typically used in TEXT-U 
experiments, and compare these with known manufacturer's speci- 
fications. A halogen bulb, acting as a microwave source, swept a 
grid of points in a plane parallel to antenna lens’ surface. The in- 
tensity of the collected signal was recorded and later fitted to a 
Gaussian for several values of the radial distance from the lens, 
thus enabling us to estimate the beam waist size and position. 
Knowledge of the minimum spot size possible allows us to deter- 
mine the maximum resolution in measuring the wavelength of the 
T, fluctuations in the plasma. Results indicate that the Auburn opti- 


cal system produces the beam with the waist size bigger than was 
originally expected. 


34833 (DOE/ET/51013-305) Viewgraphs presented at the 
ASDEX/DOE workshop on disruptions in divertor tokamaks. 
Granetz, R. (and others); Gruber, O.; Zohm, H. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter. [1994]. 369p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-78ET51013. (PFC/CP—94-01; CONF- 
9403152—Summ.: ASDEX/DOE workshop on disruptions in divertor 
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tokamaks, Cambridge, MA (United States), 14-15 Mar 1994). Order 
Number DE94018650. Source: OSTI; NTIS; INIS; GPO Dep. 

The emphasis of this year's ASDEX/DOE workshop was on dis- 
ruptions in diverted tokamaks. The meeting was held here at MIT 
on 14-15 March. It is particularly appropriate that MIT hosted the 
workshop this year, since Alcator C-Mod had just recently com- 
pleted its very first run campaign, and disruptions are one of the 
key areas of research in our program. There were a total of 14 
speakers, with participants from IPP (Garching), CRPP (Lausanne), 
Culham, General Atomics, PPPL, Sandia, ORNL, the ITER JCT, 
and MIT. The subjects addressed included statistical analysis of 
disruption probabilities in ASDEX, modelling of the vertical axisym- 
metric plasma motion in DIill-D, impact of disruptions on the design 
of the ITER divertors, modelling of runaway electrons, and TSC 
calculations of disruption-induced currents and forces in TPX, etc. 
One item of particular interest to us was the experimental correla- 
tion of halo current magnitude with plasma current on 
ASDEX-Upgrade. The data indicates at least a linear, and possibly 
even a quadractic dependence. This has important implications for 
Alcator C-Mod, since it would predict halo currents of order 1 MA 
or more at full performance. At the conclusion of the talks, an infor- 
mal discussion of disruption databases was held, primarily for the 
purpose of helping us develop a useful one for C-Mod. 


34834 (ECN-RX-93-119) Surface temperature response of 
carbon materials to disruption-like heat loads. Osch, E.V. van 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Laan, J.G. van der; Febvre, M.; Kranenburg, M.A.C. van. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Feb 1994. 30p. Sponsored by Commission of the European 
Communities, Luxembourg (Luxembourg). (CONF-930928—: 6. in- 
ternational conference on fusion reactor materials, Stresa (Italy), 
27 Sep - 1 oct 1993). Order Number DE95703326. Source: OSTI; 
NTIS; INIS. 

The surface temperature response of materials under short pulse 
high heat loads, as anticipated in future fusion devices, is investi- 
gated experimentally and numerically. Surface temperature 
measurements for 10 ms laser and electron beam heat loads are 
presented. Numerical calculations include a more detailed study of 
the effect of the penetration depth of high energy electrons in mat- 
ter on surface temperature evolution, melting and evaporation. 
Comparison of available thermophysical material data and mea- 
sured thermal responses show reasonable correlation. (orig.) 


34835 (EUR-CEA-FC—1476) Microwave transmission mea- 
surements in Tore Supra during lower hybrid current drive. 
Segui, J.Ly Giruzzi, G. Association Euratom-CEA, Centre d'Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1993. 22p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The structure and the dynamics of the fast electron tail gener- 
ated in Tore Supra during lower hybrid current drive experiments 
are investigated by means of a microwave transmission diagnostic 
at frequencies close to the electron cyclotron frequency, installed 
on a vertical chord. Measurements have been performed both in 
steady-state and during the relaxation phase following the end of 
the lower hybrid power pulse. The measured transmission spectra 
are compared with simulations performed by means of a 3-D 
Fokker-Planck code and are found to be in excellent agreement 
with them, both in the general structure and in the level, as well as 
in the dynamical behaviour. It is shown that this diagnostic yields 
the extension of the lower hybrid wave spectrum actually sustain- 
ing the non-inductive current, as well as substantial indications on 
its radial location. These results support the use of vertical trans- 
mission measurements as the most specific diagnostic method for 
lower hybrid current drive experiments. (authors). 19 refs., 9 figs. 


34836 (EUR-CEA-FC—1495) MHD stability properties of a 
system of reduced toroidal MHD equations. Maschke, E.K.; 
Morros Tosas, J.; Urquijo, G. Association Euratom-CEA, Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. 1993. 10p. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A system of reduced toroidal magneto-hydrodynamic (MHD) 
equations is derived from a general scalar representation of the 
complete MHD system, using an ordering in terms of the inverse 
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aspect ratio « of a toroidal plasma. It is shown that the energy prin- 
ciple for the reduced equations is identical with the usual energy 
principle of the complete MHD system, to the appropriate order in 
e. Thus, the reduced equations have the same ideal MHD stability 
limits as the full MHD equations. (authors). 6 refs. 


34837 (EUR-CEA-FC—1498) Energy measurement of fast 
ions trapped in the toroidal field ripple of Tore Supra. Basiuk, 
V.; Becoulet, A.; Hutter, T.; Martin, G.; Pecquet, A.L.; Saoutic, B. 
Association Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Sep 1993. 9p. (CONF-9305231-: International 
Atomic Energy Agency (IAEA) technical committee meeting, Trieste 
(Italy), 10-14 May 1993). Source: OSTI; NTIS (US Sales Only); 
INIS. 

During additional heating in Tore Supra (ICRF or NBI) fast ion 
losses due to the toroidal field ripple were clearly measured by a 
set of graphite probes. This diagnostic collects the flow of fast ions 
entering a vertical port and usually shows a maximum flux for ions 
originating from the vicinity of surface 6* = 0. During the monster 
sawteeth regime, achieved with ICRF, a remarkable phenomenon 
was observed: the ejection of fast ions, not correlated with any 
measured MHD activity. The radial distribution of these ions is quite 
different from that usually observed exhibiting a peak located in the 
central section of the plasma. In order to measure the energy dis- 
tribution of these ions, from 80 keV (energy of the neutral beam 
injected in Tore Supra) up to 1 MeV (expected during ICRF), a new 
diagnostic is under construction. The principle of the diagnostic is 
to discriminate the ions in energy using their Larmor radius (p = 
1.3 cm for 100 keV — p = 3.6 cm for 700 keV, B = 4T). The de- 
tector is made of a hollow graphite cylinder with a small entrance 
slot, located in a vertical port on the ion drift side. An array of six 
metallic collectors placed inside the graphite cylinder intercepts the 
ions. The current on each collector was estimated at 10 — 100 nA, 
during ICRF heating. The energy resolution of this diagnostic is ex- 
pected to be about 20 keV for the lowest energy range and 100 
keV for the highest. This type of ruggedized detector might be ex- 
trapolated for the measurements of alpha particle losses in future 
DT experiments. It should also be suitable for the studies of sto- 
chastic ripple diffusion. (authors). 3 refs., 9 figs. 


34838 (EUR-CEA-FC-1499) Analysis of plasma dynamics 
using the biorthogonal decomposition. Dudok de Wit, T. (Asso- 
ciation Euratom-CEA, Centre d’Etudes de Cadarache, 13 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee); Pecquet, A.L.; Vallet, J.C.; Lima, R. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Sep 1993. 48p. Source: OSTI; NTIS (US Sales Only); INIS. 

Many experiments in plasma physics require the analysis of 
spatio-temporal signals. Standard techniques such as the Fourier 
transform do not readily apply to them and a different approach, 
based on the biorthogonal decomposition, is presented. It proceeds 
by splitting the signal into orthogonal spatial and temporal modes. 
Signals with apparently complex structures can be decomposed 
into a few coherent modes which are often associated with differ- 
ent physical mechanisms. The method is applied to macroscopic 
plasma fluctuations as observed on the Tore Supra tokamak, using 
soft X-ray and magnetic measurements. (authors). 38 refs., 21 figs. 


34839 (EUR-CEA-FC—1500) Kinetic theory of magnetic is- 
land stability in tokamaks. Zabiego, M.; Garbet, X. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Oct 1993. 41p. Source: OSTI; NTIS (US Sales Only); INIS. 

The non linear behavior of low and large wave number tearing 
modes is studied. The emphasis is layed on diamagnetic effects. A 
kinetic equation, including transport processes associated with a 
background of microturbulence, is used to describe the electron 
component. Such transport processes are shown to play a signifi- 
cant role in the adjustment of density and temperature profile and 
also in the calculation of the island rotation frequency. The fluctuat- 
ing electric potential is calculated self-consistently, using the 
differential response of electrons and ions. Four regimes are con- 
sidered, related to island width (smaller or larger than an ion 
Larmor radius) and transport regime (electron-ion collisions or 
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electro-viscosity dominated). It is shown that diamagnetism does 
not influence the island stability for small island width in the vis- 
cous regime, as long as the constant A constraint is maintained. It 
turns out that the release of this constraint may strongly modify the 
previously calculated stability thresholds. Finally, it is found that 
diamagnetism is destabilizing (stabilizing) for island width smaller 
(larger) than an ion Larmor radius, in both resistive and viscous 
regimes. A typical island evolution scenario is studied which shows 


that even large scale tearing modes with positive A’ could saturate 


to island width of order of a few ion Larmor radii. Illustrative A’ 
threshold and island saturation size are calculated. (authors). 31 
refs., 5 figs., 3 tabs. 


34840 (GA-A-21708) Enhanced scrape-off layer plasma in 
Dill-D double-null discharges. Watkins, J.G. (Sandia National 
Labs., Albuquerque, NM (United States)); Jong, R.A.; Moyer, R.A. 
General Atomics, San Diego, CA (United States); California Univ., 
Los Angeles, CA (United States); Sandia National Labs., Albu- 
querque, NM (United States); Lawrence Livermore National Lab.., 
CA (United States). Jul 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO3-89ER51114 ; 
FG03-89ER51121 ; AC04-94AL85000 ; W-7405-ENG-48. (CONF- 
940580-18: 11. international conference on plasma surface 
interactions in controlled fusion devices, Mito (Japan), 23-27 May 
1994). Order Number DE94017977. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this paper, the authors examine a denser and broader scrape- 
off layer (SOL) plasma, first seen in VH mode, in the Dill-D 
tokamak. The enhanced SOL appears in many types of double-null 
(DN) discharges and is not a property of VH-mode only. The DN 
enhanced SOL density and temperature profiles exhibit a 5-6 cm 
broad profile outside the separatrix. For DN and single-null (SN) 
boundary geometry with similar core plasma conditions, the en- 
hanced SOL is only observed in high triangularity discharges. The 
origin of the enhanced SOL is, however, not yet understood. 


34841 (IPP—2/321) A sufficient condition for the lack of 
cellular convection in a dissipative plasma column. Spada, M. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Nov 
1993. 21p. Order Number DE95708600. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A one-dimensional boundary-value problem of dissipative plasma 
equilibrium in a cylinder is formulated and analytically solved. As 
regards the data, axial symmetry and uniformity along the axis of 
the cylinder are assumed; as regards the solution(s), a given peri- 
odicity along the axis of the cylinder is imposed. Viscous stresses 
and resistance are the dissipation processes taken into account, 
while a particle source and an externally driven electric field sustain 
the pressure gradient in the plasma. Plasma density, coefficients of 
viscosity and resistivity are given smooth functions of the radius. 
After analytically solving the boundary-value problem, a functional 
setting of the equations is established and a problem for weak so- 
lutions is formulated. The main achievement of the analysis is a 
rigorous uniqueness and nonlinear stability result for the analytical 
solution found; since such a solution describes a merely radial flow 
of the plasma across nested magnetic surfaces, what is derived is 
a sufficient condition for the lack of cellular convection. Finally, the 
significance of the physical model introduced in this paper, and 
herein theoretically analysed, is pointed out in view of possible 
computational work which might yield valuable insight. (orig.) 


34842 (IPP—2/326) Resonant interaction of energetic ions 
with Alfven-like perturbations in stellarators. Karulin, N.; Wobig, 
H. Max-Planck-institut fuer Plasmaphysik, Garching (Germany). 
Apr 1994. 40p. Order Number DE95708015. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The modification of passing guiding center orbits of 3.5 MeV al- 
pha particles and 45 keV protons in the presence of global Alfven 
eigenmodes (GAE’s) is studied in modular advanced stellarators. It 
is found that if resonances between particles and waves occur, 
drift surfaces form a set of island structures. The mode numbers of 
the perturbations, which are dangerous for the energetic particle 
confinement, are discussed for two particular stellarators (Helias 
reactor and Wendelstein 7-AS). The perturbation amplitudes corre- 
sponding to the onset of orbit stochasticity are studied numerically. 





The coefficient of the collisionless stochastic diffusion is estimated 
using the island width derived analytically. (orig.) 


34843 (IPP-3/194) Remarks on application of VMEC and 
PROCTR to the Wendeistein 7-AS experiment. Yamada, H. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany)); 
Geiger, J.; Stroth, U.; Weller, A.; Howe, H.C. Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany). Feb 1994. 37p. Order 
Number DE95703300. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the application of the VMEC (Variational 
Moments Equilibrium Code) and PROCTR (PRedictOr Corrector 
TRansport code) numerical codes to the W7-AS experiment. The 
different versions of VMEC, each of which has been used for W7- 
AS and CHS (National Institute for Fusion Science, Nagoya, 
Japan), were compared to confirm their reliability and performance, 
and successfully benchmarked. The PROCTR code set was in- 
stalled in the Wendelstein-VAX cluster. Its potential in experimental 
interpretation and theoretical analysis was demonstrated for coordi- 
nate inversion based on full 3-D geometry, power balance analysis 
and time-dependent transport simulation. The benchmark tests of 
tools for finite-G equilibrium and power balance analysis are a 
prerequisite for the joint profile and configuration database for stel- 
larators which has just been started. We successfully recognized 
the compatibility of the schemes used on W7-AS and CHS. (orig.) 


34844 (IPP-3/195) A first step to a joint stellarator data- 
base. Stroth, U. (Association Euratom-Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany)); Kuehner, G.; Maassberg, H.; 
Murakami, M.; Dory, R.A. Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany). Feb 1994. 17p. Order Number DE95708212. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We report on a first step to an international stellarator database 
on global confinement data. The structure of the database is pre- 
sented and a list of plasma parameters coveredis added as an 
appendix. The principal problems encountered in stellarator 
databases are discussed on the basis of ATF and W7-AS data. A 
simple comparison with tokamak data is made in terms of LHD and 
tokamak L-mode scaling expressions. Furthermore, some useful 
relations are derived to convert scaling expressions from machine 
to physics variables. Constraints deduced from these relations are 
used to compare regression expressions which follow Bohm-like or 
gyro-Bohm-like scalings. Finally, it is demonstrated that in the 
frame of linear regression analysis it is technically not possible to 
deduce a reliable dependence of the energy confinement time on 
the plasma energy. (orig.) 


34845 (IPP—4/260) Paraxial WKB solution of a scalar wave 
equation. Pereverzev, G.V. (Gosudarstvenny) Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (Russian Fed- 
eration). Inst. Atomnoj Ehnergii). Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Apr 1993. 31p. Order Number 
DE95708675. Source: OSTI; NTIS (US Sales Only); INIS. 

An asymptotic method of solving a scalar wave equation in inho- 
mogeneous media is developed. This method is an extension of 
the WKB method to the multidimensional case. It reduces a gen- 
eral wave equation to a set of ordinary differential equations similar 
to that of the eikonal approach and includes the latter as a particu- 
lar case. However, the WKB method makes use of another kind of 
asymptotic expansion and, unlike the eikonal approach, describes 
the wave properties, i.e. diffraction and interference. At the same 
time, the three-dimensional WKB method is more simple for nu- 
merical treatment because the number of equations is less than in 
the eikonal approach. The method developed may be used for a 
calculation of wave fields in problems of RF heating, current drive 
and plasma diagnostics with microwave beams. (orig.) 


34846 (IPP-€/318) Negative-energy modes in a magneti- 
cally confined plasma in the framework of Maxwell-drift kinetic 
theory. Throumoulopoulos, G.N.; Pfirsch, D. Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany). Sep 1993. 45p. Order 
Number DE94798519. Source: OSTI; NTIS (US Sales Only); INIS. 

The general expression for the second-order perturbation energy 
of a Maxwell-drift kinetic system derived by Pfirsch and Morrison is 
evaluated for the case of a magnetically confined plasma for which 
the equilibrium quantities depend on one Cartesian coordinate y. 
The conditions for the existence of negative-energy modes with 
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vanishing initial field perturbations are also obtained. If the equilib- 
rium guiding centre distribution function fg,"°) of any particle 
species v has locally the property v) Sfg,,°)/Av) >0, where vy is the 
guiding centre velocity parallel to the magnetic field, and if this 
holds in the minimum energy reference frame, parallel and oblique 
negative-energy modes exist with no essential restriction on either 
the orientation or magnitude of the wave vector. This condition also 
holds for the equilibria of a homogeneous magnetized plasma and 
an inhomogeneous force-free plasma with sheared magnetic field. 
If Vv) Sfg,,)/Ov), <0, the oblique negative-energy modes possible in 
a magnetically confined plasma are nearly perpendicular. The con- 
dition for purely perpendicular negative-energy modes reads (dP()/ 
dydtg,')/ay <0, where P(°) is the plasma pressure. For the cases 
of tokamak-like and shearless stellarator-like equilibria, the exis- 
tence of perpendicular negative-energy modes is related to the 
threshold value 2/3 of the quantity n,=dinT_/dInN,, where T, is 
the temperature and N, the density of some particle species. This 
is lower than the critical n,-value for the onset of linear 
temperature-gradient-driven modes. 


34847 (IPP-li/191) W7-AS/W7-X contributions to the 20th 
European conference on controlled fusion and plasma heat- 
ing. Max-Planck-institut fuer Plasmaphysik, Garching (Germany). 
Aug 1993. 109p. (CONF-930720-: 20. European conference on 
controlled fusion and plasma physics, Lisbon (Portugal), 26-30 Jul 
1993). Order Number DE95708578. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report contains the 23 contributions of the Max-Planck- 
Institut fuer Plasmaphysik to the above mentioned conference. The 
contributions deal with plasma heating problems in the Wendelstein 
stellarators. (WL) 


34848 (IPP—II/191, [pp. 4]) Biturcation of electron tempera- 
ture in the high recycling regime. Suender, D. (Max-Planck 
Institut fuer Plasmaphysik, EURATOM Association, Bereich Berlin 
(Germany)); Wobig, H. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Aug 1993. (CONF-930720—: 20. European 
conference on controlled fusion and plasma physics, Lisbon (Portu- 
gal), 26-30 Jul 1993). In W7-AS/W7-X contributions to the 20th 
European conference on controlled fusion and plasma heating. 
109p. Order Number DE95708578. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication TOKAMAK DEVICES/electron temperature; 
BIFURCATION; PLASMA; PLASMA CONFINEMENT; PLASMA IM- 
PURITIES; THERMAL CONDUCTION 


34849 (IPP—II/191, [pp. 4]) Effect of neutral particles on 
density limits in tokamaks. Abramov, V.A. (Russian Scientific 
Center ’Kurchatov Institute’, Moscow (Russian Federation)); Bach- 
mann, P.; Morozov, D.Kh.; Suender, D. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Aug 1993. (CONF-930720-: 
20. European conference on controlled fusion and plasma physics, 
Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We present analytical expressions for the cooling rate Qe as a 
function of the plasma temperature T, éy:=N/n and \:=nj/n, where 
N, n;, n are the densities of hydrogen atoms, impurity ions and the 
plasma, respectively. We investigate the influence of the neutral 
particles on the critical densities and the stability of the system, 
taking into account ionization, charge exchange and impurity cool- 
ing. (orig.) 


34850 (IPP—Iil/191, [pp. 4]) Wendelstein 7-AS configurations 
at various mirror ratios and t-values. Beidier, C.D. (Max-Planck- 
Institut fuer Plasmaphysik, IPP-EURATOM Association, Garching 
(Germany)); Gasparino, U.; Geiger, J.; Harmeyer, E. W7-AS Team; 
ECRH Group. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Aug 1993. (CONF-930720—: 20. European conference 
on controlled fusion and plasma physics, Lisbon (Portugal), 26-30 
Jul 1993). In W7-AS/W7-X contributions to the 20th European con- 
ference on controlled fusion and plasma heating. 109p. Order 
Number DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

The coil systems of Wendelstein 7-AS provide various means to 
modify the vacuum-field topology for this experiment, to change ; 
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via the fields of the planar outer coils and to shift the magnetic sur- 
faces via the vertical field. An additional variation of the magnetic 
field strength along the field lines (toroidal direction, ¢) is obtained 
by different currents in the non-planar modular coils. The 'mirror ra- 
tio’ is defined in this paper as MR=(B2-B,)/(Bo+B,), where the 
fields B; and Bo are the values on axis in the ‘triangular’ plane, 
¢;=0, and the ’elliptical’ plane, ¢2=36 , respectively. An increased 
(positive or negative) mirror ratio influences the fraction and behav- 
iour of trapped particles and thus the neoclassical properties of the 
plasma, e.g. neoclassical losses in the Imfp-regime, the electric 
conductivity and the bootstrap current. The main effects of a 
changed mirror ratio are expected near the magnetic axis. (orig.) 


34851 (IPP-lI/191, [pp. 4]) Island divertor concept for the 
stellarator Wendelstein 7-X. Beidier, C.D. (Max-Planck-Institut 
fuer Plasmaphysik, IPP-EURATOM Association, Garching 
(Germany)); Harmeyer, E.; Kisslinger, J.; Rau, F.; Renner, H. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 1993. 
(CONF-930720—: 20. European conference on controlled fusion 
and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/ 
W7-X contributions to the 20th European conference on controlled 
fusion and plasma heating. 109p. Order Number DE95708578. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The proposed Advanced Stellarator Wendelstein 7-X, is a Helias 
configuration which has been optimized with respect to several cri- 
teria concerning plasma performance and coil geometry. The main 
data are: Ro=5.5 m, a=0.52 m, Bo=3 T. The aim of steady-state 
operation and a large heating power require a divertor configuration 
for control of plasma-wall interaction and minimization of impurity 
inflow. The goal is to optimize the magnetic field in the boundary 
region without losing any of the other favourable properties, to lo- 
cate suitable target plates in the outflowing plasma avoiding too 
excessive power loads and to hold back the re-emitted neutral gas 
for high recycling probability and pumping efficiency. The concept 
described in this paper utilizes the existence of large magnetic is- 
lands or their remnants in the plasma boundary. (orig.) 


34852 (IPP-Ii/191, [pp. 4]) Power balance in a Helias 
reactor. Beidier, C.D. (Max-Planck-institut fuer Plasmaphysik, EU- 
RATOM Association, Garching (Germany)); Harmeyer, €E.; 
Kisslinger, J.; Karulin, N.; Rau, F. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Aug 1993. (CONF-930720-: 20. 
European conference on controlled fusion and plasma physics, Lis- 
bon (Portugal), 26-30 Jul 1993). In W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication STELLARATORS/energy 
PLASMA; PLASMA HEATING; STELLARATORS; PLASMA 
CONFINEMENT; SCALING LAWS; PLASMA INSTABILITY; 
CHARGED-PARTICLE TRANSPORT; CONFINEMENT TIME 


34853 (IPP-II/191, [pp. 4]) Stability of neutral beam driven 
Altven eigenmodes in the Wendelstein W7-AS stellarator. 
Weller, A. (Max-Planck-institut fuer Plasmaphysik, IPP-EURATOM- 
Association, Garching (Germany)); Spong, D.A.; Hartfuss, H.J.; 
Jaenicke, R.; Lazaros, A. W7-AS Team; NBI Group. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Aug 1998. 
(CONF-930720—: 20. European conference on controlled fusion 
and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/ 
W7-X contributions to the 20th European conference on controlled 
fusion and plasma heating. 109p. Order Number DE95708578. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication STELLARATORS/beam injection heating; 
BEAM INJECTION HEATING/plasma instability; ALFVEN WAVES; 
PLASMA; STELLARATORS; NEUTRAL ATOM BEAM INJECTION; 
ELECTRON DENSITY; MAGNETIC FIELDS 


34854 (IPP—II/191, [pp. 4]) On the diffusive nature of W7- 
AS transport. Stroth, U. (Max-Planck-Institut fuer Plasmaphysik, 
EURATOM-IPP Association, Garching (Germany)); Giannone, L.; 
Erckmann, V.; Geist, T.; Hartfuss, H.J. W7-AS Team. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Aug 1993. 
(CONF-930720-: 20. European conference on controlled fusion 
and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/ 
W7-X contributions to the 20th European conference on controlled 
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fusion and plasma heating. 109p. Order Number DE95708578. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Particle and energy transport in W7-AS have many aspects which 
are in qualitative agreement with diffusive transport mechanisms. 
Unlike in tokamaks, the density profiles are flat in the source-free 
region and for the electron temperature no profile resilience is ob- 
served. A strong dependence of transport on the temperature 
gradient could be ruled out since agreement between the transport 
coefficients from steady state and perturbative studies has been 
observed both, in absolute value and parameter dependences. Fur- 
thermore, W7-AS transport was found to be compatible with a 
gyro-Bohm-like and, hence, local transport model. Similar to toka- 
maks, however, there are problems in relating the local transport 
coefficients to local plasma parameters. Especially the degradation 
of confinement with heating power cannot easily be connected to a 
local quantity. This difficulty is the subject of this paper. (orig.) 


34855 (IPP—Il/191, [pp. 4]) Open magnetic surfaces and 
resonant topology in the separatrix-dominated boundary re- 
gion of the W7-AS stellarator. Sardei, F. (Max-Planck-Institut fuer 
Plasmaphysik, IPP-EURATOM Ass., Garching (Germany)); Grigull, 
P.; Herre, G.; Kisslinger, J.; Richter-Gloetzl, M. W7-AS Team; 
ECRH Group. Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany). Aug 1993. (CONF-930720—: 20. European conference 
on controlled fusion and plasma physics, Lisbon (Portugal), 26-30 
Jul 1993). In W7-AS/W7-X contributions to the 20th European con- 
ference on controlled fusion and plasma heating. 109p. Order 
Number DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

The boundary of W7-AS for .~1/3 is defined by the contact with 
two up-down limiters. Smooth flux surfaces extend deep into the 
SOL, and the limiters map into large-size flux bundies of homoge- 
neous connection lengths. For this topology, a radial 1D transport 
model has been developed and used to derive radial profiles and 
density scaling of the diffusion coefficient in the limiter dominated 
SOL. At .>0.5, the boundary topology is totally different and ex- 
hibits open, divertor-like field structures which are responsible for 
highly non-homogeneous recycling and wall load distributions 
which are responsible for highly non-homogeneous recycling and 
wall load distributions. A comprehensive understanding of the 
plasma transport and recycling in this region is needed, for exam- 
ple, to optimize passive and active methods of particle and impurity 
control, to clarify the effects of the boundary conditions on the 
main plasma performance and to explore the divertor potential of 
W7-AS. Evaluation and correlation of local experimental data are 
more difficult in this open topology, as it cannot be parametrized by 
standard magnetic coordinates. (orig.) 


34856 (IPP-II/191, [pp. 4]) Particle and energy transport in 
the ASDEX scrape-off layer. McCormick, K. (Max-Planck-institut 
fuer Plasmaphysik, EURATOM Association, Garching (Germany)); 
Fiedler, S.; Kyriakakis, G.; Neuhauser, J.; Reiter, D.; Schneider, R. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 
1993. (CONF-930720—: 20. European conference on controlled fu- 
sion and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In 
W7-AS/W7-X contributions to the 20th European conference on 
controlled fusion and plasma heating. 109p. Order Number 
DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

The increasing maturity in edge/SOL modeling approaches within 
the IPP, and the crystallization of clear trends within edge data 
bases for ASDEX now begin to permit a more systematic explo- 
ration of the underlying physics behind edge phenomena observed 
in the past. This paper first documents the parametrical behavior of 
a number of edge/SOL/divertor quantities for ohmically- and NI- 
heated plasmas. Then, the results of parametric calculations with 
the B2 code in conjunction with a simple gas recycling model are 
compared to experiment. Hereby, the goal is to explore the sys- 
tematic trends predicted for experimentally-measured quantities 
with the aims of (a) discerning the transport model most appropri- 
ate to the data, (b) elucidating the interdependencies of salient 
code output quantities, and (c) delineation of the direction of future 
code work of this nature. (orig.) 


34857 (IPP-l1/191, [pp. 4]) Simulation of the poloidal 
rotation shear layer for stellarators. Maassberg, H. (Max-Planck- 
Institut fuer Plasmaphysik, Association EURATOM-IPP, Garching 
(Germany)); Dyabilin, K.S. Max-Planck-institut fuer Plasmaphysik, 





Garching (Germany). Aug 1993. (CONF-930720—: 20. European 
conference on controlled fusion and plasma physics, Lisbon (Portu- 
gal), 26-30 Jul 1993). In W7-AS/W7-X contributions to the 20th 
European conference on controlled fusion and plasma heating. 
109p. Order Number DE95708578. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication STELLARATORS/charged-particle §trans- 
port; COMPUTERIZED SIMULATION; PLASMA; STELLARATORS; 
AMBIPOLAR DIFFUSION; MAGNETIC FLUX; ECR HEATING; 
ELECTRON DENSITY; ELECTRON TEMPERATURE; PARTICLE 
LOSSES; ION TEMPERATURE; ELECTRIC FIELDS 


34858 (IPP-Ii/191, [pp. 4]) Effects of plasma currents and 
pressure on the magnetic configuration of the W7-AS stellara- 
tor. Geiger, J. (Max-Planck-Institut fuer Plasmaphysik, Association 
EURATOM-IPP, Garching (Germany)); Kuehner, G.; Maassberg, 
H.; Ringler, H. W7-AS Team; ECRH Group; NBI Group. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 1993. 
(CONF-930720—: 20. European conference on controlled fusion 
and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/ 
W7-X contributions to the 20th European conference on controlled 
fusion and plasma heating. 109p. Order Number DE95708578. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A precise knowledge of the rather complex magnetic configura- 
tion of the W7-AS stellarator is an essential prerequisite for the 
evaluation and interpretation of experimental data. The transforma- 
tion from real space to magnetic coordinates is based on 
equilibrium calculations (KW, VMEC). The KW code has been used 
up to now using pressure profiles as derived from Thomson scat- 
tering data. The VMEC code in the free boundary version is used 
to include the effect of the neoclassical bootstrap current, the 
ohmic and EC driven currents which are calculated on the basis of 
the measured temperature and density profiles. (orig.) 


34859 (IPP-I/191, [pp. 4]) lon energy confinement at the 
W7-AS stellarator. Kick, M. (Max-Planck-institut fuer Plasma- 
physik, Association EURATOM-IPP, Garching (Germany)); 
Erckmann, V.; Junker, J.; Kislyakov, A.; Kuehner, G. W7-AS Team; 
NBI Team; ECRH Group; Gyrotron Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Aug 1993. (CONF-930720-: 
20. European conference on controlled fusion and plasma physics, 
Lisbon (Portugal), 26-30 Jul 1993). in W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication STELLARATORS/plasma_ confinement; 
COLLISIONAL PLASMA; STELLARATORS; ION DRIFT; SCALING 
LAWS; ELECTRON DENSITY; ELECTRON TEMPERATURE; ION 
TEMPERATURE; ENERGY BALANCE; BEAM INJECTION HEAT- 
ING; ECR HEATING; NEOCLASSICAL TRANSPORT THEORY; 
TRAPPING; IONS 


34860 
Wendelstein 7-AS. Hofmann, J.V. (Max-Planck-institut fuer 
Plasmaphysik, EURATOM Association, Garching (Germany)). W7- 
AS Team; ECRH Group; NI Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Aug 1993. (CONF-930720-: 
20. European conference on controlled fusion and plasma physics, 
Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the following we investigate the poloidal distribution of impurity 
ions in this cross section to determine local sources. Then we con- 
centrate on the localisation of the ionic shells and determine the 
influence of the plasma aperture on the radial location of the ions. 
In a next step we deduce the radial pressure profile of BIV and de- 
duce the local diamagnetic impurity drift which is of importance for 
the measurements of radial electric fields. Finally we investigate 
the ‘limiter peaks’, observed for all impurity species and its depen- 
dence on limiter position. With most measurements performed on 
boron species we want to stress the diagnostic potential of this im- 
purity and give a compilation of all boron transitions throughout the 
UV- and visible spectral range, including molecules, as measured 
on W7-AS. (orig.) 


(IPP-lI/191, [pp. 4]) Impurity fluxes and profiles in 


70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


34861 (IPP-IIl/191, [pp. 4]) Edge plasma profile and particle 
transport study on the Wendelstein 7-AS stellarator. Grigull, P. 
(Max-Planck-Institut fuer Plasmaphysik, EURATOM Association, 
Garching (Germany)); Herre, G.; Kisslinger, J. W7-AS Team; 
ECRH Group; NBI Group. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Aug 1993. (CONF-930720—: 20. European 
conference on controlled fusion and plasma physics, Lisbon (Portu- 
gal), 26-30 Jul 1993). In W7-AS/W7-X contributions to the 20th 
European conference on controlled fusion and plasma _ heating. 
109p. Order Number DE95708578. Source: OSTI; NTIS (US Sales 
Only); INIS. 

W7-AS has toroidally varying plasma cross sections (five field 
periodes) and a complex magnetic surface topology at the edge 
which is more or less governed by ‘natural’ islands (at rationals 5/ 
m of the rotational transform .=n/m) of up to several centimeters 
radial and poloidal extension. The complexity is further increased 
by two movable, asymmetric local limiters introducing inhomoge- 
neous connection lengths. Except a narrow .-range close to 1/3, 
where magnetic surfaces extend to within the limiter shadow, a 
sophisticated plasma edge transport analysis requires three- 
dimensional treatment. In the case with . just above 1/3 (closest to 
tokamak limiter configurations) reasonable results were obtained by 
a 1D (radial) approach basing on singular flux bundles. What we 
did now is, to explore the ground by Langmuir probes, in what 
manner the edge plasma parameter profiles are influenced by the 
resonant boundary structures in the higher-. case (0.44-0.58, in- 
cluding the resonances at 5/11, 5/10 and 5/9). Further we 
searched for some ordering parameters allowing a comparison of 
estimated transport coefficients in the SOL at higher . (at least in 
ranges free of stronger resonant perturbations) with results found 
at low .. We focus on particle transport in this first attempt. (orig.) 


34862 (IPP-IIl/191, [pp. 4]) Temperature, density and poten- 
tial fluctuations by a swept Langmuir probe in Wendelstein 
7-AS. Giannone, L. (Max-Planck-institut fuer Plasmaphysik, 
EURATOM-IPP Association, Garching (Germany)); Balbin, R.; 
Niedermeyer, H.; Endler, M.; Hidalgo, C. W7-AS Team. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 1993. 
(CONF-930720—: 20. European conference on controlled fusion 
and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/ 
W7-X contributions to the 20th European conference on controlled 
fusion and plasma heating. 109p. Order Number DE95708578. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Numerous experiments using a Langmuir probe to investigate 
the magnitude of temperature fluctuations and their contribution to 
heat transport in the edge region of tokamak plasmas have been 
carried out. Sweeping the voltage applied to a tip fast enough to 
ensure that the ion saturation current, floating potential and elec- 
tron temperature may be assumed to be constant during the 
sweep is experimentally more difficult than alternative schemes but 
this disadvantage is compensated by the ability to measure all 
three of these quantities at one spatial location. Sweep frequencies 
up to 600 kHz have been employed to obtain the current-voltage 
characteristic. A radial scan in the vicinity of the velocity shear 
layer on W7-AS stellarator was performed. Inside and outside the 
shear layer the normalised magnitude of the temperature fluctua- 
tions was found to be approximately 30% larger than the 
magnitude of the electron density fluctuations, approaching a value 
of 0.12 and 0.09 respectively at a radial position 1 cm inside the 
shear layer. An increase in the coherency of the temperature, float- 
ing potential and density fluctuations between tips with a poloidal 
separation of 2 mm was also measured as the shear layer was 
crossed. Heat conduction produced by correlated temperature and 
poloidal electric field fluctuations is therefore possible. An increas- 
ing coherence of temperature and floating potential fluctuations 
leads to an increase in the coherence of temperature and plasma 
potential fluctuations as the shear layer was crossed. (orig.) 


34863 (IPP-lI/191, [pp. 4]) Study of EC current drive 
efficiency and bootstrap current by power modulation exper 
ments. Erckmann, V. (Max-Planck-Institut fuer Plasmaphysik, 
Association EURATOM-IPP, Garching (Germany)); Gasparino, U. 
W7-AS Team; ECRH Group. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Aug 1993. (CONF-930720-: 20. 
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European conference on controlled fusion and plasma physics, Lis- 
bon (Portugal), 26-30 Jul 1993). In W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication STELLARATORS/ecr heating; BOOT- 
STRAP CURRENT; EFFICIENCY; MODULATION; PLASMA; 
STELLARATORS; NON-INDUCTIVE CURRENT DRIVE; 
CURRENT-DRIVE HEATING; PLASMA CONFINEMENT; ROTA- 
TIONAL TRANSFORM 


34864 (IPP-II/191, [pp. 4]) Recent results with 140 GHz 
ECRH at the W7-AS stellarator. Erckmann, V. (Max-Planck-Institut 
fuer Plasmaphysik, EURATOM Association, Garching (Germany)); 
Burhenn, R.; Hartfuss, H.J.; Kick, M.; Maassberg, H. W7-AS Team; 
NBI Team. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many). Aug 1993. (CONF-930720—: 20. European conference on 
controlled fusion and plasma physics, Lisbon (Portugal), 26-30 Jul 
1993). In W7-AS/W7-X contributions to the 20th European confer- 
ence on controlled fusion and plasma heating. 109p. Order 
Number DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

H-mode transitions, which are well known from tokamaks were 
observed in W7-AS. The operational window for the H-mode is 
discussed. The basic features of the Stellarator H-mode were re- 
ported in previous papers. Here we concentrate on the influence of 
gas puffing on the H-transitions and heat wave experiments. Com- 
bined heating experiments with NBI were performed, which is 
inherently related to high density operation. Typical high-power 
NBl-heated plasmas in W7-AS are non-stationary, because beam 
particle fuelling and recycling causes a steady density rise. Under 
combined heating conditions, however, the density can be 
controlled despite the beam fuelling and a strong impact on the im- 
purity confinement was found. (orig.) 


34865 (IPP-lI/191, [pp. 4]) Experimental and theoretical in- 
vestigation of density and potential fluctuations in the 
scrape-off layer of ASDEX. Endler, M. (Max-Planck-institut fuer 
Plasmaphysik, EURATOM Association, Garching (Germany)); Gian- 
none, L.; Niedermeyer, H.; Rudyj, A.; Theimer, G. ASDEX Team. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 
1993. (CONF-930720—: 20. European conference on controlled fu- 
sion and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In 
W7-AS/W7-X contributions to the 20th European conference on 
controlled fusion and plasma heating. 109p. Order Number 
DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

In the divertor tokamak ASDEX density and potential fluctuations 
in the scrape-off layer were investigated with high temporal and 
spatial resolution by Langmuir probes and an H, diagnostic. Many 
results of these measurements were reported and are summarized 
below. Several of these properties of the fluctuations have also 
been reported from other experiments. (orig.) 


34866 (IPP—Il/191, [pp. 4]) ICRF heating experiments in the 
W7-AS stellarator using a narrow K) spectrum antenna. 
Ballico, M. (Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many)); Cattanei, G.; Plyusnin, V. W7-AS Team; ICRH Team. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 
1993. (CONF-930720—: 20. European conference on controlled fu- 
sion and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In 
W7-AS/W7-X contributions to the 20th European conference on 
controlled fusion and plasma heating. 109p. Order Number 
DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

First experimental results using a toroidally broad ICRH antenna 
on the W7-AS modular stellarator are presented. The antenna, 
which is located on the high-field side in the elliptical section, has 
been designed to launch only a narrow ky spectrum to the plasma. 
As consequence it should be able to radiate the same power into 
the plasma with a voltage at the antenna surface a factor of 2 «3 
lower than an equivalent double strap antenna. This is expected to 
reduce the production of fast ions in the SOL and the impurities in- 
flux. The antenna is not provided with a Faraday screen, allowing 
the flexibility to launch preferentially the FW or the IBW by a sim- 
ple change of the phasing of the feeders currents. Results are 
presented indicating that although the dominant field component of 
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the antenna should be b tilde), an unexpected high loading, possi- 


bly attributable to launching of the IBW masks the intended 2nd 
harmonic FW heating. (orig.) 


34867 (IPP-II/191, [pp. 4]) Dependence of transport on 
rotational transform in the stellarator W7-AS. Brakel, R. (Max- 
Planck-Institut fuer Plasmaphysik, IPP-EURATOM Association, 
Garching (Germany)); Burhenn, R.; Grigull, P. W7-AS Team; ECRH 
Group; NI Group. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Aug 1993. (CONF-930720-: 20. European conference 
on controlled fusion and plasma physics, Lisbon (Portugal), 26-30 
Jul 1993). In W7-AS/W7-X contributions to the 20th European con- 
ference on controlled fusion and plasma heating. 109p. Order 
Number DE95708578. Source: OST!; NTIS (US Sales Only); INIS. 

The global energy confinement time ve in Wendelstein 7-AS 
scales with electron density, heating power, magnetic field and mi- 
nor radius. The scaling deviates from that found in tokamaks, 
where a scaling of ve with plasma current is observed. If one ex- 
presses the current scaling in terms of toroidal magnetic field, the 
tokamak and stellarator scaling laws become similar. In order to 
explore the intrinsic mechanism, giving rise to current scaling, the 
.(=1/q) scaling of r_ is studied in more detail in the currentless 
stellarator W7-AS. (orig.) 


34868 (IPP—II/191, [pp. 4]) Temperature relaxations during 
current drive experiments in the W7-AS stellarator. Buechse, 
R. (Max-Planck-institut fuer Plasmaphysik, IPP-EURATOM- 
Association, Garching (Germany)); Gasparino, U.; Hartfuss, H.J.; 
Jaenicke, R. ECHR Group; W7-AS Team. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Aug 1993. (CONF-930720-: 
20. European conference on controlled fusion and plasma physics, 
Lisbon (Portugal), 26-30 Jul 1993). In W7-AS/W7-X contributions to 
the 20th European conference on controlled fusion and plasma 
heating. 109p. Order Number DE95708578. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The W7-AS stellarator has a low-shear vacuum magnetic field 
configuration. However, internal currents such as the bootstrap cur- 
rent change the rotational transform and shear. In order to keep 
the boundary value of the rotational transform at its vacuum value 
the internal currents are usually feedback cancelled by externally 
driven currents. Contrasting this standard mode of operation we 
have used the current drive capabilities at W7-AS, inductive (ICD) 
and electron cyclotron (ECCD) current drive, for the extreme oppo- 
site purpose: The rotational transform profile has been changed 
such that low order rational surface are introduced into the plasma 
and instabilities can occur. While previous work along this line con- 
centrated on tearing modes saturating at finite amplitudes, this 
paper deals with non-linearly unstable MHD modes. In particular, 
small sawtooth oscillations and large m=2 temperature relaxations 
are discussed. Sawteeth appear in plasmas with strong central 
ECCE and correspondingly high values of the central iota and 
shear. The m=2 relaxations are mainly destabilised in discharges 
with ICD. (orig.) 


34869 (IPP-lI/191, [pp. 4]) CXRS-measurement and code- 
calculation of impurity profiles. Baldzuhn, J. (Max-Planck-institut 
fuer Plasmaphysik, EURATOM Association, Garching (Germany)); 
Ohlendorf, W.; Weller, A.; Burhenn, R.; Kick, M. W7-AS Team. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Aug 
1993. (CONF-930720-: 20. European conference on controlled fu- 
sion and plasma physics, Lisbon (Portugal), 26-30 Jul 1993). In 
W7-AS/W7-X contributions to the 20th European conference on 
controlled fusion and plasma heating. 109p. Order Number 
DE95708578. Source: OSTI; NTIS (US Sales Only); INIS. 

Charge Exchange Resonance Spectroscopy CXRS is performed 
for impurity lines of several ionization states, especially for carbon 
and boron, on the advanced stellarator W7-AS. These lines are ex- 
cited by means of a neutral beam diagnostic injector. The spatially 
resolved spectroscopic observation in the visible and near ultravio- 
let region makes it possible to evaluate density profiles of the 
impurities without a tomographic calculation or an Abel inversion. 
The measured impurity profiles are compared with the results of 
calculations of the IONEQ-Code, which take into account either a 
neoclassical or an anomalous transport model. Thus, diffusion co- 
efficients and convective velocities for the impurities are evaluated. 





Discharge scenarios before and after H-mode transitions are com- 
pared, and impurity influxes before and after boronization of the 
vessel wall are considered. (orig.) 


34870 (IPP-II/191, pp. 1-14) Transport in stellarators. 
Maassberg, H. (Max-Planck Institut fuer Plasmaphysik, Association 
EURATOM-IPP, Garching (Germany)); Brakel, R.; Burhenn, R.; 
Gasparino, U.; Grigull, P. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Aug 1993. (CONF-930720—: 20. European 
conference on controlled fusion and plasma physics, Lisbon (Portu- 
gal), 26-30 Jul 1993). In W7-AS/W7-X contributions to the 20th 
European conference on controlled fusion and plasma heating. 
109p. Order Number DE95708578. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The local electron and ion heat transport as well as the particle 
and impurity transport properties in stellarators are reviewed. In this 
context, neoclassical theory is used as a guideline for the compari- 
son of the experimental results of the quite different confinement 
concepts. At sufficiently high temperatures depending on the spe- 
cific magnetic configuration, neoclassical predictions are confirmed 
by experimental findings. The confinement properties in the LMFP 
collisionality regime are discussed with respect to the next stellara- 
tor generation, for which at higher temperatures the neoclassical 
transport is expected to become more important. (orig.) 


34871 (JAERI-M—94-041) Application of a *He proportional 
counter with rise time discrimination technique to the neutron 
spectroscopy on JT-60U. Morioka, Atsuhiko (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Nishitani, Takeo; Ikeda, Yujiro; Sakamoto, 


Shigeyasu. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1994. 27p. (in Japanese). Order Number DE95709768. 
Source: OSTI; NTIS; INIS. 

A He proportional counter was tested for measurements of 
2.45MeV neutron energy spectra in JT-60U plasmas. We had been 
tried to the rise time discrimination technique to get a good energy 


resolution in neutron measurements. In 2.45MeV mono energetic 
neutron source, when we made use of the rise time discrimination 
technique, the best of energy resolution was about 96keV (3%), 
but the detection efficiency compared with the conventional tech- 
nique decreased about 5%. We found that there is no improvement 
of the energy resolution due to the wall effects on the pulse height 
distribution for the neutron energy larger than 2.6MeV. For the 
neutron diagnostics on JT-60U, the counter with the rise time dis- 
crimination technique should be installed closer to the plasma, 
because the efficiency is small. (author). 


34872 (JAERI-M-94-056) Measurement of kinetic energy of 
ions collected from laser resonance photoionized plasma by 
time-of-flight method. Aishima, Yukinori (Ibaraki Univ., Hitachi 
(Japan). Faculty of Engineering); Ikehata, Takashi; Mase, Hiroshi; 
Ogura, Koichi; Shibata, Takemasa. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1994. 16p. (In Japanese). Order Number 
DE95709767. Source: OSTI; NTIS; INIS. 

Neodymium plasma was produced between parallel electrodes 
by laser resonance photoionization. lons were extracted and col- 
lected on a negative electrode by applying an electric field across 
the electrodes. Kinetic energy of ions collected at arbitrary time 
during ion collection was measured by the time-of-flight method 
using a gate electrode set behind negative electrode. It was con- 
firmed that the kinetic energy of ions collected is equal to Vo(eV) at 
any time during ion collection when electric potential Vo(V) is ap- 
plied between the parallel electrodes. This method will be used for 
measuring the kinetic energy of ions collected by improved meth- 
ods such as by applying a electric potential to a wire electrode or 
by applying a radio frequency voltage. (author). 


34873 (JAERI-M-94-062) Numerical analysis of electron cy- 
clotron resonance heating on JT-60U and JFT-2M. Hamamatsu, 
Kiyotaka (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Azumi, Masafumi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 
26p. (In Japanese). Order Number DE95709766. Source: OSTI; 
NTIS; INIS. 

To analyse electron cyclotron heating (ECH) in tokamak plas- 
mas, the computational code has been developed using the ray 
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tracing method. The propagation and absorption of electron cy- 
clotron waves are numerically analysed on JT-60U and JFT-2M 
plasmas. ECH by the extraordinary wave is studied in the fre- 
quency range of second harmonic resonance on JFT-2M plasmas. 
The dependence of the power absorption on plasma parameters, 
electron density and temperature, is obtained. On JT-60U, the ordi- 
nary and extraordinary waves are numerically analysed in the 
fundamental resonance frequency range. In the case of the ordi- 
nary wave heating, it is shown that the location of power deposition 
can be scanned along a minor radius by controlling the horizontal 
angle of beam injection. As for the extraordinary wave heating, the 
down shift of effective cyclotron resonance frequency due the rela- 
tivistic effect is investigated. In the case of that the electron 
temperature exceeds about 10keV, the following is cleared: The 
wave frequency can be sifted down to 80GHz, where the cyclotron 
resonance frequency is 120GHz at the plasma center, and the 
heating of central region is possible. (author). 


34874 (Juel-2891) Code improvements and applications of 
a two-dimensional edge plasma model for toroidal devices. 
Baeimans, M. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Plasmaphysik; Ecole Royale Militaire, Brussels (Belgium). Lab. 
de Physique des Plasmas. Mar 1994. 202p. (LPP-ERM/KMS—100). 
Order Number DE95707781. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This thesis focuses mainly on plasma behaviour in boundary lay- 
ers of magnetically confined plasmas. Increasing emphasis has 
been put on edge studies during the last decade, as it became 
evident that some aspects of Tokamak operations are largely con- 
trolled, or even dominated, by edge processes. Therefore, the 
motivation for this research is to improve understanding of plasma 
behaviour in general, and edge plasma behaviour in particular, 
firstly in present experiments, and also to predict edge plasma con- 
ditions in future nuclear fusion devices. In a first section some 
fundamental concepts and principles of controlled fusion are de- 
scribed. Two different types of plasma confinement concepts which 
have promising features with regard to the above mentioned goal 
are outlined in a next section, 1.2. In section 1.3 an introduction to 
plasma edge phenomena is given. In a last section, 1.4, the outline 
of the thesis is described. (orig.) 


34875 (KEK-PROC—93-8, pp. 148-152) High time-resolution 
measurement and analysis for 2-dimensional images of shut- 
tering characteristics using an external transparent electrode. 
Machitani, Ken (Hokkaido Univ., Sapporo (Japan)); Kagata, 
Makoto; Tomioka, Satoshi; Enoto, Takeaki. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9301135-: 7. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors and their 
uses. 236p. Order Number DE94737963. Source: OSTI; NTIS; 
INIS. 

In processes such as laser-driven fusion, it is important to mea- 
sure symmetry in the implosion plasma, instability on the plasma 
surface, etc. In order to get that information, it is necessary to 
measure 2-dimensional plasma images. However, since the aver- 
age lifetime of plasmas is short, a high speed shuttering system is 
required in the measurement device. There has been much recent 
development in the field of high speed photography for the record- 
ing of instantaneous phenomena, such as laser fusion. In our 
research, we have successfully measured and analyzed an electric 
pulse’s propagation through a shuttering system, consisting of an 
external transparent electrode (hereafter, referred to as ETE), 
photocathode and micro channel plate (MCP). Additionally, we in- 
corporated the Open and Short boundary condition in to the FD-TD 
method of analysis, and evaluated the reflected wave height that 


determine the truncation conditions when using the FD-TD method. 
(J.P.N.). 


34876 (LA-UR-94-3105) Current status of fusion-relevant 
covariance data. Muir, D.W. Los Alamos National Lab., NM 
(United States). 12 Sep 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9409221-2: Improved evaluations and integral data testing 
for FENDL, Garching (Germany), 12-16 Sep 1994). Order Number 
DE95000865. Source: OSTI; NTIS; INIS; GPO Dep. 


ERA Vol. 19, No. 12 459 





70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


The following review of the current status of formatted data co- 
variance files and their multigroup processing is a contribution to 
the IAEA Advisory Group Meeting on “Improved Evaluations and 
Integral Data Testing for FENDL,” to be held at the Max-Planck- 
institut fuer Plasmaphysik, Garching, Germany, 12-16 September 
1994. The draft agenda of this meeting lists as Item 6 the “assess- 
ment of present status and role of uncertainty files, their 
processing and sensitivity studies related to FENDL.” We conclude 
that this is an important and timely topic and recommend needed 
actions in this field. 


34877 (LRP—493-94) Invited and contributed papers pre- 
sented at the 21. EPS conference on controlled fusion and 
plasma physics. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Jul 1994. 54p. (CONF-9406270—: 21. EPS conference on 
controlled fusion and plasma physics, Montpellier (France), 27 Jun 
- 1 jul 1994). Order Number DE95602905. Source: OSTI; NTIS; 
INIS. 

The report contains 10 papers presented at the 21. EPS 
conference on controlled fusion and plasma physics and one post- 
deadline paper. figs., tabs., refs. 


34878 (LRP—493-94, pp. 1-11) Creation and control of vari- 
ably shaped plasmas in TCV. Hofmann, F. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Lister, J.B.; Anton, M. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Jul 1994. (CONF-9406270-: 21. 
EPS conference on controlled fusion and plasma physics, Montpel- 
lier (France), 27 Jun - 1 jul 1994). In Invited and contributed 
papers presented at the 21. EPS conference on controlled fusion 
and plasma physics. 54p. Order Number DE95602905. Source: 
OSTI; NTIS; INIS. 

During the first year of operation, the TCV tokamak has 
produced a large variety of plasma shapes and magnetic configu- 
rations, with 1.0<Bio,<1.46T, I<800kA, «<2.05, -0.7<6<0.7. A 
new shape control algorithm, based on a finite element reconstruc- 
tion of the plasma current in real time, has been implemented. 
Vertical growth rates of 800 sec—', corresponding to a stability 
margin f=1.15, have been stabilized. Ohmic H-modes, with energy 
confinement times reaching 80ms, normalized beta (StoraB/Ip) of 
1.9 and r</ITER89-P of 2.4 have been obtained in single-null X- 
point deuterium discharges with the ion B drift towards the X-point. 
Limiter H-modes with maximum line averaged electron densities of 
1.7x10%m-% have been observed in D-shaped plasmas with 
360kA<1|, <600kA. (author) 9 figs., 24 refs. 


34879 (LRP-493-94, pp. 13-16) The Thomson scattering di- 
agnostic on the TCV tokamak. Behn, R. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Franke, S.; Pietrzyk, Z.A. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Jul 1994. (CONF- 
9406270—: 21. EPS conference on controlled fusion and plasma 
physics, Montpellier (France), 27 Jun - 1 jul 1994). In Invited and 
contributed papers presented at the 21. EPS conference on con- 
trolled fusion and plasma physics. 54p. Order Number 
DE95602905. Source: OSTI; NTIS; INIS. 

The TCV tokamak has been designed to offer large flexibility in 
the generation of plasma configurations with different shapes. In 
particular plasmas with highly elongated poloidal cross sections will 
be studied. These boundary conditions have influenced the design 
of the Thomson scattering system. When fully implemented this di- 
agnostic will comprise 2 independent systems for observation 
along a vertical and a horizontal laser beam path. At present we 
have installed a basic version of the system using the vertical 
chord. Good access via 3 horizontal ports will give view over the 
full height of the vacuum vessel including the zones where the X- 
points of divertor plasmas will be formed. So far measurements are 
limited to 10 observation points, which have been arranged to 
cover the lower half of the vessel. (author) 6 figs., 4 refs. 


34880 


(LRP-493-94, pp. 17-20) Experimental study of ion 
phase space in the approach to large scale chaos in wave- 
particle interaction. Fasoli, A.F. (Ecole Polytechnique Federale, 
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Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Skiff, F.N. Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Jul 1994. (CONF-9406270—: 21. EPS conference 
on controlled fusion and plasma physics, Montpellier (France), 27 
Jun - 1 jul 1994). In Invited and contributed papers presented at 
the 21. EPS conference on controlled fusion and plasma physics. 
54p. Order Number DE95602905. Source: OSTI; NTIS; INIS. 

The non-linear regime in wave-particle interaction is recognised 
to be of great importance both in space and laboratory plasmas. 
Different natural mechanisms, such as particle precipitation in the 
ionosphere, are linked to the transition to chaos generated by 
plasma waves. In fusion relevant plasmas, several applications of 
chaos can be identified, including stochastic plasma heating and, 
to quote a recent development, fast particle anomalous transport in 
the field of one or more global Alfven Eigenmodes both in toka- 
maks and stellarators. In the latter case, the presence of more 
than one mode is predicted to lower the threshold for transition to 
chaos and therefore to ease the triggering of enhanced losses of 
fast particles, such as non-thermal alphas in burning plasmas. The 
transition to chaos in two wave-particle interaction, producing sto- 
chastic particle orbits, has been demonstrated experimentally in a 
linear magnetised plasma. In this paper we shall review the main 
results illustrating the physics of the transition to chaos, focusing 
our attention on the reconstruction of ion phase space features, 
such as local transport coefficients, in the approach to dynamical 
chaos. (author) 3 figs., 10 refs. 


34881 (LRP—493-94, pp. 21-24) Measurement of the optical 
depth at the third electron cyclotron harmonic in Tore Supra. 
Segui, J.L. (Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee); Michelot, Y.; Giruzzi, G.; 
Goodman, T.; Pochelon, A.; Sauter, O.; Tran, M.Q.; Kritz, A.; 
SmitEcole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP). Jul 1994. (CONF- 
9406270-: 21. EPS conference on controlled fusion and plasma 
physics, Montpellier (France), 27 Jun - 1 jul 1994). In Invited and 
contributed papers presented at the 21. EPS conference on con- 
trolled fusion and plasma_ physics. 54p. Order Number 
DE95602905. Source: OSTI; NTIS; INIS. 

Direct experimental measurements of the optical depth have 
given a global confirmation of the relativistic theory of wave ab- 
sorption at the 3rd electron cyclotron harmonic. For adequate 
first-pass absorption, long path lengths are required and the mi- 
crowave beam needs to be launched at a shallow angle to the 
resonance line, i.e., nearly vertically. However, the absorption line 
being rather narrow and sensitive to paramagnetic effects, this 
heating scenario calls for a sophisticated launching system, provid- 
ing good localization, low beam divergence and good control of the 
launching angles. (author) 6 figs., 14 refs. 


34882 (LRP—493-94, pp. 25-28) The dynamics of shaping 
control in TCV. Lister, J.B. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Martin, Y.; Moret, J.M. Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP). Jul 1994. (CONF-9406270—: 21. EPS confer- 
ence on controlled fusion and plasma physics, Montpellier (France), 
27 Jun - 1 jul 1994). In Invited and contributed papers presented at 
the 21. EPS conference on controlled fusion and plasma physics. 
54p. Order Number DE95602905. Source: OSTI; NTIS; INIS. 
Precise control of the plasma position and shape during a dis- 
charge is important for several reasons. The vertical movement, 
unstable in shaped TCV plasmas, must be under optimised feed- 
back control in order to achieve the highest performances foreseen. 
The radial position must be maintained to respect plasma-wall 
spacing. The elongation and triangularity must be closely controlled 
at high current to maintain the safety factor close to its limits. These 
requirements are met in the steady state by precise measurement 
algorithms, but when the plasma shape or internal parameters are 
changing rapidly, the dynamic properties of the different feedback 
loops become crucial. In order to study these effects, perturbation 
injection experiments have been performed. A linear interpretation 
of the results requires simple models of the plasma behaviour and 





of the coil and vessel system. The shape of the TCV vacuum 
vessel is such that more than one vessel eigenmode must be re- 
tained. The control loops can have integral feedback as well as 
proportional and derivative terms. (author) 3 figs., 3 refs. 


34883 (LRP-493-94, pp. 29-32) Studies of the density limit 
of elongated plasmas in TCV using a FIR interferometer. 
Nieswald, C. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)); 
Behn, R.; Buhimann, F.; Hofmann, F.; Martin, Y. Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jul 1994. (CONF-9406270-: 21. 
EPS conference on controlled fusion and plasma physics, Montpel- 
lier (France), 27 Jun - 1 jul 1994). In Invited and contributed 
papers presented at the 21. EPS conference on controlled fusion 
and plasma physics. 54p. Order Number DE95602905. Source: 
OSTI; NTIS; INIS. 

The main plasma density diagnostic on the tokamak TCV is a 
multichannel FIR interferometer. The system is operated during 
each shot and provides the signal for the density feedback of TCV. 
First measurements with the system are presented: observation of 
mode-locking, determination of the Hugill plot and observation of 
profile changes during H-mode. (author) 4 figs., 6 refs. 


34884 (LRP-493-94, pp. 33-36) Ideal MHD stability in toka- 
maks with external helical windings. Moeckli, R. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Cooper, W.A.; 
Troyon, F. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Jul 1994. 
(CONF-9406270-: 21. EPS conference on controlled fusion and 
plasma physics, Montpellier (France), 27 Jun - 1 jul 1994). In In- 
vited and contributed papers presented at the 21. EPS conference 
on controlled fusion and plasma physics. 54p. Order Number 
DE95602905. Source: OSTI; NTIS; INIS. 

The ideal MHD stability properties of a tokamak with external 
L=3 windings are investigated with respect to local ballooning and 
Mercier modes and global external modes. The energy and particle 
confinement in standard tokamaks is known to improve with 
plasma current. Imposing external helical windings offers an addi- 
tional knob to vary the toroidal plasma current independently of the 
value of the edge rotational transform. Therefore, we can reduce 
the plasma current and sustain a large fraction of the rotational 
transform with the helical windings or conversely increase the 
plasma current and correspondingly unwind the rotational transform 
with the current in the helical coils. The aim of this study is to try to 
investigate the effect of the winding on local and global ideal MHD 
stability. (author) 5 figs., 8 refs. 


34885 (LRP-—493-94, pp. 37-40) MHD limits and axisymmet- 
ric stability of doublets. Degtyarev, L. (Russian Academy of 
Sciences, Keldysh Inst. of Applied Mathematics, Moscow (Russian 
Federation)); Martynov, A.; Medvedev, S.; Troyon, F.; Villard, L. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Jul 1994. (CONF- 
9406270—: 21. EPS conference on controlled fusion and plasma 
physics, Montpellier (France), 27 Jun - 1 jul 1994). In Invited and 
contributed papers presented at the 21. EPS conference on con- 
trolled fusion and plasma _ physics. 54p. Order Number 
DE95602905. Source: OSTI; NTIS; INIS. 

MHD stability limits were studied for doublet plasma configura- 
tions using the equilibrium code CAXE and the stability code KINX. 
Beta limits have been found against ballooning and n=1 external 
kink mode stability. For doublet plasmas in the TCV tokamak the 
beta limits are close to the values obtained for a plasma with a sin- 
gle magnetic axis and the same overall elongation. The current 
limit against kink modes is lower in doublets. But the maximal beta 
is obtained at almost the same value of the current. Axisymmetric 
n=0 mode growth rates with resistive wall were obtained with the 
KINX-W code. A comparison shows that the axisymmetric stability 
of doublets is much better than that of a single axis plasma with 
the same overall elongation. (author) 2 figs., 2 refs. 


34886 (LRP—493-94, pp. 41-44) Stabilization of pressure- 
driven external modes in tokamaks with a resistive wall and 
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toroidal rotation. Ward, D.J. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Bondeson, A. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Jul 1994. (CONF-9406270—: 21. EPS conference 
on controlled fusion and plasma physics, Montpellier (France), 27 
Jun - 1 jul 1994). In invited and contributed papers presented at 
the 21. EPS conference on controlled fusion and plasma physics. 
54p. Order Number DE95602905. Source: OSTI; NTIS; INIS. 

In recent work we have shown that it is possible to completely 
stabilize low n, pressure-driven external modes in tokamaks by the 
combined effect of resistive walls and toroidal plasma rotation. We 
have used numerical computation to study the wall stabilization in 
toroidal geometry. The spectral codes MARS and NOVA have been 
modified to include a resistive shell in the vacuum region surround- 
ing the plasma. Rigid toroidal rotation was modeled by making the 
resistive shell rotate with an externally imposed frequency wrot 
while the equilibrium was static. The plasma was treated as ideally 
conducting and wot was some fraction of the sound frequency. 
Furthermore, the time-constant of the resistive wall, 7,,, was taken 
much larger than any ideal-MHD timescale. (author) 4 figs., 6 refs. 


34887 (LRP-493-94, pp. 45-48) Tearing stability of an ITER 
shaped plasma. Pletzer, A. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Manickam, J.; Monticello, D.A. Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jul 1994. (CONF-9406270-: 21. 
EPS conference on controlled fusion and plasma physics, Montpel- 
lier (France), 27 Jun - 1 jul 1994). In Invited and contributed 
papers presented at the 21. EPS conference on controlled fusion 
and plasma physics. 54p. Order Number DE95602905. Source: 
OSTI; NTIS; INIS. 

The focus of the present paper is to present calculations of the 
nonideal stability index A’ using the toroidal axisymmetric code 
PEST-3, which has recently been upgraded to treat plasmas with 
an up-down asymmetric cross-section. In the case of the ITER 
tokamak, this up-down asymmetry is due to the presence of a sin- 
gle magnetic divertor. (author) 2 figs., 10 refs. 


34888 (LRP-493-94, pp. 49-52) MHD-activity in ohmic, d- 
verted and limited H-mode plasmas in TCV. Pochelon, A. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Anton, M.; 
Buehimann, F.; Dutch, M.J.; Duval, B.P.; Hirt, A.; Hofmann, F.; 
Joye, B.; Lister, J.B.; Llobet, X.; Martin, Y.; Moret, J.M.;.Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Jul 1994. (CONF- 
9406270-: 21. EPS conference on controlled fusion and plasma 
physics, Montpellier (France), 27 Jun - 1 jul 1994). In Invited and 
contributed papers presented at the 21. EPS conference on con- 
trolled fusion and plasma_ physics. 54p. Order Number 
DE95602905. Source: OSTI; NTIS; INIS. 

During its first year of operation the TCV tokamak has produced 
a variety of plasma configurations with currents in the range 150 to 
800 kA and elongations in the range of 1.0 to 2.05. Ohmic H- 
modes have been obtained in diverted discharges and discharges 
limited on the graphite tiles inner wall. After boronisation in May 
1994 H-modes with line average densities up to 1.7x10®° m-%, 
corresponding to a Murakami parameter of 10, were obtained. (au- 
thor) 5 figs., 2 refs. 


34889 (NIFS-273) Measurement of profiles of the space 
potential in JIPP T-IIU tokamak plasmas by siow poloidal and 
fast toroidal sweeps of a heavy lon beam. Hamada, Y. {and 
others); Nishizawa, A.; Kawasumi, Y. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Feb 1994. 36p. Order Number 
DE95703845. Source: OSTI; NTIS; INIS. 

By the use of simultaneous fast toroidal and slow poloidal 
sweeps of a heavy ion beam, plasma potential profiles in JIPP T- 
llU tokamak are measured at the rate of 120 spatial profiles per 
second. A new method to eliminate the error due to the change of 
out-of-plane entrance angle caused by large plasma current, is 
successfully applied. One of the key factors is the very homoge- 
neous characteristics of the energy analyzer along the wide siit 
length. A shaped electrode system, instead of guard rings with a 
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resistor chain, successfully increases the homogeneity of an 
analyzer. The error due to the significant change of an in-plane en- 
trance angle during a poloidal sweep is carefully minimized and 
calibrated by a secondary beam ionized by neutral gas introduced 
in a vacuum vessel. The depth of the measured potential at the 
plasma center reaches more than 1.5 keV in ohmic plasmas with 
the ion temperature of 600 eV. In some cases, a rather wide re- 
gion of positive potential and a sharp decrease of the potential in 
the center of the plasma are observed. (author). 


34890 (NIFS-274) A mechanism of collisionless magnetic 
reconnection. Tanaka, Motohiko. National inst. for Fusion Science, 
Nagoya (Japan). Mar 1994. 25p. Order Number DE95709731. 
Source: OSTI; NTIS; INIS. 

Forced reconnection in a collisionless magnetized plasma is 
studied using an implicit particle simulation. A coalescence of mag- 
netic islands induces the electric field E;, at the x-point via the 
displacement current. A quasi-steady reconnection is achieved with 
E, + 0, the poloidal electric fied E, generated by electrostatic 
shielding, and the current J; continuously removed via the E, x B 
plasma convection. Transit acceleration of electrons by unshielded 
parallel electric field E,sraie) =~ E, at the x-point yields the Ohm's 
law Ey ~ neqJ; with neq the inertia (kinetic) resistivity. (author). 


34891 (NIFS—275) isotope effect on confinement in DT 
plasmas. Fukuyama, A. (Okayama Univ. (Japan). School of Engi- 
neering); Itoh, K.; Itoh, S.; Yagi, M.; Azumi, M. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1994. 13p. Order Number 
DE95709730. Source: OSTI; NTIS; INIS. 

Isotope effect on the energy confinement time is discussed for 
the DT plasma. The transport theory which is based on the balloon- 
ing mode turbulence is applied. When the DT plasma is produced 
under the condition of 6)>1, the energy confinement time of DT 
plasma (50% mixture) is expected to be about 1.2 times better 
than the D plasma with the same operation condition. (author). 


34892 (NIFS-276) Impulsive Alfven coupling between the 
magnetosphere and ionosphere. Reddy, R.V.; Watanabe, K.; 
Sato, T.; Watanabe, T.H. National Inst. for Fusion Science, Nagoya 
(Japan). Apr 1994. 40p. Order Number DE95703844. Source: 
OSTI; NTIS; INIS. 

Basic properties of the impulsive Alfven interaction between the 
magnetosphere and ionosphere have been studied by means of a 
three-dimensional self-consistent simulation of the coupled magne- 
tosphere and ionosphere system. It is found that the duration time 
of an impulsive perturbation at the magnetospheric equator, the lat- 
ftudinal distribution of the Alfven propagation time along the field 
lines, and the ratio between the magnetospheric impedance and 
the ionospheric resistance is the main key factors that determine 
the propagation dynamics and the ionospheric responses for an 
impulsive MHD perturbation in the magnetosphere. (author). 


34893 (NIFS-278) Self-sustained turbulence and L-mode 
confinement in toroidal plasmas. 2. Itoh, K.; Itoh, S.; Fukuyama, 
A.; Yagi, M.; Azumi, M. National Inst. for Fusion Science, Nagoya 
(Japan). Apr 1994. 42p. Order Number DE95703843. Source: 
OSTI; NTIS; INIS. 

Theory of the anomalous transport coefficient in toroidal helical 
systems (such as stellarators, torsatron and Heliotron devices) is 
developed. The theoretical formalism of self-sustained turbulence is 
applied to the interchange mode turbulence and ballooning mode 
turbulence. The nonlinear destabilization of microscopic modes by 
the current diffusivity is the key for the anomalous transport. A gen- 
eral form of the anomalous transport coefficient in toroidal plasmas 
is derived. The intrinsic importance of the pressure gradient, colli- 
sionless skin depth and Alfven transit time is confirmed. The 
geometrical factors which characterize the magnetic configurations 
are also obtained. The theory is extended to study the influence of 
parallel compressibility. The ion viscosities of the perpendicular and 
parallel momenta, electron viscosity and energy diffusion coefficient 
are obtained. The comparison with experimental results is also 
givén. (author). 


34894 (PPPL-2988) Observation of nonlinear neoclassical 
Vp-driven tearing modes in TFTR. Chang, Z. (Wisconsin Univ., 
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Madison, Wi (United States). Dept. of Nuclear Engineering and En- 
gineering Physics); Callen, J.D.; Hegna, C.C.; Fredrickson, E.D.; 
Budny, R.V.; McGuire, K.M.; Zarnstorff, M.C. Princeton Univ., NJ 
(United States). Plasma Physics Lab. 22 Aug 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE94018786. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A quantitative comparison is made between the tearing-type 
modes observed supershot plasmas and the nonlinear, neoclassi- 
cal pressure gradient (Vp) driven tearing mode theory. Good 
agreement is found on the nonlinear magnetic island evolution of a 
single helicity mode (m/n = 3/2, 4/3 or 5/4, where m and n are the 
poloidal and toroidal mode numbers, respectively). Statistical data 
on the island width and growth rate are also found to be consistent 
with this theory. The results imply that the supershot plasmas are 
the classical current-driven tearing modes. 


34895 (PPPL-3000) Excitation of large-x, ion-Bernstein 
waves in tokamaks. Valeo, E.J.; Fisch, N.J. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Sep 1994. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CHO03073. Order Number DE95001048. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The mode-converted ion-Bernstein wave excited in tokamaks is 
shown to exhibit certain very interesting behavior, including the at- 
tainment of very small poloidal phase velocities, the reversal of 
poloidal direction, and up-down asymmetries in propagation and 
damping. Because of these effects, this wave holds promise for 
channeling a-particle power to ions, something that would make a 
tokamak fusion reactor far more attractive than presently envi- 
sioned. 


34896 (PPPL-3006) Electron heating and current drive by 
mode converted slow waves. Majeski, R.; Phillips, C.K.; Wilson, 
J.R. Princeton Univ., NJ (United States). Plasma Physics Lab. Aug 
1994. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94018439. Source: OSTI; NTIS; INIS; GPO Dep. 

An approach to obtaining efficient single pass mode conversion 
at high parallel wavenumber from the fast magnetosonic wave to 
the slow ion Bernstein wave, in a two ion species tokamak plasma, 
is described. The intent is to produce localized electron heating or 
current drive via the mode converted slow wave. In particular, this 
technique can be adapted to off-axis current drive for current pro- 
file control. Modelling for the case of deuterium-tritium plasmas in 
TFTR is presented. 


34897 (PPPL-3011) Collisional stochastic ripple diffusion 
of alpha particles and beam ions on TFTR. Redi, M.H.; Zarn- 
storff, M.C,; White, R.B.; Budny, R.V.; Schivell, J.F.; Scott, S.D.; 
Zweben, S.J. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Sep 1994. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE94018791. Source: OSTI; NTIS; INIS; GPO Dep. 

Predictions for ripple loss of fast ions from TFTR are investigated 
with a guiding center including both collisional and ripple effects. 
Discrepancies between measurements and calculations of plasma 
beta at low current and large major radius are resolved when both 
effects are included for neutral beam ions. A synergistic enhance- 
ment of fast ion diffusion is found for toroidal field ripple with 
collisions. S = 5.4 for neutral beam ions and S = 1.4-2.4 for alpha 
particles. A 20-30% reduction in alpha particle heating is predicted 
for R = 2.6 m DT plasmas on TFTR due to first orbit and collisional 
stochastic ripple diffusion, although these losses will be reduced if 
Ga and R are smaller, as for most planned DT experiments. 


34898 (PPPL-3013) Deuterium-tritium experiments on the 
Tokamak Fusion Test reactor. Hosea, J. (and others); Adler, J.H.; 
Alling, P.; Ancher, C.; Anderson, H.; Anderson, J.L.; Anderson, 
J.W.; Arunasalam, V.; Ascione, G.; Ashcroft, D. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Sep 1994. 22p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940630-49: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94018789. Source: OSTI; NTIS; 
INIS; GPO Dep. 





The deuterium-tritium (D-T) experimental program on the Toka- 
mak Fusion Test Reactor (TFTR) is underway and routine tritium 
operations have been established. The technology upgrades made 
to the TFTR facility have been demonstrated to be sufficient for 
supporting both operations and maintenance for an extended D-T 
campaign. To date fusion power has been increased to ~9 MW 
and several physics results of importance to the D-T reactor 
regime have been obtained: electron temperature, ion temperature, 
and plasma stored energy all increase substantially in the D-T 
regime relative to the D-D regime at the same neutral beam power 
and comparable limiter conditioning; possible alpha electron heat- 
ing is indicated and energy confinement improvement with average 
ion mass is observed; and alpha particle losses appear to be clas- 
sical with no evidence of TAE mode activity up to the PFUS ~6 
MW level. Instability in the TAE mode frequency range has been 
observed at PFUS > 7 MW and its effect on performance in under 
investigation. Preparations are underway to enhance the alpha par- 
ticle density further by increasing fusion power and by extending 
the neutral beam pulse length to permit alpha particle effects of rel- 
evance to the ITER regime to be more fully explored. 


34899 (PPPL-3015) Isotopic mass and alpha heating ef- 
fects in TFTR DT plasmas. Budny, R.V. (and others); Bell, M.G.; 
Mansfield, D.K. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Sep 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE94018787. Source: OSTI; NTIS; INIS; GPO Dep. 

Sets of similar TFTR discharges with varying amounts of D and 
T are compared. The T content is altered by varying the mix of D 
and T NBI at approximately constant total NBI power. The total 
plasma current, toroidal field, central Z,4, and wall conditions are 
very similar in each set. The electron density profiles are approxi- 
mately similar. The sets contain pairs of discharges with D-only 
and DT-NBI. Several sets also contain discharges with T-only NBI. 
The discharges are analyzed using the TRANSP plasma analysis 
code. Good agreement with measured parameters is achieved. 
Profiles are computed for the isotopic mass of the hydrogenic ther- 
mal species A, and for the hydrogenic thermal plus beam species 
Atot. Their volume averages increase approximately linearly as the 
fraction of T-NBI power increases, and they are slightly peaked for 
DT and T-only NBI discharges. The total energy and the total en- 
ergy confinement time increase approximately linearly with Ajo: up 
to 30%. The beam fraction of the total energy at 0.5 sec of NBI re- 
mains relatively constant, ~ 40-50% as Ait varies. The thermal 
ion fraction increases slightly, and the electron fraction decreases. 
The isotopic and alpha heating effects contribute in roughly equal 
amounts to the increase in central Te. 


34900 (PPPL-CFP-3144) Initial H-mode experiments in DT 
plasmas on TFTR. Bush, C.E. (Oak Ridge National Lab., TN 
(United States)); Sabbagh, S.A.; Bell, R.E.; Synakowski, E.J.; Bell, 
M.; Budny, R.; Bretz, N.L.; Darrow, D.S.; Batha, S.; Chang, Z. 
Princeton Univ., NJ (United States). Plasma Physics Lab.; 
Columbia Univ., New York, NY (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073 ; FG02-89ER53297. (CONF-940635-14: Euro- 
pean conference on controlled fusion and plasma physics, 
Marseilles (France), 26 Jun - 1 jul 1994). Order Number 
DE94018445. Source: OSTI; NTIS; INIS; GPO Dep. 

H-modes have been obtained for the first time in high 
temperature, high poloidal beta plasmas with significant tritium con- 
centrations in TFTR. Tritium is provided mainly through high power 
neutral beam injection (NBI) with powers up to 28 MW and beam 
energies of 90-110 keV. Transition to a circular limiter H-mode has 
been obtained following a rapid ramp down of the plasma current. 
Some of the highest values of re have been achieved on TFTR 
during the ELM-free phase of these DT H-mode plasmas. r¢ en- 
hancements greater than four times L-mode have been achieved. 


34901 (PPPL-CFP-3155) TFTR D-T results. Meade, D.M. 
Princeton Univ., NJ (United States). Plasma Physics Lab. [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-940843-—7: 18. European sym- 
posium on fusion technology, Karlsruhe (Germany), 22-26 Aug 
1994). Order Number DE94018995. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Temperatures, densities and confinement of deuterium plasmas 
confined in tokamaks have been achieved within the last decade 
that are approaching those required for a D-T reactor. As a result, 
the unique phenomena present in a D-T reactor plasma (D-T 
plasma confinement, alpha confinement, alpha heating and possi- 
ble alpha driven instabilities) can now be studied in the laboratory. 
Recent experiments on the Tokamak Fusion Test Reactor (TFTR) 
have been the first magnetic fusion experiments to study plasmas 
with reactor fuel concentrations of tritium. The injection of ~ 20 MW 
of tritium and 14 MW of deuterium neutral beams into the TFTR 
produced a plasma with a T/D density ratio of ~1 and yielded a 
maximum fusion power of ~ 9.2 MW. The fusion power density in 
the core of the plasma was ~ 1.8 MW m~-° approximating that ex- 
pected in a D-T fusion reactor. A TFTR plasma with T/D density 
ratio of ~ 1 was found to have ~ 20% higher energy confinement 
time than a comparable D plasma, indicating a confinement scaling 
with average ion mass, A, of re ~ A°-®. The core ion temperature 
increased from 30 keV to 37 keV due to a 35% improvement of ion 
thermal conductivity. Using the electron thermal conductivity from a 
comparable deuterium plasma, about 50% of the electron tempera- 
ture increase from 9 keV to 10.6 keV can be attributed to electron 
heating by the alpha particles. The ~ 5% loss of alpha particles, 
as observed on detectors near the bottom edge of the plasma, was 
consistent with classical first orbit loss without anomalous effects. 
Initial measurements have been made of the confined energetic al- 
phas and the resultant alpha ash density. At fusion power levels of 
7.5 MW, fluctuations at the Toroidal Alfven Eigenmode frequency 
were observed by the fluctuation diagnostics. However, no addi- 
tional alpha loss due to the fluctuations was observed. 


34902 (PPPL-CFP-—3161) Monte Carlo collision operator for 
6F gyrokinetic particle simulation codes. Tessarotto, M. (Trieste 
Univ. (Italy). Dipt. di Scienze Matematiche); Zheng, L.J.; White, 
R.B. Princeton Univ., NJ (United States). Plasma Physics Lab. 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States);Consiglio Nazionale delle Ricerche, Rome (italy). DOE 
Contract ACO2-76CH03073. (CONF-940933-8: 15. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Seville (Spain), 26 Sep - 1 oct 1994). Order Number 
DE95001288. Source: OSTI; NTIS; INIS; GPO Dep. 

A &f-weighting scheme is proposed for investigating the gyroki- 
netic Fokker Planck equation describing the dynamics of e.m. 
perturbations in a multi-species toroidal magnetoplasma. It is 
shown that Monte Carlo collision operators can be consistently 
defined to describe Coulomb binary collisions in such a way to as- 
sure conservation of collisional invariants as well as to take into 
account the full nonlinear particle characteristics. 


34903 (PPPL-CFP-—3162) TFTR experience with D-T opera- 
tion. Meade, D.M. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF-940664— 
32: ISFNT-3: 3rd international symposium on fusion nuclear 
technology, Los Angeles, CA (United States), 27 Jun - 1 jul 1994). 
Order Number DE95001287. Source: OSTI; NTIS; INIS; GPO Dep. 

Temperatures, densities and confinement of deuterium plasmas 
confined in tokamaks have been achieved within the last decade 
that are approaching those required for a D-T reactor. As a result, 
the unique phenomena present in a D-T reactor plasma can now 
be studied in the laboratory. Recent experiments on the Tokamak 
Fusion Test Reactor (TFTR) have been the first magnetic fusion 
experiments to study plasmas with reactor fuel concentrations of tri- 
tium. The injection of ~20 MW of tritium and 14 MW of ceuterium 
neutral beams into the TFTR produced a plasma with a T/D den- 
sity ratio of ~1 and yielded a maximum fusion power of ~9.2 MW. 
The fusion power density in the core of the plasma was ~1.8 MW 
m~-* approximating that expected in a D-T fusion reactor. A TFTR 
plasma with T/D density ratio of ~1 was found to have ~20% 
higher energy confinement time than a comparable D plasma, indi- 
cating a confinement scaling with average ion mass, A, of re ~ 
A°-§. The core ion temperature increased from 30 keV to 37 keV 
due to a 35% improvement of ion thermal conductivity. Using the 
electron thermal conductivity from a comparable deuterium plasma, 
about 50% of the electron temperature increase from 9 keV to 10.6 
keV can be attributed to electron heating by the alpha particles. 
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The x 5% loss of alpha particles, as observed on detectors near 
the bottom edge of the plasma, was consistent with classical first 
orbit loss without anomalous effects. Initial measurements have 
been made of the confined energetic alphas and the resultant al- 
pha ash density. At fusion power levels of 7.5 MW, fluctuations at 
the Toroidal Alfven Eigenmode frequency were observed by the 
fluctuation diagnostics. However, no additional alpha loss due to 
the fluctuations was observed. These D-T experiments will con- 
tinue over a broader range of parameters and higher power levels. 


34904 (PPPL-TH-94-2) Princeton University Plasma 
Physics Laboratory, Theory Division quarterly report, April 1- 
June 30, 1994. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1994]. 7p. DOE Contract AC02-76CH03073. Order 
Number DE94018790. Source: OSTI; NTIS; GPO Dep. 

This report discusses the stabilization of sawtooth oscillations by 
the drift frequency effects in tokamaks. 


34905 (Rijnhuizen-report—-92-211) RELAX - a computer code 
for the study of collisional and wave driven relaxation of the 
electron distribution function in toroidal geometry. Westerhof, 
E.; Peeters, A.G.; Schippers, W.L. FOM-instituut voor Plasmafys- 
ica, Rijnhuizen (Netherlands). Nov 1992. 69p. Order Number 
DE95703278. Source: OSTI; NTIS; INIS. 

The Fokker-Planck quasilinear code RELAX is described. The 
code solves the bounce-averaged Fokker-Planck equation for the 
evolution of the electron momentum distribution on a number of 
magnetic surfaces in a tokamak. The physics models incorporated 
in the code include bounce-averaged, approximate collision opera- 
tors, electric field driven momentum space convection, and 
quasilinear diffusion due to electron cyclotron resonant heating. In- 
terfaces are provided with the HELENA toroidal MHD equilibrium 
code (G.T.A. Huysmans et al., proceedings of the CP90 Euro- 
physics Conference on Computational Physics, 10-13 September 
1990, Amsterdam, The Netherlands, Editor A. Tenner, Worid Scien- 
tific, Singapore, (1991) p. 371) and with the TORAY ray-tracing 
code (A.H. Kritz et al., proceedings of the 3 Intern. Symposium 
on Heating in Toroidal Plasmas, Grenoble (France), 22-26 March 
(1982) Vol. Il, p. 707). A number of test cases are presented in 
which the code results are compared with known analytical results. 
The code will be used for the study of the generation and the 
behaviour of nonthermal electron populations in tokamak experi- 
ments. Another application of the code will be the study of 
non-inductive current drive by electron cyclotron waves. (orig.) 


34906 (SAND-94-2332C) Atomic processes in processing 
plasmas. Riley, M.E.; Hebner, G.A.; Greenberg, K.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410198-1: Department of En- 
ergy basic energy sciences atomic physics workshop, Lexington, 
KY (United States), 14-15 Oct 1994). Order Number DE94019177. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of this project is to gain an understanding of the funda- 
mental mechanisms and processes occurring in low pressure, 
partially ionized plasmas and their interactions with materials. Em- 
phasis is placed on: understanding the basic atomic and molecular 
physics that is occurring within the plasma bulk and sheath, under- 
standing the relation of the collective plasma dynamics to the 
internal atomic processes, developing the ability to perform com- 
puter simulations of the plasmas as to both Collective dynamics 
and inclusion of atomic properties, and analyzing the response of 
the materials to the plasma and how the plasma might be tailored 
to obtain a given effect at the material surface. 


34907 (UCB-BFE-002) Magnetohydrodynamic (MHD) insta- 
bilities in the Berkeley Compact Toroid Experiment (BCTX): 
BCTX technical report. Kulawiec, A.; Hardwick, J.; Morse, E.; 
Kunkel, W.B. California Univ., Berkeley, CA (United States). Berke- 
ley Fusion Engineering. 24 Jul 1989. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-87ER53262. 
Order Number DE94019109. Source: OSTI; NTIS; INIS; GPO Dep. 

The Berkeley Compact Toroid Experiment (BCTX) is a device 
which creates free standing plasma rings known as spheromaks. 
The spheromak is a magnetic confinement configuration, similar to 
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the tokamak, with both toroidal and poloidal magnetic field compo- 
nents. During creation of the plasma ring, currents flowing in a 
radial direction in the plasma interact with the toroidal magnetic field 
to create a force (the J x B force) on the plasma ring. The plasma 
ring is then accelerated along the length of the gun into a copper 
cage known as a flux conserver. The flux conserver used in BCTX 
is of the mesh variety and is in the shape of an oblate spheroid 
with a diameter of 70 cm. It consists of 5 toroidal and 16 poloidal 
hoops and is constructed of 0.5-inch copper rods. Magnetic fields 
in the plasma induce currents in the rods of the flux conserver 
(called image currents), which in turn set up magnetic fields which 
help stabilize the plasma. Typical plasma lifetimes are on the order 
of 100 ys, and plasma temperatures and densities are estimated to 
be approximately 5 eV and 107° m-® respectively. The authors 
have measured internal magnetic fields of 1-2 kG, using B probes. 
The authors were able to observe the m=1 mode toroidal instability 
in the plasma rings using the Rogowski coils. They were not able 
to observe higher order modes because of the limited number of 
coils and the short lifetime of the plasma. However, since the Ro- 
gowski coils do not penetrate the plasma and therefore do not offer 
significant perturbation in plasma parameters, they hope to be able 
to use these Rogowski coils (as well as possibly obtaining others) 
to determine magnetic field amplitudes. This should enable them to 
eliminate the current magnetic probes which do penetrate the 
plasma, introducing impurities and perturbing plasma parameters. 


34908 (UCRL-JC—1 12384) Gain uniformity, linearity, satura- 
tion and depletion in gated microchannelplate x-ray framing 
cameras. Landen, O.L. (Lawrence Livermore National Lab., CA 
(United States)); Bell, P.M.; Satariano, J.J.; Oertel, J.A.; Bradley, 
D.K. Lawrence Livermore National Lab., CA (United States). 20 Jul 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930722-60: 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers (SPIE), San Diego, CA (United States), 11-16 Jul 1993). 
Order Number DE94018596. Source: OSTI; NTIS; INIS; GPO Dep. 
The pulsed characteristics of gated, stripline configuration 
microchannel-plate (MCP) detectors used in X-ray framing cameras 
deployed on laser plasma experiments worldwide are examined in 
greater detail. The detectors are calibrated using short (20 ps) and 
long (500 ps) pulse X-ray irradiation and 3-60 ps, deep UV (202 
and 213 nm), spatially-smoothed laser irradiation. Two-dimensional 
unsaturated gain profiles show < 5% percent long-range trans- 
verse variations but up to 3 dB/cm drop in gain parallel to the 
pulse propagation direction. Up to 50% gain enhancements due to 
voltage reflection from the bends of a meander stripline geometry 
and from the ends of conventional straight striplines are also ob- 
served. Reproducible gate profiles are obtained with either 
picosecond X-ray or UV bursts and FWHM extracted with 3 pi- 
cosecond accuracy. A novel single-shot method for measuring 
local gate propagation speeds using a tilted MCP is also demon- 
strated. Detailed output versus input studies indicate a linear 
dynamic range of 300. At higher irradiances, the gradual transition 
from linear behavior to hard saturation is gathered over a range of 
105 in irradiation and fitted using a discrete dynode model. Finally, 
a pump-probe experiment quantifying for the first time long- 
suspected gain depletion by strong localized irradiation was 
performed. The mechanism for the extra voltage and hence gain 
degradation is shown to be associated with intense MCP irradiation 
in the presence of the voltage pulse, at a fluence at least an order 
of magnitude above that necessary for saturation. Results obtained 
for both constant pump area and constant pump fluence are pre- 
sented. The data are well modeled by calculating the instantaneous 
electrical energy loss due to the intense charge extraction at the 
pump site and then recalculating the gain downstream at the probe 
site given the pump-dependent degradation in voltage amplitude. 


34909 (UCRL-JC—115189) Ablative stabilization of the 
Rayleigh-Taylor instability in regimes relevant to inertial con- 
finement fusion. Kilkenny, J.D. Lawrence Livermore National Lab., 
CA (United States). 4 Aug 1994. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9408127-3: 45. Scottish Universities summer school in 
physics, Fife (United Kingdom), 7-20 Aug 1994). Order Number 
DE95000553. Source: OSTI; NTIS; INIS; GPO Dep. 





As shown elsewhere an ablatively imploded shell is hydrodynam- 
ically unstable, the dominant instability being the well known 
Rayleigh-Taylor instability with growth rate + = ,/Akg where k = 27/ 
A is the wave number, g is the acceleration and A the Attwood 
number (pp; — Pic)/(Pni + Pio) Where pp, is the density of the heavier 
fluid and p, is the density of the lighter fluid. A theoretical under- 
standing of ablative stabilization has gradually evolved, confirmed 
over the last five years by experiments. The linear growth is very 
well understood with excellent agreement between experiment and 
simulation for planar geometry with wavelengths in the region of 
30-100m. There is an accurate, albeit phenomenological disper- 
sion relation. The non-linear growth has been measured and 
agrees with calculations. In this lecture, the authors go into the fun- 
damentals of the Rayleigh-Taylor instability and the experimental 
measurements that show it is stabilized sufficiently by ablation in 
regimes relevant to ICF. 


34910 (UCRL-JC—115596) Scintillating-fiber imaging detec- 
tor for 14-MeV neutrons. Ress, D. (Lawrence Livermore National 
Lab., CA (United States)); Lerche, R.A.; Ellis, R.J.; Heaton, G.W.; 
Nelson, M.B.; Mant, G.; Lehr, D.E. Lawrence Livermore National 
Lab., CA (United States). 25 Jul 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940723-24: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94018593. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The authors have created a detector to image the neutrons emit- 
ted by imploded inertial-confinement fusion targets. The 14-MeV 
neutrons, which are produced by deuterium-tritium fusion events in 
the target, pass through an aperture to create an image on the de- 
tector. The neutron radiation is converted to blue light (430 nm) 
with a 20-cm-square array of plastic scintillating fibers. Each fiber 
is 10-cm long with a 1-mm-square cross section; approximately 35- 
thousand fibers make up the array. The resulting blue-light image 
is reduced and amplified by a sequence of fiber-optic tapers and 
image intensifiers, then acquired by a CCD camera. The fiber-optic 
readout system was tested optically for overall throughput the reso- 
lution. The authors plan to characterize the scintillator array reusing 
an ion-beam neutron source as well as DT-fusion neutrons emitted 
by inertial confinement targets. Characterization experiments will 
measure the light-production efficiency, spatial resolution, and neu- 
tron scattering within the detector. Several neutron images of 
laser-fusion targets have been obtained with the detector. Several 
neutron images of laser-fusion targets have been obtained with the 
detector. They describe the detector and their characterization 
methods, present characterization results, and give examples of 
the neutron images. 


34911 (UCRL-JC—117193) Implementation of 40-ps_ high- 
speed gated-microchannel-plate based x-ray framing cameras 
on reentrant SIM’s for Nova. Bell, P.M. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Kilkenny, J.D.; Landen, 0O.; 
Bradley, D.K.; Watt, R.; Oertel, J. Lawrence Livermore National 
Lab., CA (United States). 28 Jul 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940723-25: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94018597. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Gated framing cameras used in diagnosing laser produced plas- 
mas have been used on the Nova laser system since 1987. There 
have been many variations of these systems implemented. All of 
these cameras have been ultimately limited in response time for 
two reasons. One being the electrical gating amplitude verses the 
gate width, this has always limited the detectable gain in the sys- 
tem. The second being the length to diameter (V/d) ratio of standard 
off the shelf microchannel plates (MCP). This sets the minimum 
electrical gate pulse that will give detectable gain from a given mi- 
crochannel plate. The authors have implemented two different 
types of 40 ps framing camera configurations on the Nova laser 
system. They will describe the configurations of both systems as 
well as discuss the advantages of each. 


34912 (UW-CPTC-94-7) Turbulent transport across invari 
ant canonical flux surfaces. Hollenberg, J.B. (Univ. of Wisconsin, 
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Madison, WI (United States). Dept. of Physics); Callen, J.D. Wis- 
consin Univ., Madison, WI (United States). Center for Plasma 
Theory and Computation. Jul 1994. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER53218. 
Order Number DE95000710. Source: OSTI; NTIS; INIS; GPO Dep. 

Net transport due to a combination of Coulomb collisions and 
turbulence effects in a plasma is investigated using a fluid moment 
description that allows for kinetic and nonlinear effects via closure 
relations. The model considered allows for “ideal” turbulent fluctua- 
tions that distort but preserve the topology of species-dependent 
canonical flux surfaces ¥¥.= [ dF - Bes = V x [A + (Mms/qs)us] in 
which ug is the flow velocity of the fluid species. Equations for the 
net transport relative to these surfaces due to “nonideal” dissipative 
processes are found for the total number of particles and total 
entropy enclosed by a moving canonical flux surface. The corre- 
sponding particle transport flux is calculated using a toroidal 
axisymmetry approximation of the ideal surfaces. The resulting La- 
grangian transport flux includes classical, neoclassical-like, and 
anomalous contributions and shows for the first time how these 
various contributions should be summed to obtain the total particle 
transport flux. 


7004 Fusion Technology 


Refer also to citation(s) 33281, 33282, 33649, 33960, 34027, 
34803, 34833, 34834, 34877, 34909, 34910, 34911, 35102, 35103 


34913 (ANL/CMT/CP-83894) An investigation of the des- 
orption of hydrogen from lithium oxide using temperature 
programmed desorption and diffuse reflectance infrared spec- 
troscopy. Kopasz, J.P. (Argonne National Lab., IL (United States). 
Chemical Technology Div.); Johnson, C.E.; Ortiz-Villafuerte, J. Ar- 
gonne National Lab., IL (United States). Chemical Technology Div. 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9406171-3: 3. 
international workshop on ceramic breeder blanket interactions, 
Los Angeles, CA (United States), 22-24 Jun 1994). Order Number 
DE94018364. Source: OSTI; NTIS; INIS; GPO Dep. 

The addition of hydrogen to the purge stream has been shown 
to enhance tritium release from ceramic breeder materials. In an 
attempt to determine the mechanism for this enhancement the au- 
thors have investigated the adsorption and desorption of hydrogen 
and water from lithium oxide (a leading candidate for the breeder 
material) by temperature programmed desorption and diffuse re- 
flectance infrared spectroscopy. The results from these studies 
indicate that several different types of hydroxide groups are formed 
on the lithium oxide surface. They also suggest that under certain 
conditions hydride species form on the surface. The role of these 
species in tritium release from lithium oxide is discussed. 


34914 (ANL/TD/CP-82442) Erosion of melt layers devel- 
oped during a plasma disruption. Hassanein, A. (Argonne 
National Lab., IL (United States)); Konkashbaev, A.; Konkashbaev, 
|. Argonne National Lab., IL (United States). Aug 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940843-5: 18. European symposium on 
fusion technology, Karlsruhe (Germany), 22-26 Aug 1994). Order 
Number DE94018362. Source: OSTI; NTIS; INIS; GPO Dep. 

Material erosion of plasma-facing components during a tokamak 
disruption is a serious problem that limits reactor operation and 
economical reactor lifetime. In particular, metallic low-Z compo- 
nents such as Be will be subjected to severe melting during 
disruptions and edge localized models (ELMs). Loss of the devel- 
oped melt layer will critically shorten the lifetime of these 
components, severely contaminate the plasma, and seriously in- 
hibit successful and reliable operation of the reactor. In this study 
mechanisms responsible for melt-layer loss during a disruption are 
modeled and evaluated. Implications of melt-layer loss on the per- 
formance of metallic facing components in the reactor environment 
are discussed. 


34915 (ANL/TD/CP-82575) Development of vanadium base 
alloys for fusion first-wall/blanket applications. Smith, D.L. (Ar- 
gonne National Lab., IL (United States)); Chung, H.M.; Loomis, 
B.A.; Matsui, H.; Votinov, S.; VanWitzenburg, W. Argonne National 
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Lab., IL (United States). [1994]. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940664-30: ISFNT-3: 3rd international symposium on fu- 
sion nuclear technology, Los Angeles, CA (United States), 27 Jun - 
1 jul 1994). Order Number DE94018368. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Vanadium alloys have been identified as a leading candidate ma- 
terial for fusion first-wall/blanket applications. Certain vanadium 
alloys exhibit favorable safety and environmental characteristics, 
good fabricability, high temperature and heat load capability, good 
compatibility with liquid metals and resistance to irradiation damage 
effects. The current focus is on vanadium alloys with (3-5)% Cr 
and (3-5)% Ti with a V-4Cr-4Ti alloy as the leading candidate. Pre- 
liminary results indicate that the crack-growth rates of certain alloys 
are not highly sensitive to irradiation. Results from the Dynamic 
Helium Charging Experiment (DHCE) which simulates fusion rele- 
vant helium/dpa ratios are similar to results from neutron irradiated 
material. This paper presents an overview of the recent results on 


the development of vanadium alloys for fusion first wall/blanket ap- 
plications. 


34916 (ANL/TD/CP-—82851) Status of vanadium alloy devel- 
opment for fusion first wall/blanket applications. Smith, D.L. 
(Argonne National Lab., IL (United States)); Chung, H.M.; Loomis, 
B.A.; Bloom, E.E.; Grossbeck, M.L.; Jones, J.H.; Wiffen, F.W. Ar- 
gonne National Lab., IL (United States). Aug 1994. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940933-7: 15. international conference on 
plasma physics and controlled nuclear fusion research, Seville 
(Spain), 26 Sep - 1 oct 1994). Order Number DE95001067. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Vanadium alloys exhibit important advantages as a candidate 
structural material for fusion first walV/blanket applications. These 
advantages include fabricability, favorable safety and environmen- 
tal features, high temperature and high wall load capability, and 
long lifetime under irradiation. Major concerns regarding the use of 
vanadium alloys for fusion applications relate to cost, reactivity with 


air/oxygen, and the limited data base. Vanadium alloys with (3-5)% 
chromium and (3-5)% titanium appear to offer the best combina- 
tion of properties for first wall/blanket applications. A V-4Cr-4Ti 
alloy is currently considered as the leading candidate composition. 


34917 (ANL/TD/CP-—83923) MHD and heat transfer bench- 
mark problems for liquid metal flow in rectangular ducts: 
Final paper. Sidorenkov, S.!. (D.V. Efremov Scientific Research 
Inst. of Electrophysical Apparatus, St. Petersburg (Russian Federa- 
tion)); Hua, T.Q.; Araseki, Hideo. Argonne National Lab., IL (United 
States). Jul 1994. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940664— 
31: ISFNT-3: 3rd international symposium on fusion nuclear 
technology, Los Angeles, CA (United States), 27 Jun - 1 jul 1994). 
Order Number DE94018391. Source: OSTI; NTIS; INIS; GPO Dep. 

Liquid metal cooling systems of a self-cooled blanket in a toka- 
mak reactor will likely include channels of rectangular cross section 
where liquid metal is circulated in the presence of strong magnetic 
fields. MHD pressure drop, velocity distribution and heat transfer 
characteristics are important issues in the engineering design 
considerations. Computer codes for the reliable solution of three- 
dimensional MHD flow problems are needed for fusion relevant 
conditions. This paper describes four benchmark problems to vali- 
date magnetohydrodynamic (MHD) and heat transfer computer 
codes. The problems include rectangular duct geometry with uni- 
form and nonuniform magnetic fields, with and without surface heat 
flux, and various rectangular cross sections. Two of the problems 
are based on experiments. Participants in this benchmarking activ- 
ity come from three countries: The Russian Federation, The United 
States, and Japan. The solution methods to the problems are de- 


scribed. Results from the different computer codes are presented 
and compared. 


34918 (ANL/TD/CP-83938) Present understanding of MHD 
and heat transfer phenomena for liquid metal blankets. Kirillov, 
I.R. (D.V. Efremov Scientific Research Institute of Electrophysical 
Apparatus (Russia)); Barieon, L.; Reed, C.B.; Miyazaki, K. Argonne 
National Lab., IL (United States). Jul 1994. 53p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940664—27: ISFNT-3: 3rd _sinternational 
symposium on fusion nuclear technology, Los Angeles, CA (United 
States), 27 Jun - 1 jul 1994). Order Number DE94018228. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A review of experimental work on magnetohydrodynamic (MHD) 
and heat transfer (HT) characteristics of liquid metal flows in fusion 
relevant conditions is presented. Experimental data on MHD flow 
pressure drop in straight channels of round and rectangular cross- 
section with electroconducting walls in a transverse magnetic field 
show good agreement with theoretical predictions, and simple engi- 
neering formulas are confirmed. Less data are available on velocity 
distribution and HT characteristics, and even less data are avail- 
able for channels with electroinsulating walls or artificially made 
self-heating electroinsulating coatings. Some experiments show an 
interesting phenomena of HT increase in the presence of a trans- 
verse or axial magnetic field. For channels of complex geometry — 
expansions, contractions, bends, and manifolds — few experimental 
data are available. Future efforts should be directed toward investi- 
gation of MHD/HT in straight channels with perfect and nonperfect 
electroinsulated walls, including walls with controlled imperfections, 
and in channels of complex geometry. International cooperation in 
manufacturing and operating experimental facilities with magnetic 
fields at, or even higher than, 5-7 T with comparatively large vol- 
umes may be of great help. 


34919 (CNIC—00789) Operating level of HT-6B tokamak de- 
vice. Li Linzhong (Academia Sinica, Hefei, AH (China). Inst. of 
Plasma Physics); Deng Chuanbao; Guo Dequan. China Nuclear 
Information Centre, Beijing, BU (China). Sep 1993. 14p. (ASIPP— 
0038.). Order Number DE95602999. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The operating status of HT-6B tokamak device has been intro- 
duced. The extending processes of HT-6B operating regions have 
been analysed. The developing cases of main parameters are dis- 
cussed. By comparison with some international famous tokamak 
devices on normalized operating map, it has been shown that un- 
der the condition of ohmic heating the operating region of HT-6B 
device has achieved the same level as them. 


34920 (CONF-9304112-26) Three-dimensional effects for 
radio frequency antenna modeling. Carter, M.D.; Batchelor, D.B.; 
Stallings, D.C. Oak Ridge National Lab., TN (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 10. topical confer- 
ence on radio frequency power in plasmas; Boston, MA (United 
States); 1-3 Apr 1993. Order Number DE94019125. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electromagnetic field calculations for radio frequency (rf) anten- 
nas in two dimensions (2-D) neglect finite antenna length effects as 
well as the feeders leading to the main current strap. The 2-D cal- 
culations predict that the return currents in the sidewalls of the 
antenna structure depend strongly on the plasma parameters, but 
this prediction is suspect because of experimental evidence. To 
study the validity of the 2-D approximation, the Multiple Antenna 
Implementation System (MAntlS) has been used to perform three- 
dimensional (3-D) modeling of the power spectrum, plasma 
loading, and inductance for a relevant loop antenna design. Effects 
on antenna performance caused by feeders to the main current 
strap and conducting sidewalls are considered. The modeling 
shows that the feeders affect the launched power spectrum in an 
indirect way by forcing the driven rf current to return in the antenna 
structure rather than the plasma, as in the 2-D model. It has also 
been found that poloidal dependencies in the plasma impedance 
matrix can reduce the loading predicted from that predicted in the 
2-D model. For some plasma parameters, the combined 3-D ef- 
fects can lead to a reduction in the predicted loading by as much 


as a factor of 2 from that given by the 2-D model, even with end- 
effect corrections for the 2-D model. 


34921 (CONF-9304112-27) Comparison of the folded 
stripline and stacked stripline concepts to the folded wave- 
guide launcher. Gardner, W.L. (Oak Ridge National Lab., TN 
(United States)); Caughman, J.B.0.; Hoffman, D.J.; Probert, P.H. 
Oak Ridge National Lab., TN (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





AC05-840R21400. From 10. topical conference on radio frequency 
power in plasmas; Boston, MA (United States); 1-3 Apr 1993. Or- 
der Number DE94018951. Source: OSTI; NTIS; INIS; GPO Dep. 

Two new concepts are being developed as possible upgrades to 
the folded waveguide launcher. The folded stripline is a folded 
waveguide with an additional conductor positioned inside. The term 
stripline refers to the resemblance of the design to microwave mi- 
crostrip line. The conductor provides support for TEM mode 
propagation, which eliminates cutoff and the nonlinear frequency 
dependence of the waveguide impedance and phase velocity. A 
natural extension to the folded stripline is the stacked stripline, 
which comprises several stacked, independent TEM waveguides. 
Initial measurements indicate that both concepts have better mag- 
netic flux coupling than the fokded waveguide. 


34922 (CONF-9306367—1) Irradiation creep in structural 
materials at ITER operating conditions. Grossbeck, M.L. Oak 
Ridge National Lab., TN (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Materials issues for severe environments 
meeting; San Diego, CA (United States); 23-25 Jun 1993. Order 
Number DE94018946. Source: OSTI; NTIS; INIS; GPO Dep. 
Irradiation creep is plastic deformation of a material under the in- 
fluence of irradiation and stress. Below the regime of thermal 
creep, there remains a deformation mechanism under irradiation 
that is weakly temperature dependent and clearly different from 
thermal creep. This is irradiation creep. Both stress and irradiation 
are required for irradiation creep. Irradiation creep studies for appli- 
cations in the past focused mostly on liquid metal fast breeder 
reactors where temperatures are usually above 400°C. Fusion re- 
actors, especially nearterm devices such as the ITER will have 
components operating at temperatures as low as 100°C exposed 
to high neutron fluxes. Theories of irradiation creep based on 
steady-state point defect concentrations do not predict significant 
irradiation creep deformation at these temperatures; however, data 


from research reactors show that irradiation creep strains at 60°C 
are as high or higher than at temperatures above 300°C for 
austenitic stainless steels. Irradiation creep of nickel has also been 
observed at cryogenic temperatures. 


34923 (CONF-9307127-) Ninth target fabrication special- 
ists’ meeting: Proceedings. Lawrence Livermore National Lab., 
CA (United States). [1993]. 274p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(L—15854-2). From 9. target fabrication specialists meeting; Mon- 
terey, CA (United States); 6-8 Jul 1993. Order Number 
DE94018556. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains a collection of viewgraphs and short papers 
on target fabrication for inertial confinement purposes. 


34924 (CONF-9309274-3) Status of the US stellarator reac- 
tor study. Lyon, J.F. (Oak Ridge National Lab., TN (United 
States)); Gulec, K.; Miller, R.L.; El-Guebaly, L. Oak Ridge National 
Lab., TN (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International Atomic Energy Agency (IAEA) meeting on fu- 
sion reactor design and technology; Los Angeles, CA (United 
States); 13-17 Sep 1993. Order Number DE94018693. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Stellarators have significant operational advantages over toka- 
maks as ignited steady-state reactors. This scoping study, which 
uses an integrated cost-minimization code that incorporates costing 
and reactor component models self-consistently with a 1-D energy 
transport calculation, shows that a torsatron reactor could also be 
competitive with a tokamak reactor. The projected cost of electricity 
(COE) estimated using the ARIES costing algorithms is 62.5 mill/ 
kW(e)h in constant 1992 dollars for a 1-GW(e) Compact Torsatron 
reactor reference case. The COE is relatively insensitive (< 10% 
variation) over a wide range of assumptions including variations in 
the maximum field allowed on the coils, the coil elongation, the 
shape of the density profile, the beta limit, the confinement multi- 
plier, and the presence of a large loss region for alpha particles. 
The largest variations in the COE occur for variations in the electri- 
cal power output demanded and the plasma-coil separation ratio. 
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34925 (CONF-940580—20) First measurements of ICRF and 
edge/SOL plasma interactions on TORE SUPRA. Thomas, C.E. 
Jr. (and others); Harris, J.H.; Haste, G.R. Oak Ridge National Lab., 
TN (United States). [1994]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
11. international conference on plasma surface interactions in con- 
trolled fusion devices; Mito (Japan); 23-27 May 1994. Order 
Number DE94019320. Source: OSTI; NTIS; INIS; GPO Dep. 

Heat fluxes considerably larger than anticipated appear to be in- 
cident on the lateral protection of the TORE SUPRA lon Cyclotron 
Range of Frequencies (ICRF) antennas. The antenna lateral pro- 
tection shows overheating for power levels greater than 2 MW in 
dipole mode or 1 MW in monopole mode. A possible cause for 


overheating is a de sheath voltage created on the antenna struc- 
ture by the ICRF. 


34926 (CONF-940635—-15) Experimental measurements of 
ICRF and edge plasma interactions on Tore Supra. Harris, J.H. 
(Oak Ridge National Lab., TN (United States)); Thomas, C.E. Jr.; 
Hogan, J.T.; Haste, G.R.; Tobin, S.; Klepper, C.C.; Saoutic, B.; 
Beaumont, B.; Becoulet, A.; Kuus, H. Oak Ridge National Lab., TN 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Euro- 
pean conference on controlled fusion and plasma _ physics; 
Marseilies (France); 26 Jun - 1 jul 1994. Order Number 
DE94019154. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments to explore the interaction of lon Cyclotron Range of 
Frequencies (ICRF) heating with the edge plasmas on the Tore 
Supra tokamak have been undertaken. The actively cooled, lateral 
protection (bumper limiters) on the three ICRF antennas in Tore 
Supra can experience overheating for power levels > 2 MW per 
antenna and pulse lengths > 2 seconds (depending on the power 
level) even when the antennas are operated in dipole mode. It ap- 
pears that the local power fluxes on the lateral protection may 
exceed the nominally expected fluxes of 5 MW/m*. Concentrated 
heat fluxes can result in hot spots with temperatures > 1000°C 
and can result in damage to the carbon tiles that make up the ar- 
mor on the lateral protection. Initial experiments with plasmas 
having |p = 0.8 - 1.6 MA, q(a) = 3 - 6, and Ppp = 1 - 2 MW have 
been carried out to characterize the phenomena that could con- 
tribute to the overheating and develop the diagnostic tools to be 
used in more comprehensive studies. 


34927 (CONF-9408174-1) A centrifuge CO, pellet cleaning 
system. Foster, C.A.; Fisher, P.W.; Nelson, W.D.; Schechter, D.E. 
Oak Ridge National Lab., TN (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract 
AC05-840R21400. Agreement 1974-E122-A1. From Aerospace 
environmental technology conference; Huntsville, AL (United 
States); 10-11 Aug 1994. Order Number DE95000689. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Centrifuge-based cryogenic pellet accelerator technology, origi- 
nally developed at Oak Ridge National Laboratory (ORNL) for the 
purpose of refueling fusion reactors with high-speed pellets of 
frozen deuterium/tritium, is now being developed as a method of 
cleaning without the use of conventional solvents. In these applica- 
tions large quantities of pellets made of frozen CO. or argon are 
accelerated in a high-speed rotor. The accelerated pellet stream is 
used to clean or etch surfaces. The advantage of this system is 
that the spent pellets and debris resulting from the cleaning pro- 
cess can be filtered leaving only the debris for disposal. This paper 
discusses the centrifuge CO. pellet cleaning system, the physics 
model of the pellet impacting the surface, the centrifuge apparatus, 
and some initial cleaning and etching tests. 


34928 (DOE/ER/52141-T2) Tokamak fusion reactor radioac- 
tive waste disposal evaluation: Progress report and proposed 
FY95 activities. Stacey, W.M. Georgia Inst. of Tech., Atlanta, GA 
(United States). 18 Aug 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-87ER52141. 
Order Number DE94019197. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the fusion reactor waste disposal evalua- 
tion computational system and the comparison of vanadium and 
316-stainless steel structural materials. 
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34929 (DOE/ER/54235-2) A passively-safe fusion reactor 
blanket with helium coolant and steel structure. Crosswait, 
K.M. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. Apr 1994. 395p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-94ER54235. 
(PFC/RR-94-4). Order Number DE94018656. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Helium is attractive for use as a fusion blanket coolant for a 
number of reasons. It is neutronically and chemically inert, non- 
magnetic, and will not change phase during any off-normal or 
accident condition. A significant disadvantage of helium, however, 
is its low density and volumetric heat capacity. This disadvantage 
manifests itself most clearly during undercooling accident condi- 
tions such as a loss of coolant accident (LOCA) or a loss of flow 
accident (LOFA). This thesis describes a new helium-cooled tritium 
breeding blanket concept which performs significantly better during 
such accidents than current designs. The proposed blanket uses 
reduced-activation ferritic steel as a structural material and is de- 
signed for neutron wall loads exceeding 4 MW/m*. The proposed 
geometry is based on the nested-shell concept developed by 
Wong, but some novel features are used to reduce the severity of 
the first wall temperature excursion. These features include the fol- 
lowing: (1) A “beryllium-joint” concept is introduced, which allows 
solid beryllium slabs to be used as a thermal conduction path from 
the first wall to the cooler portions of the blanket. The joint concept 
allows for significant swelling of the beryllium (10 percent or more) 
without developing large stresses in the blanket structure. (2) Natu- 
ral circulation of the coolant in the water-cooled shield is used to 
maintain shield temperatures below 100 degrees C, thus maintain- 
ing a heat sink close to the blanket during the accident. This 
ensures the long-term passive safety of the blanket. 


34930 (DOE/ET/51013-306) The design and pertormance 
of a twenty barrel hydrogen pellet injector for Alcator C-Mod. 
Urbahn, J.A. Massachusetts inst. of Tech., Cambridge, MA (United 
States). Plasma Fusion Center. @May 1994. 206p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
78ET51013. (PFC/RR-94-07). Order Number DE94018651. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A twenty barrel hydrogen pellet injector has been designed, built 
and tested both in the laboratory and on the Alcator C-Mod Toka- 
mak at MIT. The injector functions by firing pellets of frozen 
hydrogen or deuterium deep into the plasma discharge for the 
purpose of fueling the plasma, modifying the density profile and in- 
creasing the global energy confinement time. The design goals of 
the injector are: (1) Operational flexibility, (2) High reliability, (3) 
Remote operation with minimal maintenance. These requirements 
have lead to a single stage, pipe gun design with twenty barrels. 
Pellets are formed by in- situ condensation of the fuel gas, thus 
avoiding moving parts at cryogenic temperatures. The injector is 
the first to dispense with the need for cryogenic fluids and instead 
uses a closed cycle refrigerator to cool the thermal system compo- 
nents. The twenty barrels of the injector produce pellets of four 
different size groups and allow for a high degree of flexibility in fu- 
eling experiments. Operation of the injector is under PLC control 
allowing for remote operation, interlocked safety features and auto- 
mated pellet manufacturing. The injector has been extrusively 
tested and shown to produce pellets reliably with velocities up to 
1400 m/sec. During the period from September to November of 
1993, the injector was successfully used to fire pellets into over 
fifty plasma discharges. Experimental results include data on the 
pellet penetration into the plasma using an advanced pellet track- 
ing diagnostic with improved time and spatial response. Data from 
the tracker indicates pellet penetrations were between 30 and 86 
percent of the plasma minor radius. 


34931 (ECN-C—93-013) Characterization of coatings and 
the low cycle fatigue behaviour of 316L. Groot, P.; Horsten, 
M.G.; Tjoa, G.L. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Mar 1993. 52p. Order Number DE95703322. 
Source: OSTI; NTIS; INIS. 

In the framework of the European Fusion Technology Pro- 
gramme ECN participates in a NET task PSM-8 ‘Coatings and 
Surface Effects on Stainless Steel 316L’. High emissivity coatings 
were developed for enhanced heat transfer from graphite tiles to a 
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Stainless Steel First Wall. Four candidate materials, Cr2O3, Black 
Cr, AlbO3/TiIO2 and TiC were tested as candidate high emissivity 
coatings. These coatings were manufactured by atmospheric and 
vacuum plasma spraying technique and the Black Chromium coat- 
ings were manufactured by a galvanic coating technique. The tests 
included total emissivity measurements and Low Cycle Fatigue 
(LCF) experiments. The total emissivity of two TiC coatings at 525 
K appeared to be 0.62 and 0.64. The total emissivity of the TiC 
and 5 wt% TiO2/AlzO, coating was about 0.7. (orig.) 


34932 (ECN-R-93-002) Analysis of three loss-of-flow acci- 
dents in the first wall cooling system of NET/ATER. Komen, 
E.M.J.; Koning, H. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). May 1993. 94p. Order Number 
DE95703433. Source: OSTI; NTIS; INIS. 

This report presents the thermal-hydraulic analysis of three Loss- 
of-Flow Accidents (LOFAs) in the first wall cooling system of the 
Next European Torus (NET) design or the International Thermonu- 
clear Experimental Reactor (ITER) design. The LOFAs considered 
result from a loss of the forced coolant flow caused by a loss of 
electrical power for the recirculation pump in the primary circuit. 
The analyses have been performed using the thermal-hydraulic 
system analysis code RELAP5/MOD3. In the analyses, special at- 
tention has been paid to the transient thermal-hydraulic behaviour 
of the cooling system and the temperature development in the first 
wall. In the LOFA case without plasma shutdown, melting starts in 
the first wall about 150 s after accident initiation. In the LOFA case 
with delayed plasma shutdown, melting starts in the first wall when 
the plasma shutdown is initiated later than about 110 s after acci- 
dent initiation. Melting does not occur in the first wall during a 
LOFA with prompt plasma scram. (orig.) 


34933 (ECN-R-93-003) Overpower transient in the first 
wall cooling system of NET/TTER. Komen, E.MJ.; Koning, H. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Sep 1993. 64p. Order Number DE95703320. Source: 
OSTI; NTIS; INIS. 

The overpower transient from a plasma power excursion. The 
overpower transient considered in this report results from a postu- 
lated linear increase of the plasma power from the nominal 
generated power to four times this nominal power in 30 s. The 
Next European Torus (NET) design or the International Thermonu- 
clear Experimental Reactor (ITER) design will be cooled by a 
number of separate cooling systems. The most important cooling 
systems are: The first wall cooling system, the blanket cooling sys- 
tem, the divertor cooling system, and the shield cooling system. In 
this report, the thermal-hydraulic analysis of the above-mentioned 
overpower transient will be presented for the first wall cooling sys- 
tem of NET/ITER. During overpower transients, the fusion power 
will increase to less than four times the nominal power. For this 
reason, the overpower transient considered in this report is the 
worst case scenario. The analysis of the thermal-hydraulic system 
behaviour during the considered overpower transient has been per- 
formed for a coolant temperature of 333 K (60 C) in the first wall 
inlet manifolds and 433 K (160 C) in the first wall outlet manifolds. 
The analysis has been performed using the thermal-hydraulic 
system analysis code RELAP5/MODS. in the analysis, special at- 
tention has been paid to the transient thermal-hydraulic behaviour 
of the cooling system and the temperature development in the first 
wall. (orig.) 


34934 (FRCEA-TH-404) Pellet injection in a tokamak hot 
plasma. Theory and experiment. Picchiottino, J.M. Association 
Euratom-CEA, Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee; 
Aix-Marseille-1 Univ., 13 - Marseille (France). 25 Jan 1994. 186p. 
(in French). Order Number DE95601130. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ultimate aim of pellet ablation studies is to predict what the 
plasma temperature and density profiles are just after a pellet in- 
jection. This requires description of the pellet ablation process, the 
parallel expansion of the ablatant and the fast outward motion of 
the deposited material since these three phenomena successively 
occur from the time of pellet injection to the moment when new ax- 
isymmetric profiles are reached. Only the two first points have 
been quantitatively modelled. If the most important processes of 





ablation physics are identified and although current models repro- 
duce both measured penetrations and averaged characteristics of 
ablation clouds, some debatable points remain, mainly bearing on 
the drifts associated with the pellet motion and, consequently, on 
the effective shielding efficiency of the ionized part of the ablation 
cloud. During its parallel expansion, the ablated material experi- 
ences a strong poloidal rotation which depends on the ratio of the 
peliet and plasma masses and is due to the total kinetic momen- 
tum conservation on each magnetic surface. The fact that this 
rotation occurs on the same timescale as the outward motion 
suggests that both phenomena can be linked and that a compre- 
hensive model of the whole fuelling process may emerge from 
considering the pellet and the plasma as a unique system. (au- 
thor). 94 refs., 142 figs., 4 annexes. 


34935 (GA-A-21295) Boron carbide-based coatings on 
graphite for plasma facing components. Valentine, P.G. (Gen- 
eral Atomics, San Diego, CA (United States)); Trester, P.W.; 
Winter, J.; Linke, J.; Duwe, R.; Wallura, E.; Philipps, V. General 
Atomics, San Diego, CA (United States). Jan 1994. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114. (CONF-930928-30: 6. international conference 
on fusion reactor materials, Stresa (Italy), 27 Sep - 1 oct 1993). 
Order Number DE94017976. Source: OSTI; NTIS; INIS; GPO Dep. 

In the effort to evaluate boron-rich coatings as plasma facing 
surfaces in fusion devices, a new process for applying boron car- 
bide (B,C) coatings to graphite was developed. The process 
entails eutectic melting of the carbon (C) substrate surface with a 
precursor layer of B4C particles. Adherent coatings were achieved 
which consisted of two layers: a surface layer and a graded pene- 
tration zone in the outer portion of the substrate. The surface-layer 
microstructure was multiphase and ranged from reaction-sintered 
structures of sintered B,C particles in an eutectic-formed matrix to 
that of hypereutectic carbon particles in a B,C-C eutectic matrix. 
Because of high surface energy, the coating generally developed a 
nonuniform thickness. Quantitative evaluations of the coating were 
performed with limiters in the TEXTOR fusion device and with 
coupons in electron beam tests. Test results revealed the following: 
good adherence of the coating even after remelting; and, during 
remelting, diagnostics detected a corresponding interaction of 
boron with the plasma. 


34936 (GA-A-21707) Measurements of non-axisymmetric 
effects in the DIll-D divertor. Evans, T.E, (General Atomics, San 
Diego, CA (United States)); Leonard, A.W.; Petrie, T.W.; Schaffer, 
M.J.; Lasnier, C.J.; Hill, D.N.; Fenstermacher, M.E. General Atom- 
ics, San Diego, CA (United States); Lawrence Livermore National 
Lab., CA (United States); Oak Ridge National Lab., TN (United 
States). Jul 1994. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114_ ; 
AC05-840R21400 ; W-7405-ENG-48. (CONF-940580-17: 11. in- 
ternational conference on plasma surface interactions in controlled 
fusion devices, Mito (Japan), 23-27 May 1994). Order Number 
DE94018346. Source: OSTI; NTIS; INIS; GPO Dep. 

Non-stationary toroidal asymmetries are observed in the DIli-D 
divertor heat flux and scrape-off layer (SOL) currents. Using the 
present DIll-D diagnostics asymmetries are seen much less fre- 
quently in single-null H-modes (<5%) than in doublie-null H-modes 
(>50%). Divertor heat flux asymmetries are characterized by 
toroidal variations in the radial profile (i.e., multiple or bifurcated 
peaks at some toroidal locations and single peaks at others) while 
SOL currents sometimes have a strongly bipolar toroidal structure. 
SOL current asymmetries are particularly large during Edge Local- 
ized Modes (ELMs). In some cases heat flux variations of as much 
as a factor of two are seen. The measurements reported here indi- 
cate that these asymmetries are best described by a model in 
which non-axisymmetric radial magnetic perturbations create mag- 
netic islands in the plasma boundary and scrape-off layer which 
then cause toroidal variation in the divertor heat flux and the 
scrape-off layer currents. 


34937 (GA-A-21719) BgC-SiC reaction-sintered coatings 
on graphite plasma facing components. Valentine, P.G. (Gen- 
eral Atomics, San Diego, CA (United States)); Trester, P.W.; 
Winter, J. General Atomics, San Diego, CA (United States). May 
1994. 24p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract ACO3-89ER51114. (CONF-940580—19: 11. 
international conference on plasma surface interactions in con- 
trolled fusion devices, Mito (Japan), 23-27 May 1994). Order 
Number DE94019105. Source: OSTI; NTIS; INIS; GPO Dep. 
Boron carbide plus silicon carbide (B,C-SiC) reaction-sintered 
coatings for use on graphite plasma-facing components were de- 
veloped. Such coatings are of interest in TEXTOR tokamak 
limiter-plasma interactions as a means of reducing carbon erosion, 
of providing a preferred release of boron for oxygen gettering, and 
of investigating silicon’s effect on radiative edge phenomena. Spec- 
imens evaluated had (a) either Ringsdorfwerke EK 98 graphite or 
Le Carbon Lorraine felt-type AEROLOR A05 CFC substrates; (b) 
multiphase coatings, comprised of B,C, Sic, and graphite; (c) nom- 
inal coating compositions of 69 wt.-% B,C + 31 wt.-% SiC; and (d) 
nominal coating thicknesses between 250 and 775 um. Coated 
coupons were evaluated by high heat flux experiments in the JU- 
DITH (electron beam) test facility at KFA. Simulated disruptions, 
with energy densities up to 10 MJm~?, and normal operation simu- 
lations, with power densities up to 12 MWm~?, were conducted. 
The coatings remained adherent; at the highest levels tested, minor 
changes occurred, including localized remelting, modification of the 
crystallographic phases, occasional microcracking, and erosion. 


34938 (GA-A-21735) Two phase liquid helium flow testing 
to simulate the operation of a cryocondensation pump in the 
DII-D tokamak. Laughon, G.J. (General Atomics, San Diego, CA 
(United States)); Baxi, C.B.; Campbell, G.L.; Mahdavi, M.A.; 
Makariou, C.C.; Smith, J.P.; Schaffer, M.J.; Schaubel, K.M.; 
Menon, M.M. General Atomics, San Diego, CA (United States); 
Oak Ridge National Lab., TN (United States). Jun 1994. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ; ACO5-840R21400. (CONF-940615-3: 15. in- 
ternational cryogenic engineering conference, Genoa (italy), 7-10 
Jun 1994). Order Number DE94018345. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A liquid helium-cooled cryocondensation pump has been in- 
stalled in the Dill-D tokamak fusion energy research experiment at 
General Atomics. The pump is located within the tokamak vacuum 
chamber beneath the divertor baffle plates and is utilized for 
plasma density and contamination control. Two-phase helium flows 
through the pump at 5 to 10 g/s utilizing the heat transfer and con- 
stant temperature characteristics of boiling liquid . helium. The 
pump is designed for a pumping speed of 32,000 1/s. Extensive 
testing was performed with a prototypical pump test fixture. Several 
pump geometries (simple tube, coaxial flow plug, and coaxial slot- 
ted insert) were tested, in an iterative process, to determine which 
was the most satisfactory for stable cryocondensation pumping. 
Results from the different tests illustrating the temperature distribu- 
tion and flow characteristics for each configuration are presented. 


34939 (GA-A-21754) Wall stabilization effects in DII-D 
high beta discharges. Strait, E.J. (General Atomics, San Diego, 
CA (United States)); Taylor, T.S.; Turnbull, A.D.; Ferron, J.R.; Lao, 
L.L.; Thompson, S.J.; Rice, B.; Wroblewski, D.; Sauter, O. General 
Atomics, San Diego, CA (United States); Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 ; W-7405-ENG-48. (CONF-940635-9: European 
conference on controlled fusion and plasma physics, Marseilles 
(France), 26 Jun - 1 jul 1994). Order Number DE94017509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent high beta discharges in DIII-D, reaching values up to 6 = 
12.5%, demonstrate that a resistive wall can stabilize low-n MHD 
modes in a rotating plasma. The maximum beta values reached in 
discharges with broad current profiles (internal inductance 4 ~ 0.7) 
are up to 40% greater than the limit predicted by ideal MHD stabil- 
ity calculations in the absence of a wall, but are consistent with 
predicted limits assuming a perfectly conducting wall at the position 
of the vacuum vessel. This wall stabilization is observed for time 
scales long compared with the resistive penetration time of the 
wall. Plasma rotation is essential to the stabilization, and instabili- 
ties with characteristics of the predicted “resistive wall” mode are 
observed only when the rotation velocity approaches zero at the 
mode rational surface. 
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34940 (INIS-mf-14294) Max-Planck-institut fuer Plasma- 
physik. Annual report 1993. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). 1993. 164p. Order Number 
DE95708014. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1993 the first particle injector of the ASDEX Upgrade divertor 
tokamak was put into operation up to 6 MW of heating power. The 
main diagnostics were put into operation as also was a newly de- 
veloped pellet centrifuge. At the Wendelstein 7-AS stellarator 
experiment the cooperation with Russian and German research in- 
stitutes an electron cyclotron resonance heating was successful. 
The works of the Berlin Division of IPP and the coordination of re- 
search efforts with Kernforschungszentrum Karlsruhe are reported. 
(DG) 


34941 (INIS-mf-14314) ITER council proceedings: 1992. 
ITER EDA documentation series, no.3. International Atomic Energy 
Agency, Vienna (Austria). Jan 1994. 93p. Order Number 
DE95601122. Source: OSTI; NTIS (US Sales Only); INIS. 

At the signing of the ITER EDA Agreement on July, 1992, each 
of the Parties presented to the Director General the names of their 
designated members of the ITER Council. Upon receiving those 
names, the Director General stated that the ITER Engineering De- 
sign Activities were "ready to begin”. The next step in this process 
was the convening of the first meeting of the ITER Council. The 
first meeting of the Council, held in Vienna, was opened by Direc- 
tor General Hans Blix. The second meeting was held in Moscow, 
the formal seat of the Council. This volume presents records of 
these first two Council meetings and, together with the previous 
volumes on the text of the Agreement and Protocol 1 and the 
preparations for their signing respectively, represents essential in- 
formation on the evolution of the ITER EDA. 


34942 (IPP-2/315) The superconducting test coll for W7-X 
in the STAR arrangement of KfK. Harmeyer, E.; Schoenewolf, |. 
W7-X Team; KfK Team. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jan 1992. 31p. (In German). Order Number 
DE95708806. Source: OSTI; NTIS (US Sales Only); INIS. 

The superconducting test arrangement STAR at KfK is employed 
for electrical and hydraulic testing of a superconductor length of 
about 200 m. This conductor, as provided for the W 7-X coil sys- 
tem, is wound to a circular test coil. During the conductor tests the 
coil system must not be subjected to a dangerous mechanical 
load. For this reason the test coild is reinforced by structure mate- 
rial which is composed mainly of steel side plates and distance 
bolts. Under these boundary conditions the magnetic fields and 
forces as well as the mechanical stresses are calculated for three 
different load cases. (orig.) 


34943 (IPP-2/316) Studies on a Stellarator reactor of the 
Helias type: The modular coll system. Harmeyer, E.; Kisslinger, 
J.; Rau, F.; Wobig, H. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Feb 1993. 55p. Order Number DE95708818. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Helias Stellarator Reactors (HSR) are considered, focussing on 
the superconducting modular coil system which generates the 
magnetic field, aiming to clarify critical issues of such systems. The 
development of the coil system is presented and the properties of 
the vacuum magnetic field are discussed. Electromagnetic forces 
and the resulting mechanical stresses and strains inside the coils 
and the surrounding structure are calculated. Parameter studies 
are made varying the major radius Ro between 18 m and 24 m in 
order to investigate the engineering parameters for the supercon- 
ducting coil system. The total mass and the fusion power output of 
HSR are compared with values evaluated for tokamak reactors. 
(orig.). 36 figs. 


34944 (IPP-2/320) Transient mechanical disturbances in 
internally cooled superconducting cables: stability criterion 
and stability of the W 7-X prototype conductor of LMI. Schauer, 
F. Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). 
May 1993. 32p. (In German). Order Number DE95708845. Source: 
OSTI; NTIS (US Saies Only); INIS. 

The stability of superconducting internally cooled cable-in-conduit 
conductors (CIC) for large magnets with regard to transient micro- 
scopical movements of the multifilamentary strands is discussed. 
The hysteresis loop resulting from a transverse mechanical 
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compression experiment on a cable piece, using stresses corre- 
sponding to the magnet Lorentz forces, is a measure for the 
overall dissipative mechanical energy (friction, plastic deformation) 
which might be released during coil loading. It is shown that this 
energy could serve as a simple and conservative stability criterion 
for the design of CIC cables. Further, the stability margin of the 
first W7-X prototype cable from LMI Corp. is estimated employing 
a relatively simple method. These investigations concern rated field 
and current values as well as conditions which will prevail during 
the solenoid tests at the KfK STAR test facility. It is shown that by 
a modest increase of the strand diameter and a change of the cop- 
per to superconductor ratio the stability margin can be improved 
significantly. (orig.) 


34945 (IPP-lI-196) W7-AS contributions to: 10. topical 
conference on radio frequency power in plasmas, Boston, 
1983 - Local transport studies on fusion plasmas, Varenna, 
1993 - 5. European theory conference, El Escorial, 1993 - 4. 
int. workshop on plasma edge theory in fusion devices, 
Varenna, 1993 - 5. international Toki conference on plasma 
physics and controlled nuclear fusion, physics and technol- 
ogy of plasma heating and current drive, Toki, 1993: 4. 
H-mode workshop, IAEA Tech. Com. Meeting on H-mode 
physics, N W7-AS Team. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Mar 1994. 100p. Order Number 
DE95703092. Source: OSTI; NTIS (US Sales Only); INIS. 

The report contains the following contribution (titles and authors): 
High Power 140 GHz ECRH Experiments on W7-AS (V. Erck- 
mann); Heat Wave Studies on W7-AS Stellarator (H.J. Hartfuss); 
Evidence for Temperature Fluctuations in the W7-AS Stellarator 
(H.J. Hartfuss); Transient Transport Studies in W7-AS (U. Stroth); 
Open Magnetic Surfaces for Modelling Plasma Transport in the 
Boundary of Stellarators (F. Sardei); Electron Cyclotron Current 
Drive and Bootstrap Current (U. Gasparino); Parametrization of 
Open Magnetic Structures for Modelling Plasma Transport in the 
Boundary of W7-AS (F. Sardei); 140 GHz ECRH Experiments at 
the W7-AS Stellarator (V. Erckmann); H.-Mode of W7-AS Stellara- 
tor (F. Wagner); New Subjects of H-Mode (F. Wagner); Recent 
Results with 140 GHz ECRH at the W7-AS Stellarator (V. Erck- 
mann). (orig/HP) 


34946 (JAERI-M—94-032) Evaluation of beryllium pebble 
produced by rotating electrode method. |shitsuka, Etsuo (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment); Kawamura, Hiroshi; Saito, Minoru; 
Sakamoto, Naoki; Nishida, Kiyotoshi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1994. 34p. (in Japanese). Order 
Number DE95709765. Source: OSTI; NTIS; INIS. 

A proposal have been made by Japan on fusion blanket design 
carried out under the ITER/CDA (Conceptual Design Activity) to 
use of 1 mm diameter beryllium pebbles, i.e. the pebble-type tri- 
tium breeding blanket. In this paper, the production technology, 
thermal and mechanical properties of the beryllium pebbles were 
studied. For the fabrication technology, pebble production with the 
low impurity and low cost were developed by using improved rotat- 
ing electrode method. The thermal expansion coefficient and 
specific heat of the unirradiated pebble samples were measured by 
the laser interferometer and differential scanning calorimetry 
(DSC), respectively. These thermal properties were almost identical 
to those of the hot-pressed beryllium. The collapse test was con- 
ducted for the evaluation of breaking properties. The breaking load 
of beryllium pebbles did not change by heating of 600degC and 
1000 hour in high purity helium gas (6N). (author). 


34947 (JAERI-M—94-040) Outline and handling manual of 
fusion experimental data monitor system DAISY (version Il). 
Haginoya, Hirofumi (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Aoyagi, 
Tetsuo; Tani, Keiji; Watanabe, Yuichi; Yamanaka, Mari. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 96p. (in 
Japanese). Order Number DE95703895. Source: OSTI; NTIS; INIS. 

DAISY (version |), which was developed about 7 years ago, has 
been used as a main experimental data monitor system for JT-60 
and JT-60U. Through the many years use, the system has been 





improved by complying with users requests. This report summa- 
rizes a brief explanation and the usage of the new 'DAISY (version 
Il)’. (author). 


34948 (JAERI-M—94-045) Development of safety analysis 
methodology for fusion systems. 1: System model of general 
fusion system for safety analysis. Arika, Mitsuhiro (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. 140p. (In Japanese). Order Number 
DE95703894. Source: OSTI; NTIS; INIS. 
One of the most important safety characteristics of a fusion en- 
ergy system is the fact that energy and Ri (radioisotope) sources 
as a hazard potential are distributed over and some of them move 
around the system. Abnormal release of these energy sources re- 
sult in abnormal state of the system and may induce another 
energy release, an increase of vulnerable Ri (source term) or a for- 
mation of flow path from system to environment (RI leak path). 
Moreover, these relationship is complex and extended over the sys- 
tem. Then, in this study, | will arrange these relationship in order 
and develop safety analytical model to be able to analyze system 
behavior quantitatively under abnormal conditions. In this report, | 
constructed a system model as the first stage of development of a 
comprehensive analytical model. The system model is composed 
of conceptual system elements such as control functions, spaces 
and boundaries. This model describes the characteristics of gen- 
eral fusion systems in an overall sense. Then, | arranged in order 
the system model mass and/or energy transport or storage pro- 
cesses between system elements on normal and/or abnormal 
conditions and defined the inter-relationship precisely. Based on 
the system model, a mathematical model is being developed. This 
mathematical model enables us to analyze system behavior quanti- 
tatively and to survey parameters controlled by safety features. The 
mathematical model will be the basis to develop a computer pro- 
gram which will be a good tool for selection of dominant event 
sequences and request for rational safety features. (author). 


34949 (JAERI-M—94-073) Heat removal capability of diver- 
tor coaxial tube assembly. Shibui, Masanao (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Nakahira, Masataka; Tada, Eisuke; Takatsu, 
Hideyuki. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1994. 23p. Order Number DE95709770. Source: OSTI; NTIS; INIS. 

To deal with high power flowing in the divertor region, an ad- 
vanced divertor concept with gas target has been proposed for use 
in ITER/EDA. The concept uses a divertor channel to remove the 
radiated power while allowing neutrals to recirculate. Candidate 
channel wall designs include a tube array design where many 
coaxial tubes are arranged in the toroidal direction to make louver. 
The coaxial tube consists of a Be protection tube encases many 
supply tubes wound helically around a return tube. V-alloy and 
hardened Cu-alloy have been proposed for use in the supply and 
return tubes. Some coolants have also been proposed for the de- 
sign including pressurized He and liquid metals, because these 
coolants are consistent with the selection of coolants for the blan- 
ket and also meet the requirement of high temperature operation. 
In the coaxial tube design, the coolant area is restricted and brittle 
Be material is used under severe thermal cyclings. Thus, to obtain 
the coaxial tube with sufficient safety margin for the expected fu- 
sion power excursion, it is essential to understand its applicability 
limit. The paper discusses heat removal capability of the coaxial 
tube and recommends some design modifications. (author). 


34950 (JAERI-M—94-074) Failsafe first wall for preclusion 
of little leakage. Shibui, Masanao (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Nakahira, Masataka; Tada, Eisuke; Takatsu, Hideyuki. 
Japan Atomic Energy Research inst., Tokyo (Japan). May 1994. 
21p. Order Number DE95709769. Source: OSTI; NTIS; INIS. 
Leakages although excluded by design measures would occur 
most probably in highly stressed areas, weldments and locations 
without possibility to classify the state by in-service inspection. In a 
water-cooled first wall, allowable leak rate of water is generally very 
small, and therefore, locating of the leak portion under highly acti- 
vated environment will be very difficult and be time-consuming. The 
double-wall concept is promising for the ITER first wall, because it 
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can be made fail-safe by the application of the leak-before-break 
and the multiple load path concepts, and because it has a potential 
capability to solve the little leak problem. When the fail safe 
strength is well defined, subcritical crack growth in the damaged 
wall can be permitted. This will enable to detect stable leakage of 
coolant without deteriorating plasma operation. The paper deals 
with the little leak problem and presents method for evaluating 
small leak rate of a liquid coolant from crack-like defects. The fail- 
safe first wall with the double-wall concept is also proposed for 
preclusion of little leakage and its fail-safety is discussed. (author). 


34951 (JAERI-M—94-082) Design of grating filter for grating 
polychromator on measurement of electron temperature pro- 
file from electron cyclotron emission. Sato, Masayasu (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Isei, Nobuaki; Ishida, Sinichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jun 1994. 47p. (In 
Japanese). Order Number DE95703915. Source: OSTI; NTIS; INIS. 

The electron temperature measurement from the second 
harmonic electron cyclotron emission (ECE) using a grating poly- 
chromator has been made in many tokamaks. It is important for 
the measurement using the polychromator not to allow to enter the 
higher harmonic ECE which would spoil the signals. Here, the 
emission which should be omitted is obtained in the case of toka- 
mak with R/a > 3cosé (R : major radius, a: minor radius and 6 : 
the angle between the sight and the horizontal line). The grating fil- 
ter for JT-60 are designed according to a theory of the echelette 
grating. The reflectance of the grating filter are measured. By com- 
parison between the theory and the measurement, the design of 
the grating is optimized. (author). 


34952 (KEK-PROC—92-15, pp. 218-223) Present status of 
the JT-60 control system. Kimura, T. (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The present status of the control system for a large fusion de- 
vice of the JT-60 upgrade tokamak is reported including its original 
design concept, the progress of the system in the past five-year 
operation and modification for the upgrade. The control system has 
the features of hierarchical structure, computer control, adoption of 
CAMAC interfaces and protective interlock by both software and 
hard-wired systems. Plant monitoring and control are performed by 
an efficient data communication via CAMAC highways. Sequential 
discharge control of is executed by a combination of computers 
and a timing system. A plasma feedback control system with fast 
32-bit microprocessors and a man/machine interface with modern 
workstations have been newly developed for the operation of the 
JT-60 upgrade. (author). 


34953 (KEK-PROC—$2-15, pp. 224-227) Conceptual design 
of centralized control system for LHD. Kaneko, H. (National inst. 
for Fusion Science, Nagoya (Japan)); Yamazaki, K.; Taniguchi, Y. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Dec 1992. (CONF-911116-: ICALEPCS ’91: International confer- 
ence on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

A centralized control system for a fusion experimental machine is 
discussed. A configuration whereby a number of complete and uni- 
form local systems are controlled by a central computer, a timer 
and an interlock system is appropriate for the control system of the 
Large Helical Device (LHD). A connection among local systems 
can be made by Ethernet, because a faster transmission of control 
data is processed by a specific system. (author). 


34954 (KEK-PROC-—92-15, pp. 228-231) Status of LHD con- 
trol system design. Yamazaki, K. (National Inst. for Fusion 
Science, Nagoya (Japan)); Kaneko, H.; Taniguchi, Y.; Motojima, O. 
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National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Dec 1992. (CONF-911116-: ICALEPCS '91: International confer- 
ence on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The present status of LHD (Large Helical Device) control system 
design is described, emphasizing on the plasma operation modes, 
the architecture of the LHD controi system, the real-time plasma 
feedback system with PID or Fuzzy controllers and the construction 
schedule of the LHD control system. The conceptual and detailed 
designs are under way taking flexible and reliable operations for 
physics experiments into account. (author). 


34955 (KEK-PROC-92-15, pp. 235-238) Hard- and software 
for measurement and control of the pulse thermonuclear in- 
stallation. Bulan, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii); Dudorova, E.|.; Zaitsev, V.I. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

This paper describes control and measuring systems of the pulse 
thermonuclear installation 'Angara-5’. The 'Angara-5’ operates in a 
monopulse mode. It takes a long time to prepare the installation to 
the work shot. The main information flow about the installation out- 
put parameters and the target processes comes for 10-7-10- 
sec. The measuring-control equipment has a multi-level hierarchy 
structure where the lower level is local systems controlled by own 
computers. Measuring systems contain waveform digitizers different 
types. The supervisor console system realizes the communications 
with the local systems, as well as the data acquisition, processing 
and storage. Hardware and software structures are given. Careful 
equipment shielding and grounding have provided level of noise 30 
mV. Fast signals processing features are discussed. (author). 


34956 (KEK-PROC-—92-15, pp. 364-366) Modular pulse se- 
quencing in a tokamak system. Chew, A.C. (Malaya Univ., Kuala 
Lumpur (Malaysia)); Lee, S.; Saw, S.H. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics contro! systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

Pulse technique applied in the timing and sequencing of the vari- 
ous part of the MUT tokamak system are discussed. The modular 
architecture of the pulse generating device highlights the versatile 
application of the simple physical concepts in precise and compli- 
cated research experiment. (author). 


34957 (KEK-PROC—92-15, pp. 367-370) The timing system 
of the RFX Nuclear Fusion Experiment. Schmidt, V. (Associ- 
azione EURATOM-CNR-ENEA, Padova (Italy)); Flor, G.; Manduchi, 
G.; Piacentini, |. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The REX Nuclear Fusion Experiment [1] in Padova, Italy, em- 
ploys a distributed system to produce precision trigger signals for 
the fast control of the experiment and for the experiment-wide syn- 
chronization of data acquisition channels. The hardware of the 
system is based on a set of CAMAC modules. The modules have 
been integrated into a hardware/software system which provides 
the following features: (1) generation of pre-programmed timing 
events, (2) distribution of asynchronous (not pre-programmed) tim- 
ing events, (3) gating of timing event generation by Machine 
Protection System, (4) automatic stop of timing sequence in case 
of highway damage, (5) dual-speed time base for transient 
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recorders, (6) system-wide precision of < 3 ys, time resolution > 
10 us. The operation of the timing system is fully integrated into 
the RFX data acquisition system software. The Timing System 
Software consists of three layers: the lowest one corresponds di- 
rectly to the CAMAC modules, the intermediate one provides 
pseudo-devices which essentially correspond to specific features 
for the modules (e.g. a dual frequency clock source for transient 
recorders), the highest level provides system set-up support. The 
system is fully operational and was first used during the commis- 
sioning of the RFX Power Supplies in spring '91. (author). 


34958 (KEK-PROC-—S2-15, pp. 438-441) Development of a 
VME multi-processor system for plasma control at the JT-60 
Upgrade. Takahashi, M. (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); Kuri- 
hara, K.; Kawamata, Y.; Akasaka, H.; Kimura, T. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

Design and initial operation results are reported of a VME multi- 
processor system [1] for plasma control at a large fusion device 
named 'the JT-60 Upgrade’ utilizing three 32-bit MC88100 based 
RISC computers and VME components. Development of the sys- 
tem was stimulated by faster and more accurate computation 
requirements for the plasma position and current control. The RISC 
computers operate at 25 MHz along with two cashe memories 
named MC88200. We newly developed VME bus modules of up/ 
down counter, analog-to-digital converter and clock pulse generator 
for measuring magnetic field and coil current and for synchronizing 
the processing in the three RISCs and direct digital controllers 
(DDCs) of magnet power supplies. We also evaluated that the 
speed of the data transfer between the VME bus system and the 
DDCs through CAMAC highways satisfies the above requirements. 
In the initial operation of the JT-60 upgrade, it has been proved 
that the VME multi-processor system well controls the plasma posi- 
tion and current with a sampling period of 250 usec and a delay of 
500 psec. (author). 


34959 (KEK-PROC—92-15, pp. 442-445) Very fast feedback 
control of coll-current in JT-60 tokamak. Aoyagi, T. (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Terakado, T.; Takahashi, M.; Nobusaka, 
H.; Yagyu, J.; Matsuzaki, Y. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS 
"91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

A direct digital control (DDC) system is adopted for controlling 
thyristor converters of power supplies in the JT-60 tokamak built in 
1984. Microcomputers of the DDC were 5 MHz i8086 microproces- 
sor and programs were written by assembler language and the 
processing time was under ims. They were, however, too old in 
hardware and too complicated in software. New DDC system has 
been made in the JT-60 Upgrade (JT-60U) to control the power 
supplies more quickly under 0.25 and 0.5 ms of the processing 
time and also to write the programs used by high-level language. 
The new system consists of a host computer and five microcom- 
puters with microprocessor on VME bus system. The host 
computer AS3260 performs on-line processing such as setting the 
DDC under the discharge conditions and so on. Functions of the 
microcomputers with a 32-bit, 20 MHz microprocessor MC68030, 
whose OS are VxWorks and programs are written by C language, 
are real-time processing such as taking in instructions from a 
ZENKEI computer and in feedback control of currents and voltages 
of coils every 0.25 and 0.5 ms. The system is now operating very 
smoothly. (author). 


34960 (KEK-PROC-—92-15, pp. 483-486) A new workstation 
based man/machine interface system for the JT-60 Upgrade. 
Yonekawa, |. (Japan Atomic Energy Research Inst., Naka, Ibaraki 





(Japan). Naka Fusion Research Establishment); Shimono, M.; Tot- 
suka, T.; Yamagishi, K. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Development of a new man/machine interface system was stimu- 
lated by the requirements of making the JT-60 operator interface 
more ‘friendly’ on the basis of the past five-year operational 
experience. Eleven Sur/3 workstations and their supervisory mini- 
computer HIDIC V90/45 are connected through the standard 
network; Ethernet. The network is also connected to the existing 
"ZENKE!I' mini-computer system through the shared memory on the 
HIDIC V90/45 mini-computer. Improved software, such as auto- 
matic setting of the discharge conditions, consistency check among 
the related parameters and easy operation for discharge result 
data display, offered the ‘user-friendly’ environments. This new 
man/machine interface system leads to the efficient operation of 
the JT-60. (author). 


34961 (KEK-PROC—93-10, pp. 127-130) First phase plan for 
experimental study of heavy-ion inertial fusion accelerator. 
Hattori, Toshiyuki (Tokyo Inst. of Tech. (Japan). Research Lab. for 
Nuclear Reactors); Okamura, Masahiro; Oguri, Yoshiyuki; Aida, 
Toshihiro; Takeuchi, Kouichi; Sasa, Kimikazu; Itoh, Takashi; Okada, 
Masashi; Takahashi, Yousuke; Ishii, Yasuyuki. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (in 
Japanese). (CONF-9307187—-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

We propose the basic experiment plan of driver for heavy-ion in- 
ertial fusion by heavy-ion linac [1-3] system and the heavy-ion 
cooler synchrotron. As the first phase of planning, we will improve 
old heavy-ion accelerator system that accelerate small intensity 
around Cl ion with charge to mass ratio of 1/4 up to 2.4 MeV/amu. 
The injector of the system will exchange from the 1.6 MV Peletron 
Tandem accelerator to an RFQ type linac with an ECR heaw-ion 
source. According to building up the power sources of RF and fo- 
cusing magnet, then it is able to accelerate intense around Xe ion 
with charge to mass ratio of 1/6 up to 2.4 MeV/amu. At the next 
stage of it, we will construct a heavy-ion cooler synchrotron having 


magneticrigidity of 3 or 6 Tm and begin to study about HIF driver. 
(author). 


34962 


(KFK-5355) Tritium release and gamma activity of 
various lithium ceramics irradiated by fast and thermal neu- 
trons (COMPLIMENT experiment). Doerr, L.; Schild, D.; Werle, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 


sruhe GmbH (Germany). Projekt Kernfusion; Association 
Euratom-Kernforschungszentrum Karlsruhe GmbH (KFK) (Ger- 
many). Jun 1994. 36p. Order Number DE95702808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the COMPLIMENT experiment the various ceramic breeder 
materials (LiIAIOz, Li2O, LipZrO3, Li,SiIO2 and Li,SiO,4) studied 
within the European Fusion Technology Program were irradiated in 
parallel with epithermal neutrons in the HFR Petten and with ther- 
mal neutrons in the OSIRIS reactor up to a total damage of 2 dpa 
(displacements per atom). The objectives of this irradiation were: 
1. to compare the radiation damage effects caused by fast neu- 
trons and by the charged particles of the ®Li(n, a) t-reaction and 2. 
to compare the irradiation behavior of the various ceramics in an 
identical test environment. Tritium release of the irradiated samples 
was studied by out-of-pile annealing. These studies indicate that 
the tritium release kinetics is not significantly affected by - the spe- 
cific tritium inventory (i.e. the release process is first order); - the 
Li-burnup (up to 2%); - the type of radiation damage (induced by 
fast neutrons or charged particles). The gamma activity of the in- 
vestigated ceramics was found to be mainly due to stainless steel 
contaminations and sample impurities. The activity ot the main con- 
stituents was comparatively small, even for zirconate. Some of the 
ceramics decomposed into pieces or particles, especially during 
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the 425 C, high power density (~ 60 W/cm?) and high Li-burnup 
(2%) OSIRIS irradiation. This unexpected observation requires fur- 
ther irradiations under DEMO-relevant conditions to qualify the 
reference ceramic materials. (orig.) 


34963 (LA-UR-94-2784) Nonlinear beam expander for ES- 
NIT. Rusthoi, D.P.; Blind, B.; Garnett, R.W.; Hanna, D.S.; Jason, 
A.J.; Kraus, R.H. Jr.; Neri, F. Los Alamos National Lab., NM 
(United States). [1994]. 4p. Sponsored by Japan Atomic Energy 
Research Inst., Tokyo (Japan). DOE Contract W-7405-ENG-36. 
(CONF-94081 25-17: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018275. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the design of a beam-redistribution and expansion 
system for the Japanese Atomic Energy Research Institute (JAERI) 
Energy Selective Neutron Irradiation Test Facility (ESNIT). The sys- 
tem tailors the beam exiting a deuteron accelerator at energies 
from 20 to 35 MeV for deposition on a lithium neutron-production 
target. A uniform beam-intensity distribution in a well-defined irradi- 
ation area is inquired at the target and is achieved by the use of 
nonlinear elements. The design of the high-energy beam transport 
(HEBT) for ESNIT includes a 90° achromatic bend, a matching 
section with an energy-compacting cavity, a nonlinear beam ex- 
pander, a target imager, a shielding dipole, and an rf-cavity system 
to add energy spread to the beam before it impinges on the target. 
The system meets performance requirements at multiple energies 
and currents, and for different spot sizes on target. 


34964 (LA-UR-94-2879) Resolving a central ICF issue for 
ignition: Implosion symmertry. Cray, M. (and others); Delamater, 
N.D.; Fernandez, J.C. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940933-1: 
15. international conference on plasma physics and controlled nu- 
clear fusion research, Seville (Spain), 26 Sep - 1 oct 1994). Order 
Number DE94018297. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos National Laboratory Inertial Confinement Fusion 
(ICF) Program focuses on resolving key target-physics issues and 
developing technology needed for the National Ignition Facility 
(NIF). This work is being performed in collaboration with Lawrence 
Livermore National Laboratory (LLNL). A major requirement for the 
indirect-drive NIF ignition target is to achieve the irradiation 
uniformity on the capsule surface needed for a symmetrical high- 
convergence implosion. Los Alamos employed an_ integrated 
modeling technique using the Lasnex radiation-hydrodynamics 
code to design two different targets that achieve ignition and mod- 
erate gain. Los Alamos is performing experiments on the Nova 
Laser at LLNL in order to validate our NIF ignition calculations. 


34965 (LA-UR-94-3182) Laser-plasma instability —_in 
hohlraums. Fernandez, J.C. (and others); Cobble, J.A.; Hsing, 
W.W. Los Alamos National Lab., NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409226—2: ECLIM 23: laser in- 
teraction with matter, Oxford (United Kingdom), 19-23 Sep 1994). 
Order Number DE95000914. Source: OSTI; NTIS; INIS; GPO Dep. 

A gas-filled hohlraum designed so as to approach plasma condi- 
tions expected in future ignition hohlraums has been fielded at the 
Nova laser. Radiation hydrodynamics modeling of these Nova 
hohliraums predicts reasonably well the measured plasma parame- 
ters. The measured reflectivity of a probe beam by Stimulated 
Brillouin scattering is modest. Some observed dependencies of 
reflectivity on laser and plasma parameters are understood theoret- 
ically, while others are not. 


34966 (LBL-36081) Accelerators for heavy ion inertial 
fusion: Progress and plans. Bangerter, R.O.; Friedman, A.; Her- 
rmannsfekit, W.B. Lawrence Berkeley Lab., CA (United States). 
Aug 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940933-6: 15. 
international conference on plasma physics and controlled nuclear 
fusion research, Seville (Spain), 26 Sep - 1 oct 1994). Order Num- 
ber DE95000786. Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy lon Inertial Fusion Program is the principal part of the 
Inertial Fusion Energy Program in the Office of Fusion Energy of 
the U.S. Department of Energy. The emphasis of the Heavy lon 
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Program is the development of accelerators for fusion power pro- 
duction. Target physics research and some elements of fusion 
chamber development are supported in the much larger Inertial 
Confinement Fusion Program, a dual purpose (defense and en- 
ergy) program in the Defense Programs part of the Department of 
Energy. The accelerator research program will establish feasibility 
through a sequence of scaled experiments that will demonstrate 
key physics and engineering issues at low cost compared to other 
fusion programs. This paper discusses progress in the accelerator 
program and outlines how the planned research will address the 
key economic issues of inertial fusion energy. 


34967 (NIFS—277) A possibility of x— meson production by 
a low energy electron bunch and positive ion bunch. Uramoto, 
Joshin. National Inst. for Fusion Science, Nagoya (Japan). Apr 
1994. 27p. Order Number DE95709728. Source: OSTI; NTIS; INIS. 

A low energy electron beam (< 1200 eV) is injected perpendicu- 
larly to a uniform magnetic field, together with a low energy 
positive ion beam which is stopped electrically. On these magnetic 
mass analyses (using the uniform magnetic field), two peaks of 
secondary electron to the beam collector appear at two analyzing 
magnetic field intensities which correspond to two relations of »~ 
muon (the mass m, = 207 m. and the charge q, = e) and x— me- 
son (the mass m2 = 273 me and the charge qo = e, where me and 
e are mass and charge of electron). We consider that the «— me- 
son may be produced by a coherent interaction between the 
magnetically bunched beam electrons and the electrically bunched 
beam ions, and that the negative muon y»~ may be produced 
through the decay of x~ meson. (author). 


34968 (NIFS—279) New Modular Heliotron system compati- 
ble with closed helical divertor and good plasma confinement. 
Yamazaki, K.; Watanabe, K.Y. National Inst. for Fusion Science, 
Nagoya (Japan). Apr 1994. 26p. Order Number DE95709727. 
Source: OSTI; NTIS; INIS. 

A new helical system (‘Modular Heliotron’) with improved modu- 
lar coils compatible with efficient closed helical divertor and good 
plasma confinement property is proposed based on a Heliotron 
system with continuous helical coils and one pair of poloidal coils. 
The physics optimization of this system as a function of the gap 
angle between adjacent modular coils has been carried out by 
means of vacuum magnetic surface calculations and finite-beta 
plasma analyses, and a new improved coil system is invented by 
combining sectored helical field coils with sectored retuming 
poloidal field coils. The Modular Heliotron with standard coil wind- 
ing law (reference Modular Heliotron) was previously proposed, but 
it is found that this is not appropriate to keep clean helical divertor 
and high beta configuration when the coil gap becomes large. By 
modulating the modular coil winding with outside-plus and inside- 
minus pitch modulation, almost the same good magnetic 
configuration as that of a conventional Heliotron can be produced. 
The optimal gap angle is determined as a function of the modula- 
tion parameter. This improved Modular Heliotron permits larger gap 
angle between adjacent modules and produces more clean helical 
divertor configuration than the reference Modular Heliotron. All 
these helical system are created by only modular coils without 
poloidal coils. (author). 


34969 (NIFS—280) High-beta discharges with neutral beam 
injection in CHS. Okamura, S. (and others); Matsuoka, K.; 
Nishimura, K. National Inst. for Fusion Science, Nagoya (Japan). 
May 1994. 43p. Order Number DE95709729. Source: OSTI; NTIS; 
INIS. 

High-beta plasmas with a volume-averaged equilibrium beta 
value 2.1% were produced in CHS using tangential neutral beam 
injection. This beta value was achieved with the confinement im- 
provement (reheat mode) observed after turning off a strong gas 
puffing. The wall conditioning with titanium gettering was used to 
make a high density operation (ne-bar < 8x10'® m~—%) possible for 
low magnetic field (B; = 0.6T). The discharges start with the mag- 
netic hill configuration (in vacuum) and finally get Mercier stable 
equilibrium due to the self-stabilization effect given by the magnetic 
well which is produced by the plasma pressure. The Shafranov 
shift was about 40% of a plasma minor radius. Magnetic fluctua- 
tions did not increase with increasing plasma pressure when beta 
value exceeded 1%. The dynamic poloidal field control was applied 
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to suppress the outward plasma shift with increasing plasma pres- 
sure. Such operation gave an additional increase of beta value 
compared with the constant poloidal field operation. (author). 


34970 (PPPL-3004) Investigation of magnetic reconnec- 
tion during a sawtooth crash in a high temperature tokamak. 
Yamada, M. (Princeton Univ., NJ (United States). Plasma Physics 
Lab.); Pomphrey, N.; Budney, R.; Macickam, J.; Levinton, F.; Na- 
gayama, Y. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Sep 1994. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE94018788. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports on a recent laboratory investigation on mag- 
netic reconnection in high temperature tokamak plasmas. The 
motional stark effect(MSE) diagnostic is employed to measure the 
pitch angle of magnetic field lines, and hence the q profile. An ana- 
lytical expression that relates pitch angle to q profile has been 
developed for a toroidal plasma with circular cross section. During 
the crash phase of sawtooth oscillations in the plasma discharges, 
the ECE (electron cyclotron emission) diagnostic measures a fast 
flattening of the 2-D electron temperature profile in a poloidal 
plane, an observation consistent with the Kadomtsev reconnection 
theory. On the other hand motional the MSE measurements indi- 
cate that central q values do not relax to unity after the crash, but 
increase only by 5-10%, typically from 0.7 to 0.75. The latter result 
is in contradiction with the models of Kadomtsev and/or Wesson. 
The present study addresses this puzzle by a simultaneous analy- 
sis of electron temperature and q profile evolutions. Based on a 
heuristic model for the magnetic reconnection during the sawtooth 
crash, the small change of q, i.e. partial reconnection, is attributed 
to the precipitous drop of pressure gradients which drive the insta- 
bility and the reconnection process as well as flux conserving 
plasma dynamics. 


34971 (PPPL-CFP-3149) The tritium operations experience 
on TFTR. von Halle, A. (Princeton Univ., NJ (United States). 
Plasma Physics Lab.); Gentile, C.; Anderson, J.L. Princeton Univ., 
NJ (United States). Plasma Physics Lab. [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940843-2: 18. European symposium on 
fusion technology, Karlsruhe (Germany), 22-26 Aug 1994). Order 
Number DE94018340. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Fusion Test Reactor (TFTR) tritium gas system is 
administratively limited to 5 grains of tritium and provides the feed- 
stock gas for the neutral beam and torus injection systems. Tritium 
operations on TFTR began with leak checking of gas handling sys- 
tems, qualification of the gas injection systems, and high power 
plasma operations using using trace amounts of tritium in deu- 
terium feedstock gas. Full tritium operation commenced with four 
highly diagnosed neutral beam pulses into a beamline calorimeter 
to verify planned tritium beam operating routines and to demon- 
strate the deuterium to tritium beam isotope exchange. Since that 
time, TFTR has successfully operated each of the twelve neutral 
beam ion sources in tritium during hundreds of tritium beam pulses 
and torus gas injections. This paper describes- the TFTR tritium 
gas handling systems and TFTR tritium operations of the gas injec- 
tion systems and the neutral beam ion sources. Tritium accounting 
and accountability is discussed, including tritium retention issues of 
the torus limiters and beam impinged surfaces of the beamline 
components. Also included is tritium beam velocity analysis that 
compares the neutral beam extracted ion species composition for 
deuterium and tritium and that determines the extent of beam iso- 
tope exchange on subsequent deuterium and tritium beam pulses. 
The required modifications to TFTR operating routines to meet the 
US Department of Energy regulations for a low hazard nuclear fa- 
cility and the problems encountered during initial tritium operations 
are described. 


34972 


(PPPL-CFP-3150) Tritium contamination experience 
in an operational D-T fusion reactor. Gentile, C.A. (Princeton 
Univ., NJ (United States). Plasma Physics Lab.); Ascione, G.; An- 
derson, J.L. Princeton Univ., NJ (United States). Plasma Physics 
Lab. [1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940843-3: 18. 
European symposium on fusion technology, Karlsruhe (Germany), 





22-26 Aug 1994). Order Number DE94018341. Source: 
NTIS; INIS; GPO Dep. 

During December 1993, the Tokamak Fusion Test Reactor 
(TFTR) injected a mixture of deuterium and tritium in the TFTR 
vacuum vessel for the purpose of creating D-T plasmas. The tritium 
used in these D-T plasmas was stored, delivered and processed in 
the TFTR tritium facility that includes the tritium vault, waste han- 
dling area, clean-up area, and gas holding tank room. During this 
time period, several components in the tritium process system 
were found to have tritium leaks which led to tritium deposition on 
process skids, components and floor area. Radiological surveys of 
surfaces contaminated with tritium oxide indicate a decrease in sur- 
face contamination in time (on the order of 12 to 36 hours) as the 
result of room ventilation. In instances where the facility HVAC sys- 
tem was maintained in the purge mode, a dramatic decrease in 
surface contamination was observed. Areas contaminated with tri- 
tium oxide (> 16.6 Bq/100 cm*) were found to be clean (< 16.6 
Bq/100 cme) after several hours of continuous purging by the facil- 
ity HVAC system. in instances where relative humidity was not 
decreased, the tritium surface contamination was found to be at- 
tenuated. During the months of December 1993, January and 
February 1994 tritium leaking components were either replaced, re- 
designed or repaired. During this time period, data were collected in 
the form of contamination surveys, real time tritium monitor output, 
and HVAC configuration indicating the correlation of purge ventila- 
tion leading to a decrease in tritium oxide surface contamination. 


34973 (PPPL-CFP-3151) Beta normal control of TFTR us- 
ing fuzzy logic. Lawson, J.E.; Bell, M.G.; Marsala, R.J.; Mueller, 
D. Princeton Univ., NJ (United States). Plasma Physics Lab. 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940843-4: 18. 
European symposium on fusion technology, Karlsruhe (Germany), 
22-26 Aug 1994). Order Number DE94018344. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Short communication. COMPUTERIZED CONTROL SYSTEMS/ 
fuzzy logic; TFTR TOKAMAK/computerized control systems; NEU- 
TRAL ATOM BEAM INJECTION; BEAM INJECTION HEATING; 
PLASMA DISRUPTION 


34974 (PPPL-CFP-3152) The engineering design of the 
Tokamak Physics Experiment (TPX). Reiersen, W.T. Princeton 
Univ., NJ (United States). Plasma Physics Lab. [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-940843-6: 18. European symposium 
on fusion technology, Karlsruhe (Germany), 22-26 Aug 1994). Or- 
der Number DE94018343. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Physics Experiment (TPX) is designed to develop 
the scientific basis for a compact and continuously operating toka- 
mak fusion reactor. TPX has a long pulse (1000s) capability, can 
accommodate high divertor heat loads, has a flexible poloidal field 
(PF) system, and auxiliary heating and current drive systems that 
make it an ideal test bed for development of attractive reactor con- 
cepts. The design incorporates superconducting magnets in both 
the toroidal field (TF) and poloidal field (PF) systems. Long pulse 
deuterium operation will produce 6 x 10%’ neutrons per year re- 
quiring remote maintenance of the in-vessel hardware. This paper 
provides an overview of the TPX design with the emphasis on de- 
velopments in the tokamak design since the Conceptual Design 
Review (CDR) in March, 1993. 


34975 


OSTI; 


(SAND-91-1556) Particle beam fusion progress 
report for 1989. Sweeney, M.A. (ed.) (Sandia National Labs., Al- 
buquerque, NM (United States). Pulsed Power Sciences Center). 
Sandia National Labs., Albuquerque, NM (United States). Aug 
1994. 235p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-94AL85000. Order 
DE95000711. Source: OSTI; NTIS; INIS; GPO Dep. 
This report summarizes the progress on the pulsed power ap- 
proach to inertial confinement fusion. In 1989, the authors 
achieved a proton focal intensity of 5 TW/cm* on PBFA-II in a 15- 
cm-radius applied magnetic-field (applied-B) ion diode. This is an 
improvement by a factor of 4 compared to previous PBFA-Il experi- 
ments. They completed development of the three-dimensional 
(3-D), electromagnetic, particle-in-cell code QUICKSILVER and ob- 
tained the first 3-D simulations of an applied-B ion diode. The 
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simulations, together with analytic theory, suggest that control of 
electromagnetic instabilities could reduce ion divergence. In experi- 
ments using a lithium fluoride source, they delivered 26 kJ of 
lithium energy to the diode axis. Rutherford-scattered ion diagnos- 
tics have been developed and tested using a conical foil located 
inside the diode. They can now obtain energy density profiles by 
using range filters and recording ion images on nuclear track 
recording film. Timing uncertainties in power flow experiments on 
PBFA-lIl have been reduced by a factor of 5. They are investigating 
three plasma opening switches that use magnetic fields to control 
and confine the injected plasma. These new switches provide bet- 
ter power flow than the standard plasma erosion switch. Advanced 
pulsed-power fusion drivers will require extraction-geometry 
applied-B ion diodes. During this reporting period, progress was 
made in evaluating the generation, transport, and focus of multiple 
ion beams in an extraction geometry and in assessing the probable 
damage to a target chamber first wall. 


34976 (SAND-93-3812C) Complete mode-set stability anal- 
ysis of magnetically insulated ion diode equilibria. Slutz, S.A.; 
Lemke, R.W. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940634— 
10: 10. international conference on high power particle beams, 
San Diego, CA (United States), 20-24 Jun 1994). Order Number 
DE94015275. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the first analysis of the stability of magnetically insu- 
lated ion diodes that is fully relativistic and includes electromagnetic 
perturbations both parallel and perpendicular to the applied mag- 
netic field. Applying this formalism to a simple diode equilibrium 
model that neglects velocity shear and density gradients, we find a 
fast growing mode that has all of the important attributes of the low 
frequency mode observed in numerical simulations of magnetically 
insulated ion diodes, which may be a major cause of ion diver- 
gence. We identify this mode as a modified two-stream instability. 
Previous stability analyses indicate a variety of unstable modes, 
but none of these exhibit the same behavior as the low frequency 
mode observed in the simulations. In addition, we analyze a realis- 
tic diode equilibrium model that includes velocity shear and an 
electron density profile consistent with that observed in the numeri- 
cal simulations. We find that the diocotron instability is reduced, but 
not fully quenched by the extension of the electron sheath to the 
anode. However, the inclusion of perturbations parallel to the ap- 
plied magnetic field with a wavelength smaller than the diode height 
does eliminate growth of this instability. This may explain why the 
diocotron mode has been observed experimentally with proton 
sources, but not with LiF, since the turn on of LiF is not uniform. 


34977 (SAND-93-3892C) LIF standoff research. Olson, C.L. 
(Sandia National Labs., Albuquerque, NM (United States)); Cuneo, 
M.E.; Desjariais, M.P.; Filuk, A.B.; Hanson, D.L.; Lockner, T.R.; 
Hinshelwood, D.D.; Hubbard, R.F.; Lampe, M.; Greenly, J.B. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940634—-19: 10. international 
conference on high power particle beams, San Diego, CA (United 
States), 20-24 Jun 1994). Order Number DE94018744. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Present LIF target experiments on PBFA Il use a barrel diode in 
which the total transport length from the anode to the target is < 
15 cm. Future LIF development includes high yield applications 
(LMF) and energy production (ETF and LIBRA power plants) that 
require standoff - the generation of extracted ion beams and trans- 
port of these beams over distances of several meters. Standoff 
research includes the development of high efficiency extraction 
diodes (single stage and two-stage), improvements in beam quality 
(divergence, purity, uniformity, etc.), and the efficient transport and 
focusing of these beams over distances of several meters to a fu- 
sion target. Progress in all of these areas is discussed, as well as 
a strategy to reduce the divergence from the present 17 mrad for 5 
MeV protons on SABRE to the required mrad for 35 MeV Li ions 
for LMF. The status of experiments is summarized, and future di- 
rections are indicated. 
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34978 (SAND-94-0977C) Progress in the Light lon Driven 
Inertial Confinement Fusion Program. Quintenz, J.P. (and oth- 
ers); Mehlhorn, T.A.; Adams, R.G.; Allshouse, G.O.; Aubert, J.H.; 
Bacon, L.D.; Bailey, J.E.; Bloomquist, D.D.; Boyes, J.; Chandler, 
G.A. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (IAEA-CN-60/B-1-I-6; 
CONF-940933-2: 15. international conference on plasma physics 
and controlled nuclear fusion research, Seville (Spain), 26 Sep - 1 
oct 1994). Order Number DE94019182. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The goal of the light ion inertial confinement fusion (ICF) pro- 
gram is high fusion yield for defense and energy applications. The 
first lithium-driven hohiraum experiments at 1400 TW/g are re- 
ported. The lithium beam intensity is presently limited to 1.4 + 0.4 
TWicm? (averaged over a 6 mm diameter sphere) due to a combi- 
nation of beam divergence and limited lithium beam power. 
Surface contamination in the diode plays an important role in limit- 
ing the lithium power. Concepts have been developed for beam 
transport over several meters. Synergism exists between light- and 
heavy-ion ICF in areas such as transport and target physics. 


34979 (SAND—94-8610C) Measurements of carbon and 
tungsten erosion/deposition in the DII-D divertor. Bastasz, R. 
(Sandia National Labs., Livermore, CA (United States)); Wampler, 
W.R.; Cuthbertson, J.W.; Buchenauer, D.A.; Brooks, N.; Junge, R.; 
West, W.P.; Wong, C.P.C. Sandia National Labs., Livermore, CA 
(United States); General Atomics, San Diego, CA (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000 ; AC03-89ER51114. 
(CONF-940580-9: 11. international conference on plasma surface 
interactions in controlled fusion devices, Mito (Japan), 23-27 May 
1994). Order Number DE94015893. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Net erosion/deposition rates of carbon and tungsten were mea- 
sured at the outer strike point of the divertor plasma on the floor of 
the DIili-D tokamak during deuterium H-mode operation at a peak 
power deposition of about 40 W/cm?. For carbon, net erosion rates 
of up to 4 nm/s were found. For a tungsten film, no appreciable 
erosion was detected. However, measurements of deposited tung- 
sten on adjacent carbon surfaces indicated a net W erosion rate of 
0.06 nm/s. 


34980 (STUDSVIK-M-—93-45) Results from tensile testing of 
316L plate and weld material. Kaellstroem, R.; Josefsson, B.; 
Haag, Y. Studsvik Material AB, Nykoeping (Sweden). 23 Apr 1993. 
53p. Order Number DES5603007. Source: OSTI; NTIS; INIS. 

Tensile specimens from the second heat of the CEC reference 
316L plate material, from Electron Beam (EB) weld material and 
from Tungsten Inert Gas (TIG) weld material have been neutron 
irradiated near room temperature to a displacement dose of ap- 
proximately 0.3 dpa. Tensile tests of irradiated and unirradiated 
specimens were performed at 75, 250 and 450 degrees C. Irradia- 
tion of the plate material leads to a twofold increase of the 0.2% 
yield strength, decreased strain hardening and slightly reduced 
elongation. The effect of irradiation on the weld material is not so 
pronounced as on the plate. The weld material shows higher 0.2% 
yield strength and lower elongation compared with the plate mate- 
rial, particularly in the unirradiated state. 


34981 (STUDSVIK-M-93-70) Results from low cycle fatigue 
testing of 316L plate and weld material. Kaelistroem, R.; Josefs- 
son, B.; Haag, Y. Studsvik Material AB, Nykoeping (Sweden). 23 
Apr 1993. 19p. Order Number DE95603008. Source: OSTI; NTIS; 
INIS. 

Specimens for low cycle fatigue testing from the second heat of 
the CEC reference 316L plate and from Tungsten Inert Gas (TIG) 
weld material have been neutron irradiated near room temperature 
to a displacement dose of approximately 0.3 dpa. The low cycle fa- 
tigue testing of both irradiated and unirradiated specimens was 
performed at 75, 250 and 450 degrees C, and with strain ranges of 
0.75, 1.0 and 1.5%. There is no clear effect of the irradiation on 
low cycle fatigue properties. For the weld material the endurance is 
shorter than for plate, and the dependences on temperature and 
strain range are not clear. 
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34982 (STUDSVIK-M-93-95) Results from fracture tough- 
ness testing of 316L plate and welds irradiated to 0.3 dpa. 
Bergenlid, U. Studsvik Material AB, Nykoeping (Sweden). 25 Oct 
1993. 11p. Order Number DE95603009. Source: OSTI; NTIS; INIS. 

The effect of low dose neutron irradiation on the J-integral frac- 
ture toughness of type 316L steel, electron beam weldment and 
TIG weld deposited material was investigated. Specimens were ir- 
radiated in flowing water of about 35 degrees C to a displacement 
dose of approximately 0.3 dpa. The testing of the irradiated and 
corresponding unirradiated specimens was performed at 75, 250 
and 450 degrees C. The irradiation was found to cause modest 
degradations of the fracture toughness. The J-values of the TIG 
weld specimens were roughly half of those of the EB weld speci- 
mens at similar crack extensions. 


34983 (STUDSVIK-M-—93-106) Coolant compatibility stud- 
ies. The effects of irradiation and radiolysis on the aqueous 
corrosion of high chromium martensitic steels. Final report 
MANET 4. Kaelistroem, R. Studsvik Material AB, Nykoeping (Swe- 
den). 18 Mar 1994. 31p. Order Number DE95603006. Source: 
OSTI; NTIS; INIS. 

The aqueous corrosion behaviour of commercial (MANET-type 
steel and welds) and reduced activation high chromium martensitic 
steels has been investigated following exposure for times up to 
about 5000 hours in hydrogenated water at 275 degrees C and 90 
bar pressure in the core, above core and out-of-core regions of the 
high pressure water loop in the Studsvik R2 reactor. The corrosion 
was evaluated by weighing the coupons before and after exposure, 
after ultrasonic cleaning to remove loose crud deposits, and after 
descaling; the surface deposits and oxide scale were also exam- 
ined visually and by scanning electron microscopy and energy 
dispersive spectrometric analysis. The magnitudes of the corrosion 
[loss of iron into the water (weight reduction) and the associated 
formation of an Fe-Cr spinel-oxide] of the coupons exposed in the 
out-of-core region of the loop followed a(time)°-* relationship, with 
the corrosion being slightly greater for the MANET-type compared 
to the reduced activation steels. The corrosion behaviour of the 
steels exposed in the core and above core regions of the loop, 
particularly the former, was seriously affected by heavy surface 
crud deposits. However, the data clearly demonstrate that the 
corrosion was highest for the steels tested in the core region, inter- 
mediate in the above core region and lowest in the out-of-core 
region of the loop. The factors responsible for the observed differ- 
ences in the aqueous corrosion of the steels are discussed and 
recommendations are made for further investigations to clarify 
some of the present uncertainties. 11 refs. 


34984 (UCRL-CR-118128) Study of high gain spherical 
shell ICF targets containing uniform layers of liquid deuterium 
tritium fuel: A numericial model for analyzing thermal layering 
of liquid mixtures of hydrogen isotopes inside a spherical in- 
ertial confinement fusion target: Final report. Simpson, E.M. 
(Lawrence Livermore National Lab., CA (United States)); Kim, 
Kyekyoon. Lawrence Livermore National Lab., CA (United States); 
Illinois Univ., Urbana, IL (United States). May 1994. 125p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94018550. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A numerical model has been developed to describe the thermally 
induced behavior of a liquid layer of hydrogen isotopes inside a 
spherical Inertial Confinement Fusion (ICF) target and to calculate 
the far-field temperature gradient which will sustain a uniform liquid 
layer. This method is much faster than the trial-and-error method 
previously employed. The governing equations are the equations of 
continuity, momentum, energy, mass diffusion-convection, and con- 
servation of the individual isotopic species. Ordinary and thermal 
diffusion equations for the diffusion of fluxes of the species are in- 
cluded. These coupled equations are solved by a finite-difference 
method using upwind schemes, variable mesh, and rigorous bound- 
ary conditions. The solution methodology unique to the present 
problem is discussed in detail. in particular, the significance of the 
surface tension gradient driven flows (also called Marangoni flows) 
in forming uniform liquid layers inside ICF targets is demonstrated. 
Using the theoretical model, the values of the externally applied 
thermal gradients that give rise to uniform liquid layers of hydrogen 





inside a cryogenic spherical-shell ICF target are calculated, and 
the results compared with the existing experimental data. 


34985 (UCRL-ID-118113) Damage from pulses with arbi- 
trary temporal shapes. Trenholme, J.B. Lawrence Livermore 
National Lab., CA (United States). 6 Jun 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94018606. Source: OSTI; NTIS; GPO 
Dep. 

In fusion laser designs, the laser pulse has a complicated tem- 
poral shape which undergoes significant change as it passes 
through the laser. Our damage data, however, was taken with 
pulses whose temporal shapes were (more or less) Gaussian. We 
want to determine the damage propensity of a material exposed to 
a pulse of arbitrary temporal shape , given data taken with Gauss- 
ian pulses of different pulse widths. To do so, we must adopt a 
physical model of damage. This model will contain some number 
of parameters that depend on material properties, geometry, and 
so forth. We determine the parameters of the model appropriate to 
each material by fitting the model to the Gaussian data for that ma- 
terial. The resulting normalized model is then applied, using the 
appropriate pulse shape, to find the damage level for a specific 
material subjected to a specific pulse. The model we shall assume 
is related to diffusion, although (as we shall see) the experimental 
results do not fit any simple diffusion model. Initially, we will dis- 
cuss simple diffusion models. We then examine some experimental 
data, and then develop a modified diffusive model from that data. 
That modified model is then used to predict damage levels in vari- 
ous portions of the NIF laser design. 


34986 (UCRL-ID-118152) Radiation transport between con- 


centric spheres. Haan, S.W. Lawrence Livermore National Lab., 
CA (United States). 8 Aug 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94018622. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a note originally distributed in 1983. | am re-releasing it 


now, with a couple of words changed, so that it can be used for 
test problems, distributed more openly, and so forth. One could ar- 
gue that it should be published, but | do not have time to reshape 
it into something | would regard as suitable for journal publication. 
A different derivation of the same result is being published in an 
appendix in D.W. Phillion and S.M. Pollaine, “Dynamical Compen- 
sation of Irradiation Nonuniformities in a Spherical Hohiraum 
Illuminated with Tetrahedral Symmetry by Laser Beams,” submitted 
to Phys. Plasmas. 


34987 (UCRL-JC—115941) Future trends in optical coatings 
for high-power laser applications. Kozlowski, M.R.; Thomas, |.M. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940723-—22: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94018592. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Inertial Confinement Fusion (ICF) research has historically been 
a driver in the development of high performance, high damage 
threshold optical coatings. This is particularly the case now as the 
ICF community develops plans for a proposed 1.8 mega-joule solid 
state (Nd**-phosphate glass) laser system. The new system, the 
National Ignition Facility, is possible in part due to advances in 
optical coatings technology including the laser-conditioning of multi- 
layer dielectrics and broadened applications for room-temperature 
deposited coatings. Sol-gel AR coatings are the standard for large, 
high-power laser optics and sol-gel HR coatings are being devel- 
oped. For mirror and polarizer coatings, e-beam-deposited dielectric 
continue to provide the highest damage threshold coatings, but 
their laser damage thresholds and optical performance are limited 
by um-scale defects and poor control over layer thickness, respec- 
tively. More energetic deposition techniques such as IAD and IBS, 
now popular in the commercial market, offer both advantages and 
disadvantages in this high-damage-threshold coatings market. 


34988 (UCRL-JC—116181) High precision Woelter optic cal- 
ibration facility. Morales, R.I.; Remington, B.A.; Schwinn, T. 
Lawrence Livermore National Lab., CA (United States). 2 May 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-48. (CONF-940552-27: 10. 
topical conference on high-temperature plasma _ diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE94016973. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed an off-line facility for very precise characteri- 
zation of the reflectance and spatial resolution of the grazing 
incidence Woelter Type 1 x-ray optics used at Nova. The primary 
component of the facility is a high brightness, “point” x-ray source 
consisting of a focussed DC electron beam incident onto a preci- 
sion manipulated target/pinhole array. The data are recorded with a 
selection of detectors. For imaging measurements we use direct 
exposure x-ray film modules or an x-ray CCD camera. For energy- 
resolved reflectance measurements, we use lithium drifted silicon 
detectors and a proportional counter. An in situ laser alignment 
system allows precise location and rapid periodic alignment verifi- 
cation of the x-ray point source, the statically mounted Woelter 
optic, and the chosen detector. 


34989 (UCRL-JC—116195) X-ray imaging of uniform large 
scale-length plasmas created from gas-filled targets on Nova. 
Kalantar, D.H. (and others); MacGowan, BwJ.; Bernat, T-.P. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940552-31: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94018339. 
Source: OSTI; NTIS; GPO Dep. 

We report on the production and characterization of large scale- 
length plasmas created by illuminating gas-filled thin-walled 
balloon-like targets using the Nova laser. The targets consisted of 
a 4-5000 A skin surrounding 1 atm of neopentane which when ion- 
ized becomes a plasma with 10°’ electrons/em®. Results are 
presented from x-ray imaging used to evaluate the uniformity of the 
plasma. The most uniform plasmas were produced by illuminating 
the target with large converging beams that overlapped to cover 
most of the surface of the gasbag. An alternate focus geometry us- 
ing small beam spots resulted in a less uniform plasma with low 
density holes in it. 


34990 (UCRL-JC—116879) The superconducting magnet 
system for the Tokamak Physics Experiment. Lang, D.D. (and 
others); Bulmer, R.J.; Chaplin, M.R. Lawrence Livermore National 
cab., CA (United States). 18 Jun 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940630—47: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94018329. Source: OSTI; NTIS; INIS; GPO Dep. 

The superconducting magnet system for the Tokamak Physics 
experiment (TPX) will be the first all superconducting magnet sys- 
tem for a Tokamak, where the poloidal field coils, in addition to the 
toroidal field coils are superconducting. The magnet system is de- 
signed to operate in a steady state mode, and to initiate the plasma 
discharge ohmically. The toroidal field system provides a peak field 
of 4.0 Tesla on the plasma axis at a plasma major radius of 2.25 m. 
The peak field on the niobium 3-tin, cable-in-conduit (CIC) conduc- 
tor is 8.4 Tesla for the 16 toroidal field coils. The toroidal field coils 
must absorb approximately 5 kW due to nuclear heating, eddy cur- 
rents, and other sources. The poloidal field system provides a total 
of 18 volt seconds to initiate the plasma and drive a plasma current 
up to 2 MA. The poloidal field system consists of 14 individual coils 
which are arranged symmetrically above and below the horizontal 
mid plane. Four pairs of coils make up the central solenoid, and 
three paris of poloidal ring coils complete the system. The poloidal 
field coils all use a cable-in-conduit conductor, using either niobium 
3-tin (NB3Sn) or niobium titanium (NbTi) superconducting strands 
depending on the operating conditions for that coil. All of the coils 
are cooled by flowing supercritical helium, with inlet and outlet con- 
nections made on each double pancake. The superconducting 
magnet system has gone through a conceptual design review, and 
is in preliminary design started by the LLNL/MIT/PPPL collabora- 
tion. A number of changes have been made in the design since 
the conceptual design review, and are described in this paper. 


34991 (UCRL-JC—117438) Investigation of the microstruc- 
ture of coatings for high power lasers by non-optical 
techniques. Tench, R.J.; Kozlowski, M.R.; Chow, R. Lawrence 
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Livermore National Lab., CA (United States). Jun 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9406168-3: International symposium on 
optical interference coatings, Grenoble (France), 6-14 Jun 1994). 
Order Number DE94017697. Source: OSTI; NTIS; INIS; GPO Dep. 

The microstructure of optical coatings strongly influence their re- 
sistance to high fluence laser, scatter properties, as well as, their 
mechanical and environmental stability. The relative merits of non- 
optical techniques, such as: scanning electron microscopy, 
transmission electron microscopy, atomic force microscopy, and fo- 
cused ion beam, are discussed as they apply to optical multilayer 
coatings. The combination of these techniques provides a unique 
method to analyze defects in coatings. The long term objective of 
this work is to: understand the initiation and growth mechanisms of 
defects in optical coatings, investigate failure mechanisms of laser 
coatings, and suggest methods for reducing the number of defects 
during the deposition process. To date, our defect analysis using 
non-optical techniques has focused on hafnia/silica multilayers for 
high power lasers. In summary, the information we have compiled 
about the defect seeds: indicates that seed size has an influence 
upon the mechanical stability of the whole defect, indicates that 
seed shape and chemical composition reveal potential seed 
sources in the coating system, and demonstrates that defects can 
be initiated either as a single event or continuously during the de- 
position process. Also, it is shown that different vendors have 
characteristic defects and seeds. 


34992 (UCRL-JC—117698) Contributions of the National Ig- 
nition Facility to the development of Inertial Fusion Energy. 
Tobin, M. (Lawrence Livermore National Lab., CA (United States)); 
Logan, G.; Diaz De La Rubia, T.; Schrock, V.; Schultz, K.; 
Tokheim, R.; Abdou, M.; Bangerter, R. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1994. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940664-26: ISFNT-3: 3rd_sinternational 
symposium on fusion nuclear technology, Los Angeles, CA (United 
States), 27 Jun - 1 jul 1994). Order Number DE94018335. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy is proposing to construct the National 
Ignition Facility (NIF) to embark on a program to achieve ignition 
and modest gain in the laboratory early in the next century. The 
NIF will use a > 1.8-MJ, 0.35-mm laser with 192 independent 
beams, a fifty-fold increase over the energy of the Nova laser. Sys- 
tem performance analyses suggest yields as great as 20 MJ may 
be achievable. The benefits of a micro-fusion capability in the labo- 
ratory include: essential contributions to defense programs, 
resolution of important Inertial Fusion Energy issues, and unparal- 
leled conditions of energy density for basic science and technology 
research. We have begun to consider the role the National Ignition 
Facility will fill in the development of Inertial Fusion Energy. While 
the achievement of ignition and gain speaks for itself in terms of its 
impact on developing IFE, we believe there are areas of IFE devel- 
opment such as fusion power technology, IFE target design and 
fabrication, and understanding chamber dynamics, that would sig- 
nificantly benefit from NIF experiments. in the area of IFE target 
physics, ion targets will be designed using the NIF laser, and feasi- 
bility of high gain targets will be confirmed. Target chamber 
dynamics experiments will benefit from x-ray and debris energies 
that mimic in-IFE-chamber conditions. Fusion power technology will 
benefit from using single-shot neutron yields to measure spatial 
distribution of neutron heating, activation, and tritium breeding in 
relevant materials. IFE target systems will benefit from evaluating 
low-cost target fabrication techniques by testing such targets on 
NIF. Additionally, we believe it is feasible to inject up to four tar- 
gets and engage them with the NIF laser by triggering the beams 
in groups of ~50 separated in time by ~0.1 s. Sub-ignition neutron 
yields would allow an indication of symmetry achieved in such 
proof-of-principle rep-rate experiments. 


34993 (UCRL-JC—117711) Three-dimensional _ radiation 
transport hydrodynamics. Fyfc, D.E. (Naval Research Lab., 
Washington, DC (United States)); Dahliburg, J.P.; Gardner, J.H.; 
Haan, S.W. Lawrence Livermore National Lab., CA (United States). 
Jul 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9409105-3: 15. 
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international conference on the numerical simulation of plasmas, 
Valley Forge, PA (United States), 7-9 Sep 1994). Order Number 
DE94018337. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. LASER-PRODUCED PLASMA/radiation 
transport; LASER TARGETS/rayleigh-taylor instability; THREE- 
DIMENSIONAL CALCULATIONS; INERTIAL CONFINEMENT; 
PLASMA SIMULATION 


34994 (UCRL-JC-118127) Hohlraums energy balance and 
x-ray drive. Kilkenny, J.D. Lawrence Livermore National Lab., CA 
(United States). 4 Aug 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9408127-4: 45. Scottish Universities summer school in 
physics, Fife (United Kingdom), 7-20 Aug 1994). Order Number 
DE95000554. Source: OSTI; NTIS; INIS; GPO Dep. 

For many years there has been an active ICF program in the US 
concentrating on x-ray drive. X-ray drive is produced by focusing 
laser beams into a high Z hohlraum. Conceptually, the radiation 
field comes close to thermodynamic equilibrium, that is it becomes 
isotropic and Planckian. These properties lead to the benefits of x- 
ray drive—it is relatively easy to obtain drive symmetry on a capsule 
with no small scalelengths drive perturbations. Other advantages of 
x-ray drive is the higher mass ablation rate, leading to lower 
growth rates for hydrodynamic instabilities. X-ray drive has disad- 
vantages, principally the loss of energy to the walls of the 
hohiraum. This report is divided into the following sections: (1) re- 
view of blackbody radiation; (2) laser absorption and conversion to 
x-rays; (3) x-ray absorption coefficient in matter and Rosseland 
mean free path; (4) Marshak waves in high Z material; (5) x-ray 
albedo; and (6) power balance and hohiraum temperature. 


34995 (UCRL-JC—118255) Hohliraum drive and implosion 
experiments on Nova. Kilkenny, J.D. (and others); Suter, L.J.; Ca- 
ble, M.D. Lawrence Livermore National Lab., CA (United States). 
28 Jul 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940933-5: 15. in- 
ternational conference on plasma physics and controlled nuclear 
fusion research, Seville (Spain), 26 Sep - 1 oct 1994). Order Num- 
ber DE95000555. Source: OSTI; NTIS; INIS; GPO Dep. 

High gain inertial confinement fusion will most readily be 
achieved with hot spot ignition, where a small mass of gaseous 
fuel is compressed to a high density and heated to ~10 keV, ignit- 
ing a cooler, surrounding fuel. Recent laser driven implosions have 
achieved high shell density but without a well defined hot spot. X- 
ray driven implosions require high hohlraum drive pressure and 
symmetry. Eight years of experiments on Nova have led to a 
relatively comprehensive understanding of the energetics and sym- 
metry of laser heated hohiraums. Relatively simple models can 
explain most of the features observed these experiments. Detailed 
2-D Lasnex simulations satisfactorily reproduce Nova’s drive and 
symmetry scaling data bases, giving it credibility as a target design 
tool for the proposed National Ignition Facility (NIF). Implosion ex- 
periments achieved high convergence ratios (initial capsule radius/ 
final fuel radius) in the range required for ignition scale capsules, 
and resulted in an imploded configuration of high density glass with 
hot gas fill, equivalent to the hot spot configuration of ignition scale 
capsules. 


34996 (UCRL-LR—-105821-94-2) Inertial confinement fusion: 
Quarterly report, Volume 4, Number 2, January-March 1994. 
Lawrence Livermore National Lab., CA (United States). [1994]. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95000314. Source: 
OSTI; NTIS; GPO Dep. 

This issue of the ICF Quarterly Report contains five articles de- 
scribing recent advances in research in the Inertial Confinement 
Fusion (ICF) Program at Lawrence Livermore National Laboratory. 
These articles cover topics in target fabrication and technology, 
heavy-ion fusion, x-ray laser science, and laser science. Titles of 
the five articles are: production of multi-terawatt laser pulses in 
Cr:LiSrAIF,g; development of short pulse x-ray lasers for plasma 
probing; surface finish of plasma polymer ablator layers; ray and 
wave optics modeling of laboratory x-ray lasers; and a comparison 
of driver concepts for heavy-ion fusion. Separate abstracts will be 
prepared for articles from this report. 





34997 (WHC-SD-GN-DP-20002) Data package addendum 
for COBRA-1A2 life extension to 400 EFPD. Hecht, S.L.; Ermi, 
A.M. Westinghouse Hanford Co., Richland, WA (United States). 29 
Aug 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94019008. Source: OSTI; NTIS; INIS; GPO Dep. 

The COBRA-1A experiment was originally designed for irradia- 
tions up to 350 effective full power days (EFPD) in EBR-Il. Three 
of the seven B7A test capsules were discharged after 88.6 EFPD 
(COBRA-1A1; EBR-II designation X516), while the remaining four 
capsules continued to be irradiated to a goal exposure of 300 EFPD 
(COBRA-1A2; EBR-II designation X516A). However, it was recently 
decided that COBRA-1A2 was to remain in the reactor during Run 
170, giving and nominal end-of-life (EOL) exposure of 375 EFPD. 
Since the revised test exposure exceeds the design basis given in 
supporting analyses, amended analyses are provided herein, giving 
the technical bases for the extended irradiation. This report de- 
scribes the safety analysis for the extension of the COBRA-1A2 
test (X516A) to 400 effective full power days in FBR-II. 


34998 (WSRC-MS—94-0476) Characterization of 
LaNi, 25Al, 75 tritide for use as a long term tritium storage 
medium. Wermer, J.R. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9409181—8: 19. Department of Energy conference on com- 
patibility, aging and service life, Los Alamos, NM (United States), 
28-30 Sep 1994). Order Number DE95001239. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Applications of metal hydride technology has offered numerous 
safety as well as operating advantages for tritium processing oper- 
ations. The SRS Replacement Tritium Facility (RTF) utilizes this 
technology extensively. During design of the RTF systems, 
LaNig.25Alo.75 (LANA.75) was chosen as the primary tritium stor- 
age material. This material was selected largely because of the 
isotherm plateau pressure, which allows the tritium to be stored as 
a metal tritide at subatmospheric pressures while still being able to 
generate pressures of >1000 mm Hg needed for process applica- 
tions. A benefit of this substitution is an increase in the stability of 
this material to tritium aging effects and to disproportionation. The 
LANA.75 material, like many metal tritides used for tritium process- 
ing, retains insoluble helium-3 which is born in the metal lattice 
through radiolytic decay of tritium. This causes changes in the ther- 
modynamics of the metal-hydrogen system, decreasing the a-6 
plateau pressure, increasing the plateau slope, and decreasing the 
reversible hydriding capacity. The latter also includes the growth of 
a tritium “heel” which cannot be removed under normal processing 
conditions. All of these factors affect the long-term performance of 
LANA.75-tritide in processing applications. Tritium aging studies 
have been underway on LANA.75 since 1987 in the SRTC Materi- 
als Test Facility. Material characterization of LANA.75-tritide has 
been completed on material exposed to tritium for 5.4 years at full 
stoichiometry. 
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34999 (DOE/ER/75681-T1) MORE (Montana Organization 
for Research in Energy), MT DOE/EPSCoR: Progress perfor- 
mance report, traineeship activities: 30 September 1992-31 
January 1994. Montana Univ., Missoula, MT (United States). 
[1994]. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER75681. Order Number 
DE95000403. Source: OSTI; NTIS; GPO Dep. 

This report focuses on Montana’s Graduate Traineeship in En- 
ergy Program and covers the past 16 months. During this period, 
MORE established a graduate traineeship program in energy, re- 
leased three calls for applications, and funded 26 graduates. The 
traineeship program stresses interdisciplinary training to prepare 
professionals for careers in energy-related fields. Preference is 
given to research projects involving interdisciplinary, intercampus, 
collaborative research with DOE national laboratories and Mon- 
tana’s energy industries. The 26 trainee research projects, campus 
affiliation, host laboratory, and host scientist are summarized in this 
report. 
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35000 (DOE/SF/20045-T1) Multicultural and multilingual 
approach: Mathematics, science, and engineering education 
for junior high school minority students and high school ad- 
ministrators: Final report. Crumbiy, |.J.; Hodges, J. Fort Valley 
State Coll., GA (United States). Cooperative Developmental Energy 
Program. [1994]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-93SF20045. Order Number 
DE94019021. Source: OSTI; NTIS; GPO Dep. 

During the 1993 school year, LLNL and the US Department of 
Energy’s San Francisco Field Office provided funds through grant 
#DE-FG03-93SF20045/A000 to assist Cooperative Developmental 
Energy Program (CDEP) with its network coalition of high school 
counselors from 19 states and with its outreach and early interven- 
tion program in mathematics, science and engineering for minority 
junior high school students. The program for high school coun- 
selors is called the National Educators Orientation Program 
(NEOP) and the outreach program for minority junior high school 
students is called the Mathematics, Science and Engineering 
Academy (MSEA). A total of 35 minority and female rising eighth 
grade students participated in the Second Annual Mathematics, 
Science, and Engineering Academy sponsored by the Cooperative 
Developmental Energy Program of Fort Valley State College 
(FVSC). There were 24 students from the middie Georgia area, 4 
students from Oakland, California, and 7 students from Portland, 
Oregon. Each student was selected by counselor in his or her re- 
spective school. The selection criteria were based on the students’ 
academic performance in science and mathematics courses. 


35001 (ETDE/DE-mf-95703475) Forschungszentrum 
Jduelich. Annual report 1993: Applied research - fundamental 
research. Weinhold, S.A. (comp.); Hoehlein, H. (comp.). 
Forschungszentrum Juelich GmbH (Germany). Oct 1993. 161p. (In 
German). Order Number DE95703475. Source: OSTI; NTIS (US 
Sales Only). 

The Juelich Research Centre (KFA) is a multidisciplinary re- 
search institute, encompassing a wide range of current subjects 
and research tasks. Contributions are compiled for the five main 
areas: Structure of Matter/Materials Research, Energy Technology, 
Information Technology, Environmental Precaution Research and 
Life Sciences, and used as a basis for research, in long term pro- 
grammes, in precaution research as well as for key technological 
areas. This annual report should illustrate the wide-ranging re- 
search activities of the Juelich centre. An important part of the 
report is the compilation of popular scientific articles, based on the 
work of the five main research areas. Whilst they only examine 
certain aspects of the research, they do provide an insight into how 
joint projects can overcome institutioned or subject boundaries, and 
how precise uses arise from use-orientated basic research. (orig/ 
UA) 


9901 Management 
Refer also to citation(s) 33220, 33391, 33401, 35045 


35002 (CNIC—00808) Principles and foundation: national 
standards on quantities and units in nuclear science field. 
Chen Lishu (China Institute of Atomic Energy, Beijing (China)). 
China Nuclear Information Centre, Beijing, BJ (China). Nov 1993. 
lip. (In Chinese). (IAE-0130.). Order Number DE95602510. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main contents of National Standards on Quantities and units 
of atomic and nuclear physics (GB 3102.9) and Quantities and 
Units of nuclear reactions and ionizing radiations (GB 310.10) are 
presented in which most important quantities with their symbols 
and definitions in the nuclear scientific field are given. The princi- 
ples and foundation, including the International System of Units 
(Sl) and its application to the nuclear scientific field, in the setting 
of the National Standards are explained. 


35003 (CRN-93-02) Nuclear research in Strasbourg. The 
first ten years 1941-1951. Casel, R. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. Jan 1993. 62p. (in 
French). Order Number DE95600819. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The story of the first decade of the nuclear research in Stras- 
bourg includes three different periods. During the war there is the 
installation as part of the Reichsuniversitaet Strassburg (november 
1941-november 1944) of one ‘Medical Research Institute’ the 
physics department of which is equipped with a very important 
equipment for the period, particularly a connection generator of 1.5 
MeV. For the Liberation, the civil hospices and the Strasbourg 
Medicine Faculty decide to create from the old german installations 
an artificial radioisotope production laboratory: the ‘Strasbourg 
Nuclear Research Institute’ (N.R.I) which was born in 1947 as in- 
terfaculty Institute (Medicine, Science, Pharmacy). But the N.R.I 
doesn't make for the applied research but for the fundamental re- 
search. To the nuclear research institute will be added in 1950 the 
corpuscular physics and the nuclear chemistry laboratories. 163 
refs., 20 figs. 


35004 (CTA-IEAv-001/93) New nuclear data libraries avail- 
able from the Aerospace Technical Center - Institute for 
Advanced Studies. Moraes Cunha, M. de; Corcuera, R.P. Centro 
Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados. Mar 1993. 55p. (In Por- 
tuguese). Order Number DE95602511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new nuclear data libraries available at IEAv are described. 
Information about contents, length, format and bibliographic refer- 
ences of the nuclear data compiled in these libraries are given. 
(author). 


35005 (DOE/EM-0180) Cost Quality Management Assess- 
ment for the Nevada Operations Office: Final report. USDOE 
Assistant Secretary for Environmental Management, Washington, 
DC (United States). Office of Engineering and Cost Management. 
Aug 1994. 99p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94018419. Source: OSTI; NTIS; GPO 
Dep. 

The Office of Engineering and Cost Evaluation (EM-24, now the 
Office of Engineering and Cost Management) conducted a Cost 
Quality Management Assessment (CQMA) at DOE Nevada Opera- 
tions Office (DOE-NV) on August 15-29, 1991. The CQMA team, 
composed of subject specialists from the DOE, other Federal agen- 
cies, and the private sector found the Nevada Test Site generally 
adhered to the Performance Objectives and Criteria (POCs) that 
addressed managing the scope of work of EM activities and to 
those that addressed cost- and schedule-estimating responsibili- 
ties. The team also found that the-technical quality objectives of 
EM activities, defined in project-planning documents, were appro- 
priate. In brief, the team found many commendable cost and 
cost-related management practices. 


35006 (DOE/EM-0193) Cost Quality Management Assess- 
ment for the Chicago Operations Office: Final report. USDOE 
Assistant Secretary for Environmental Management, Washington, 
DC (United States). Office of Engineering and Cost Management. 
Aug 1994. 124p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95001710. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Office of Engineering and Cost Evaluation (EM-24, now the 
Office of Engineering and Cost Management) conducted a Cost 
Quality Management Assessment (CQMA) at the Department of 
Energy (DOE) Chicago Operations Office (DOE-CH) on December 
9-20, 1991. The CQMA team, composed of specialist from the De- 
partment of Energy, other Federal agencies, and the private sector 
used Performance objectives and Criteria (POCs) to assess the 
state of cost-management activities at DOE-CH. The Round Ii 
CQMA was conducted June 6-17, 1994, to examine DOE-CH’s 
progress against its Action Plan and to review DOE-CH’s cost and 
cost-related management practices against the POCs in the CQMA 
Site Handbook (Rev. 2). The interviews and document reviews 
conducted by CQMA team members show that DOE-CH has made 
commendable progress when practice is measured against the 
POCs. Of the 48 POCs discussed in this document, DOE-CH met 
13 (28 %), partially met 32 (66 %), and did not meet only 3 (6 %). 
Noteworthy accomplishments at DOE-CH and the Argonne Na- 
tional Laboratory-East (ANL-E) include: (1) Preparation of an 
ANL-E CQMA Self-Assessment; (2) Development of the Argonne 
National Laboratory Project Management Manual; (3) Development 
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of a corporate culture that recognizes the realities of cost and 
schedule constraints. 


35007 (DOE/ER-0625) Energy Materials Coordinating 
Committee (EMaCC): Annual technical report, fiscal year 1993. 
USDOE Office of Energy Research, Washington, DC (United 
States). Office of Basic Energy Sciences. Jul 1994. 482p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94019091. Source: OSTI; NTIS; GPO Dep. 

The DOE Energy Materials Coordinating Committee (EMaCC) 
serves primarily to enhance coordination among the Department's 
materials programs and to further effective use of materials exper- 
tise within the Department. These functions are accomplished 
through the exchange of budgetary and planning information 
among program managers and through technical meetings/ 
workshops on selected topics involving both DOE and major con- 
tractors. In addition, EMaCC assists in obtaining materials-related 
inputs for both intra- and interagency compilations. This report 
summarizes EMaCC activities for FY 1993 and describes the mate- 
rials research programs of various offices and divisions within the 
Department. The program descriptions consist of a funding sum- 
mary for each Assistant Secretary office and the Office of Energy 
Research, and detailed project summaries with project goals and 
accomplishments. The FY 1993 budget summary table for DOE 
Materials Activities in each of the programs is presented. 


35008 (DOE/IG—0355) Summary report on the Department 
of Energy's management and operating contractors’ use of 
government supply sources. USDOE Office of Inspector Gen- 
eral, Washington, DC (United States). 19 Aug 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). Source: OSTI (Free 
of Charge). 

Since 1992, the Office of Inspector General (OIG) audited the 
use of Government supply sources by five Department of Energy 
management and operating (M&O) contractors. The Department of 
Energy Acquisition Regulation (DEAR) prescribes that M&O con- 
tractors shoukd use Government supply sources to satisfy their 
requirements for goods and services when these sources are 
made available to them and when it is economically advantageous. 
Four of the five audits disclosed that M&O contractors did not al- 
ways use Government supply sources when these sources were 
available at a lower cost to the Government. As a result, these 
contractors incurred costs of approximately $13.6 million more for 
the supplies and services than necessary. The audit reports ad- 
dressing these issues are summarized. Management did not agree 
with all aspects of the audit findings. It raised several objections 
which, when analyzed, questioned the very basis for the Federal 
Supply Schedule Program and its application to the Department's 
contractors. These included: (1) questions about the Regulation 
language establishing the Federal Supply Schedule Program, (2) 
the impacts the Federal Supply Schedule Program had on the abil- 
ity of the M&O's to meet their small and small disadvantaged 
business procurement targets, and (3) the cost effectiveness of the 
Federal Supply Schedule Program itself. In addition to manage- 
ment’s objections to several of the audit findings, the authors noted 
that the re-invention concepts embodied in the National Perfor- 
mance Review (NPR) appear not to support the policy of 
centralized procurement. The purpose of this report is to highlight 
unresolved issues so that policies related to the use of Govern- 
ment supply sources can be clarified for use throughout the 
Department's complex. 


35009 (ETDE/DE-mf-95703441) Karlsruhe Nuclear Re- 
search Center. Budget 1993: As of November 24, 1992. 
Kernforschungszentrum Karlsruhe GmbH (Germany). 1992. 75p. 
(In German). Order Number DE95703441. Source: OSTI; NTIS 
(US Sales Only). 

After a review of the research areas environment, energy and 
micro system technology of the Kernforschungszentrum Karlsruhe 
(KFK) focal points of its work are explained in detail. Finally three 
statements are given: 1. Central institutions of the KFK (operating 
expenses and personnel); 2. total expenses and financial planning 
of the KFK and 3. division of the R and D work of the KFK accord- 


ing to the support areas defined in the system of services of the 
Bundesregierung. (UA) 





35010 (GKSS—94/E/1) GKSS scientific and technical re- 
ports 1993. GKSS-Forschungszentrum Geesthacht GmbH 
(Germnay). 1994. 105p. (In German). Order Number DE95702628. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The review contains - arranged by the main fields of research - 
authors and titles of external GKSS reports published in 1993. Ab- 
stracts and bibliographical data are presented with the exception of 
reprints from journal articles, proceeding papers, and from contribu- 
tions to monographs. A general index in numerical order is 
supplemented. (orig.) 


35011 (INIS-JP-022) Present status of research on radia- 
tion utilization in 1993 at JAERI: Utilization of irradiation and Ri 
production and utilization. Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment; Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment. Oct 1993. 108p. (In Japan- 
ese). Order Number DE95703983. Source: OSTI; NTIS; INIS. 

The utilization of radiation is the important part of the peaceful 
use of atomic energy together with nuclear power generation, and 
it has contributed to the improvement of the life of people and the 
development of economy. in Japan Atomic Energy Research Insti- 
tute, Takasaki Radiation Chemistry Research Establishment is in 
charge of the utilization of irradiation, and Tokai Research Estab- 
lishment is in charge of the production and utilization of 
radioisotopes. In Takasaki, the construction of the ion irradiation re- 
search facilities was completed in fiscal year 1993. The utilization 
of irradiation for the development of the polymers having separa- 
tion function, polymer processing technology, heat resistant 
ceramic fibers, and environment protection, the effective utilization 
technology for resources and food irradiation and sterilization tech- 
nologies; the basic research on dose measurement and radiation 
source the elementary technology of positron factory, radiation pro- 
cessing technology, the development of the production, weighing 
and others of radioisotopes, the research on the advanced utiliza- 
tion of radiation and so on are reported. (K.1.). 


35012 (INIS-JP-023) Annual report of the Japan Atomic 
Energy Research institute: April 1992 to March 1993. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1993. 80p. Order 
Number DE95703991. Source: OSTI; NTIS; INIS. 

JAERI has conducted nuclear safety research in conformity with 
the national five year plan for safety research on nuclear installa- 
tions, radioactive waste management and environmental radiation, 
and the research on engineering safety and environmental safety 
is described. In the research on high temperature engineering, the 
construction of the high temperature test reactor, the research on 
its fuel and materials, the reactor engineering, high temperature 
structures, safety and heat transfer, and nuclear heat application 
are reported. On the research and development of nuclear fusion, 
core plasma, core engineering technology and so on have been 
studied, and the engineering design activities for the international 
thermonuclear experimental reactor are in progress. On the re- 
search and development of radiation application, radiation 
processing, advanced radiation application and radioisotope pro- 
duction have been researched. The experiment on the nuclear ship 
"Mutsu’ was completed, and the research on the design of im- 
proved marine reactors has been advanced. Fundamental and 
related researches on various subjects are also reported. (K.I.). 


35013 (INIS-JP—028) Annual report of Radiation Laboratory 
Department of Nuclear Engineering Faculty of Engineering, 
Kyoto University. Kyoto Univ. (Japan). Faculty of Engineering. Jul 
1993. 156p. (In Japanese). Order Number DE95709897. Source: 
OSTI; NTIS; INIS. 

This publication is the collection of the papers presented re- 
search activities of Radiation laboratory, Department of Nuclear 
Engineering, Kyoto University during the 1992 academic/fiscal year 


(April, 1992 - March, 1993). The 48 of the presented papers are in- 
dexed individually. (J.P.N.). 


35014 


(INIS-JP—029) Annual report of Radiation Laboratory 
Department of Nuclear Engineering Kyoto University for fiscal 
1993. Kyoto Univ. (Japan). Faculty of Engineering. Jul 1994. 163p. 


(In Japanese, English). Order Number DE95709896. Source: 
OSTI; NTIS; INIS. 
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This publication is the collection of the papers presented re- 
search activities of Radiation Laboratory, Department of Nuclear 
Engineering, Kyoto University during the 1993 academic/fiscal year 
(April, 1993 - March, 1994). The 47 of the presented papers are in- 
dexed individually. (J.P.N.). 


35015 (INIS-mf-14299) Research and development at Karl- 
sruhe Nuclear Research Center. Progress report 1993. 
Kernforschungszentrum Karlsruhe GmbH (Germany). 27 Apr 1994. 
467p. (in German). Order Number DE95707841. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Kernforschungszentrum Karlsruhe progress report is the 
1993 issue of the scientific reports the institution is bound to submitt 
each year according to para. 13.4 of its articles of partnership. The 
points of main effort which are discussed reflect the institution’s R 
and D scheme. The summaries submitted by the different institutes 
and departments are compiled by the topics and fields they deal 
with. The report gives an account of the progress under each of 
the KfK R and D projects. This correlation facilitates comparisons 
between the targets and actual achievements and elucidates the 
general relation between the individual tasks which often are in the 
care of several institutes at a time. The departments and institutes 
and their respective tasks are introduced, and a comprehensive 
appendix is attached which lists the 1993 publications. (orig.) 


35016 (INIS-mf-14300) GKSS annual report 1992. GKSS- 
Forschungszentrum Geesthacht GmbH (Germnay). 1993. 215p. (in 
German). Order Number DE95707840. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The GKSS R + D programme was developed in cooperation with 
state and Laender authorities, especially the Federal Minister of 
Research and Technology. It is carried out in cooperation with the 
industry, the universities of North Germany and Berlin, and other 
institutions both in Germany and abroad. The 1991 programme 
comprised four main activities: materials research; reactor safety 
research; environmental research, climate research, environmental 
engineering; underwater engineering. (orig.) 


35017 (NEI-NO-424) Institutt for energiteknikk - Annual 
Report 1993. institutt for Energiteknikk, Kjeller (Norway). 1994. 
38p. Order Number DE95600820. Source: OST]; NTIS; INIS. 

Work at Institutt for energiteknikk (IFE) comprises both nuclear 
and non-nuclear activities. The main nuclear program is centered 
on the Hakden Reactor Project. In 1958, the first Halden Reactor 
Project Agreement was signed by organisations representing 12 
European countries. The project’s membership now includes sev- 
eral associated parties in addition to 13 organisations from its 12 
NEA members plus one NEA non-member, the Czech Republic. 
The objectives have evolved from being simply a demonstration of 
the operation of a boiling heavy-water reactor to becoming a 
substantial research and development programme covering the do- 
mains of a human-machine interaction, fuel behaviour, materials 
testing, water chemistry, and instrumentation. In 1993, significant 
progress was achieved in all of the areas addressed by the project, 
including the re-instrumentation of irradiated fuel rods, fission gas 
release, irradiation-assisted stress corrosion cracking, a conceptual 
design of advanced cockpit-type control rooms, analysis of human 
behaviour, and information processing and presentation. More than 
34 years after its reactor’s first criticality, the Halden Project contin- 
ues to provide the scientific community with a wealth of information 
for the safe and efficient production of nuclear power. The current 
Project Agreement covers the period from 1993 to 1996. 


35018 (NIRS-AR-35) Annual report of National Institute of 
Radiological Sciences of the fiscal year 1991. National Inst. of 
Radiological Sciences, Chiba (Japan). Jan 1993. 226p. (in Japan- 
ese). Order Number DE95703984. Source: OSTI; NTIS; INIS. 

This annual report presents activities at the National Institute of 
Radiological Sciences (NIRS) in Japan during the period April 
1991-March 1992. The activities are divided into research, techni- 
cal aids, training, medical services, management, library or editing, 
and international cooperation. Research activities are arranged with 
twelve sections. The first section on special researches consists of 
continuing research projects entitled (1) ‘Biological Risk Evaluation 
in Public Exposure’, (2) "Exposure Assessment in the Environment 


ERA Vol. 19, No. 12 481 





99 GENERAL AND MISCELLANEOUS 
9901 Management 


and the Public Through Food Chain’, (3) 'Medical Use of Acceler- 
ated Heavy lons’, and (4) ‘Preliminary Study for the Demonstration 
of Dose-Response Relationships in Low-Dose Range’. The section 
of assigned researches covers three titles. The section of ordinary 
researches covers physics (four titles), pharmacochemistry (four), 
biology (three), genetics (four), physiopathology (four), cytological 
radiation injuries (three), internal exposure (four), environmental 
science (four), clinical research (four), clinical research for radiation 
injuries (four), medical use of heavy particles (three), environmental 
radiation ecology (three), and aquatic radiation ecology (two). The 
section on technical aids gives an overview of technical services, 
radiation safety, animal and plant management, and cyclotron 
management. Appendices give the information on personnel in 
NIRS. (N.K.). 


35019 (NIRS-AR-36) Annual report of National Institute of 
Radiological Sciences of the fiscal year 1992. National Inst. of 
Radiological Sciences, Chiba (Japan). Jan 1994. 262p. (In Japan- 
ese). Order Number DE95709916. Source: OSTI; NTIS; INIS. 

This annual report presents activities at the National Institute of 
Radiological Sciences (NIRS) in Japan during the period April 
1992-March 1993. The activities are divided into research, techni- 
cal aids, training, medical services, management, library or editing, 
and international cooperation. Research activities are arranged with 
twelve sections. The first section on special researches deals with 
continuing research projects entitled (1) ‘Biological Risk Evaluation 
in Public Exposure’, (2) Exposure Assessment in the Environment 
and the Public Through Food Chain’, (3) Medical Use of Acceler- 
ated Heavy lons’, and (4) 'Preliminary Study for the Demonstration 
of Dose-Response Relationships in Low-Dose Range’. All projects 
except for project (4) will be finished up to March 1993. The 
section of assigned researches covers four titles. The section of or- 
dinary researches covers physics (four titles), pharmacochemistry 
(four), biology (three), genetics (four), physiopathology (four), 
cytological radiation injuries (three), internal exposure (four), envi- 
ronmental science (four), clinical research (four), clinical research 
for radiation injuries (three), medical use of heavy particles (three), 
environmental radiation ecology (three), and aquatic radiation ecol- 
ogy (two). The section on technical aids gives an overview of 
technical services, radiation safety, animal and plant management, 
and cyclotron manaagement. Appendices give the information on 
personnel in NIRS. (N.K.). 


35020 (SAND—94-1165) Principles and guidelines for diver- 
sity in teamwork. Berman, M.; Crespin, G.; Garcia, L.R.; Jansma, 
R.; Lovato, L.; Randall, G.; Sanchez, A. Sandia National Labs., Al- 
buquerque, NM (United States). Aug 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94018515. Source: OSTI; NTIS; 
GPO Dep. 

As part of Sandia's Corporate Diversity Program, a Diversity Ac- 
tion Team was assembled to study the impact of diversity on 
teamwork. We reviewed the available literature on successful 
teaming, both with homogeneous (more alike than different) and 
heterogeneous teams. Although many principles and guidelines for 
successful homogeneous teams also apply to diverse teams, we 
believe that a document concentrating on diverse teams will be 
useful both for Sandians and for the outside world. 


35021 (WHC-SD-GN-CSUD-30002-Rev.1) Hanford inventory 

ogram user’s manual. Hinkelman, K.C. Westinghouse Hanford 
Co., Richland, WA (United States). 12 Sep 1994. 211p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95000800. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Provides users with instructions and information about accessing 
and operating the Hanford Inventory Program (HIP) system. The 
Hanford Inventory Program is an integrated control system that 
provides a single source for the management and control of equip- 
ment, parts, and material warehoused by Westinghouse Hanford 
Company in various site-wide locations. The inventory is comprised 
of spare parts and equipment, shop stock, special tools, essential 
materials, and convenience storage items. The HIP replaced the 
following systems; ACA, ASP, PICS, FSP, WSR, STP, and RBO. 
In addition, HIP manages the catalog maintenance function for the 
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General Supplies inventory stocked in the 1164 building and man- 
aged by WIMS. 


9902 Mathematics and Computers 


Refer also to citation(s) 32235, 32275, 32282, 32313, 32321, 
32365, 32372, 32420, 32521, 32533, 32577, 32629, 32630, 32631, 
32632, 32633, 32634, 32635, 32636, 32640, 32641, 32643, 32714, 
32717, 32824, 32833, 32836, 32840, 32970, 33007, 33035, 33069, 
33179, 33182, 33194, 33195, 33203, 33232, 33271, 33286, 33301, 
33310, 33356, 33364, 33424, 33472, 33474, 33491, 33492, 33532, 
33599, 33682, 33725, 33790, 33845, 33857, 33866, 33867, 33868, 
33869, 33887, 33893, 33904, 33906, 33955, 33987, 34000, 34033, 
34075, 34141, 34172, 34180, 34187, 34220, 34222, 34225, 34233, 
34266, 34273, 34277, 34300, 34341, 34419, 34437, 34439, 34470, 
34515, 34683, 34732, 34740, 34743, 34796, 34947, 35085, 35101 


35022 (ANL/DIS/CP-83108) Kernel mucking in top. LeFeb- 
vre, W. Argonne National Lab., IL (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9409186-1: 8. system admin- 
istration conference, San Diego, CA (United States), 21-23 Sep 
1994). Order Number DE94017077. Source: OSTI; NTIS; GPO 
Dep. 

For many years, the popular program top has aided system ad- 
ministrations in examination of process resource usage on their 
machines. Yet few are familiar with the techniques involved in 
obtaining this information. Most of what is displayed by top is avail- 
able only in the dark recesses of kernel memory. Extracting this 
information requires familiarity not only with how bytes are read 
from the kernel, but also what data needs to be read. The wide 
variety of systems and variants of the Unix operating system in to- 
day’s marketplace makes writing such a program very challenging. 
This paper explores the tremendous diversity in kernel information 
across the many platforms and the solutions employed by top to 
achieve and maintain ease of portability in the presence of such di- 
vergent systems. 


35023 (ANL/DIS/CP-83606) A hyperspectral image data ex- 
ploration workbench for environmental science applications. 
Woyna, M.A.; Christiansen, J.H.; Zawada, D.G.; Simunich, K.L. Ar- 
gonne National Lab., IL (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9408129-2: DOD database colloquium ‘94, San 
Diego, CA (United States), 29-31 Aug 1994). Order Number 
DE94016373. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hyperspectral Image Data Exploration Workbench (HIDEW) 
software system has been developed by Argonne National Labora- 
tory to enable analysts at Unix workstations to conveniently access 
and manipulate high-resolution imagery data for analysis, mapping 
purposes, and input to environmental modeling applications. 
HIDEW is fully object-oriented, including the underlying database. 
This system was developed as an aid to site characterization work 
and atmospheric research projects. 


35024 (ANL/IFR/CP-82704) Visual displays and Neuro- 
Linguistic Programming. Brown-VanHoozer, S.A. (Argonne 
National Lab., Idaho Falls, ID (United States)); VanHoozer, W.R. 
Argonne National Lab., idaho Falls, ID (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-941054-2: 8. annual Idaho 
National Engineering Laboratory (INEL) computing symposium, 
Idaho Falls, ID (United States), 4-7 Oct 1994). Order Number 
DE95001454. Source: OSTI; NTIS; GPO Dep. 

Advancement of computer technology is forthcoming at such a 
rapid pace that the research concerning the interplay of humans 
and computer technology is lagging far behind. One area of partic- 
ular concern is the design of visual displays that are pragmatic, 
“user friendly,” and “user assisting.” When engineers design visual 
displays, they generally do so methodically and logically, but only 
from within their own individual perspective or “model of the world.” 
They select the human aspects which make sense to them and not 
necessarily to non-engineers, operators, and others. The model 
design is what the engineer chooses to relate, based on his or her 
perspective of reality. These choices limit the model design thereby 





excluding the users’ perspective. A set of techniques which can be 
used to assist the designers in expanding their choices and include 
the users’ model is Neuro-Linguistic Programming (NLP). 


35025 (ANL/MCS/CP-82870) Parallel calculation of sensi- 
tivity derivatives for aircraft design using automatic 
differentiation. Bischof, C.H. (Argonne National Lab., IL (United 
States)); Knauff, T.L. Jr.; Green, L.L.; Haigler, K.J. Argonne Na- 
tional Lab., IL (United States). Jan 1994. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9409187-1: 5. AIAA/NASA/USAF/ISSMO 
symposium on multidisciplinary analysis and optimization confer- 
ence, Panama City, FL (United States), 7-9 Sep 1994). Order 
Number DE94016894. Source: OSTI; NTIS; GPO Dep. 

Realistic multidisciplinary design optimization (MDO) of advanced 
aircraft using state-of-the-art computers is an extremely challenging 
problem from both the physical modelling and computer science 
points of view. In order to produce an efficient aircraft design, 
many trade-offs must be made among the various physical design 
variables. Similarly, in order to produce an efficient design scheme, 
many trade-offs must be made among the various MDO implemen- 
tation options. In this paper, we examine the effects of 
vectorization and coarse-grained parallelization on the SD calcula- 
tion using a representative example taken from a_ transonic 
transport design problem. 


35026 (ANL/MCS/PP-71512) Singular perturbation problem 
governed by system of conservation laws. Garbey, M. Argonne 
National Lab., IL (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94019264. Source: OSTI; NTIS; GPO 
Dep. 

The author presents an asymptotic analysis of a parabolic- 
hyperbolic singular perturbation problem driven by a system of 
conservation laws. The main part of the analysis concerns the con- 
struction of shock layers associated with discontinuities of the 
hyperbolic problem. The formal method applies to a general class 
of partial differential equations and can be used as a tool to design 
asymptotic-induced numerical methods. 


35027 (ANL/MCS/PP-—71520) A domain decomposition al- 
gorithm for elliptic problems in three dimensions. Smith, B.F. 
Argonne National Lab., IL (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94019265. Source: OSTI; NTIS; 
GPO Dep. 

Most domain decomposition algorithms have been developed for 
problems in two dimensions. One reason for this is the difficulty in 
devising a satisfactory, easy-to-implement, robust method of pro- 
viding global communication of information for problems in three 
dimensions. Several methods that work well in two dimensions do 
not perform satisfactorily in three dimensions. A new iteractive sub- 
structuring algorithm for three dimensions is proposed. It is shown 
that the condition number of the resulting preconditioned problem 
is bounded independently of the number of subdomains and that 
the growth is quadratic in the logarithm of the number of degrees 
of freedom associated with a subdomain. The condition number is 
also bounded independently of the jumps in the coefficients of the 
differential equation between subdomains. The new algorithm also 
has more potential parallelism than the iterative substructuring 
methods previously proposed for problems in three dimensions. 


35028 (ANL/MCS/TM-191) The QED Workshop. Pieper, 
G.W. Argonne National Lab., IL (United States). Mathematics and 
Computer Science Div. Jul 1994. 10p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9405215-Summ.: QED workshop, Ar- 
gonne, IL (United States), 18-20 May 1994). Order Number 
DE94018499. Source: OSTI; NTIS; GPO Dep. 

On May 18-20, 1994, Argonne National Laboratory hosted the 
QED Workshop. The workshop was supported by special funding 
from the Office of Naval Research. The purpose of the workshop 
was to assemble of a group of researchers to consider whether it 
is desirable and feasible to build a proof-checked encyclopedia of 
mathematics, with an associated facility for theorem proving and 
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proof checking. Among the projects represented were Coq, Eves, 
HOL, ILF, Imps, MathPert, Mizar, NQTHM, NuPri, OTTER, Proof 
Pad, Qu-Prolog, and RRL. Although the content of the QED project 
is highly technical rigorously proof-checked mathematics of all sorts 
the discussions at the workshop were rarely technical. No prepared 
talks or papers were given. Instead, the discussions focused pri- 
marily on such political, sociological, practical, and aesthetic 
questions, such as Why do it? Who are the customers? How can 
one get mathematicians interested? What sort of interfaces are de- 
sirable? The most important conclusion of the workshop was that 
QED is an idea worthy pursuing, a statement with which virtually 
all the participants agreed. In this document, the authors capture 
some of the discussions and outline suggestions for the start of a 
QED scientific community. 


35029 (BNL-60747) Analytic Perturbation Analysis of Dis- 
crete Event Dynamic Systems. Uryasev, S. Brookhaven Nationai 
Lab., Upton, NY (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9410167-2: 1994 international conference on 
computer integrated manufacturing and automation technology, 
Troy, NY (United States), 10 Oct 1994). Order Number 
DE94018635. Source: OSTI; NTIS; GPO Dep. 

This paper considers a new Analytic Perturbation Analysis (APA) 
approach for Discrete Event Dynamic Systems (DEDS) with 
discontinuous sample-path functions with respect to control param- 
eters. The performance functions for DEDS usually are formulated 
as mathematical expectations, which can be calculated only nu- 
merically. APA is based on new analytic formulas for the gradients 
of expectations of indicator functions; therefore, it is called an ana- 
lytic perturbation analysis. The gradient of performance function 
may not coincide with the expectation of a gradient of sample-path 
function (i.e., the interchange formula for the gradient and expecta- 
tion sign may not be valid). Estimates of gradients can be obtained 
with one simulation run of the models. 


35030 (CEA-CONF—11820) Use of an expert system for the 
data acquisition input of a computer software for materials 
flux of an irradiated fuel reprocessing plant. Ouvrier, N. (CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement); Castelli, P.; Bernascolle, C. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1993. 3p. (In 
French). (CONF-9309287—: 4. French congress on process engi- 
neering, Grenoble (France), 21-23 Sep 1993). Order Number 
DE95600812. Source: OSTI; NTIS (US Sales Only); INIS. 

An irradiated fuel reprocessing plant products purified plutonium 
and all sorts of wastes. PROBILUS program has been developed 
to calculate the transfer flux of materials. The data acquisition input 
being long, an expert system MARCMOD has been realized. PRO- 
BILUS was conceived like a standards collection. We wanted to 
automate the tedious tasks, to decrease the output result delays, 
and to improve the result quality. That is the reason why an expert 
system MARCMOD with a graphic interface has been carried out. 
With this tool the user may describe graphically his process, check 
the coherence of acquired informations, generate automatically the 
whole input data of PROBILUS, and change by interaction some 
predefined data. 


35031 (CONF-9310161-2) PVM 3 beyond network comput- 
ing. Geist, G.A. (Oak Ridge National Lab., TN (United States). 
Mathematical Sciences Section). Oak Ridge National Lab., TN 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 2. interna- 
tional Austrian conference on parallel computing (ACPC); Vienna 
(Austria); 4-8 Oct 1998. Order Number DE94019115. Source: 
OSTI; NTIS; GPO Dep. 

PVM (Parallel Virtual Machine) is a byproduct of the heteroge- 
neous network research project going on at Oak Ridge National 
Laboratory and the University of Tennessee. It is a software pack- 
age that permits a user defined collection of serial, parallel, and 
vector computers to appear as one large distributed memory com- 
puter. PVM’s popularity is quickly making it the worldwide de facto 
standard for distributed computing. Applications, which can be writ- 
ten in FORTRAN or C, can be parallelized by using simple 
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message-passing constructs common to most distributed-memory 
computers. By sending and receiving messages, subtasks of an 
application can cooperative to solve a problem in parallel. This pa- 
per describes the features of the latest release of PVM (version 
3.1) and explains the major new research areas they are beginning 
to explore in heterogeneous network computing. The new features 
of PVM version 3 open many new opportunities to go beyond sim- 
ple network computing, but several technical and social issues 
must be addressed before one can make the next big leap in dis- 
tributed computing. 


35032 (CONF-931234-9) High performance computing for 
materials process modeling. Zacharia, T.; Bjerke, M.A; 
Simunovic, S. Oak Ridge National Lab., TN (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. From American Welding Society 
international conference on modeling and control of joining pro- 
cesses; Orlando, FL (United States); 8-10 Dec 1993. Order 
Number DE94017860. Source: OSTI; NTIS; GPO Dep. 

Advanced mathematical techniques and computer simulation 
play a major role in providing enhanced understanding of conven- 
tional materials processing operations such as welding and joining. 
Many of these numerical models are highly compute-intensive. It is 
not unusual for an analysis to require several hours of computa- 
tional time on current supercomputers despite the simplicity of the 
models being studied. As computer simulations and materials 
databases grow in complexity, massively parallel computers have 
become important tools. This paper briefly describes massively 
parallel computational research at the ORNL with the objective of 
providing fundamental insight into the welding process. 


35033 (CONF-9404113-) SQA on five dollars a day. 


Lawrence Livermore National Lab., CA (United States). [1994]. 
295p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. From Nuclear weapons complex 
software quality assurance forum; Livermore, CA (United States); 


18-20 Apr 1994. Order Number DE94017953. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the following topics: Software safety and 
reliability issues in safety-related systems; software use control as- 
sessment; Testing: Beyond theory; Software process improvement: 
Formalized unit testing; Software defect analysis for a nuclear 
weapons application; Function point analysis for estimation of soft- 
ware development schedules; SEI maturity in the Work for Other 
Program; SSEC SEI experiences; Planning for a Software Engi- 
neering Institute (SEI) assessment; Software process improvement, 
metrics; Software engineering technology plank: Building quality in; 
Software quality assurance at Y-12; Total quality and SQA at the 
Kansas City plant; The Software Technology Center at Lawrence 
Livermore National Laboratory: Software engineering technology 
transfer in a scientific R&D laboratory; and Institutionalizing the in- 
formation engineering environment: A practitioner's perspective. 


35034 (CONF-9405100-—12) XPVM: A graphical console and 
monitor for PVM. Kohli, J.A. Oak Ridge National Lab., TN (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Scalable 
high performance computing conference; Knoxville, TN (United 
States); 23 May 1994. Order Number DE94018050. Source: OSTI; 
NTIS; GPO Dep. 

As technology continues to spawn new supercomputing plat- 
forms and more powerful workstation environments, it becomes 
increasingly important to integrate and apply these diverse collec- 
tions of computers together to extract. the best performance 
possible. PVM (Parallel Virtual Machine) is gaining wide popularity 
as a means for realizing the computing power of these heteroge- 
neous systems. PVM is a software package that permits a 
heterogeneous collection of serial, parallel and vector computers, 
hooked together by a network, to appear as one large distributed 
memory computer. One of the primary difficulties in designing ap- 
plications for distributed computer systems is identifying precisely 
what is happening inside a program, as multiple threads of control 
interact to solve a problem. Often it is useful to provide the user 
with feedback as to the state of the system, including the individual 
tasks executing on it. XPVM is a graphical interface to PVM that 
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provides such information, to monitor executions and assist in de- 
bugging and tuning the performance of PVM programs. XPVM can 
be used in real time, to observe program activity as it happens, or 
it can play back saved traces of PVM program executions, for de- 
tailed post-mortem analysis. 


35035 (CONF-9405221—1) The design of a parallel, dense 
linear algebra software library: Reduction to Hessenberg, tridi- 
agonal, and bidiagonal form. Choi, J. (Univ. of Tennessee, 
Knoxville, TN (United States). Dept. of Computer Science); Don- 
garra, J.J.; Walker, D.W. Oak Ridge National Lab., TN (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States). DOE Contract AC05-840R21400. Contract DAAL03-91-C- 
0047; Grant ASC-9005933. From Workshop on environments and 
tools for parallel scientific computing; Walland, TN (United States); 
26-27 May 1994. Order Number DE94018123. Source: OSTI; 
NTIS; GPO Dep. 

This paper discusses issues in the design of ScaLAPACK, a 
software library for performing dense linear algebra computations 
on distributed memory concurrent computers. These issues are il- 
lustrated using the ScaLAPACK routines for reducing matrices to 
Hessenberg, tridiagonal, and bidiagonal forms. These routines are 
important in the solution of eigenproblems. The paper focuses on 
how building blocks are used to create higher-level library routines. 
Results are presented that demonstrate the scalability of the reduc- 
tion routines. The most commonly-used building blocks used in 
ScaLAPACK are the sequential BLAS, the Parallel Block BLAS 
(PB-BLAS) and the Basic Linear Algebra Communication Subpro- 
grams (BLACS). Each of the matrix reduction algorithms consists 
of a series of steps in each of which one block column (or panel), 
and/or block row, of the matrix is reduced, followed by an update 
of the portion of the matrix that has not been factorized so far. This 
latter phase is performed using distributed Level 3 BLAS routines, 
and contains the bulk of the computation. However, the panel re- 
duction phase involves a significant amount of communication. And 
is important in determining the scalability of the algorithm. The sim- 
plest way to parallelize the panel reduction phase is to replace the 
appropriate Level 2 and Level 3 BLAS routines appearing in the 
LAPACK routine (mostly matrix-vector and matrix-matrix multiplica- 
tions) with PB-BLAS routines. 


35036 (CONF-9406205—4) Parallel fast Fourier transforms 
for non power of two data. Semeraro, B.D. Oak Ridge National 
Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Intel supercomputing users group meeting; San Diego, CA (United 
States); 25-29 Jun 1994. Order Number DE94018047. Source: 
OSTI; NTIS; GPO Dep. 

This report deals with parallel algorithms for computing discrete 
Fourier transforms of real sequences of length N not equal to a 
power of two. The method described is an extension of existing 
power of two transforms to sequences with N a product of small 
primes. In particular, this implementation requires N = 2?395'. The 
communication required is the same as for a transform of length N 
= 2?. The algorithm presented is intended for use in the solution of 
partial differential equations, or in any situation in which a large 
number of forward and backward transforms must be performed 
and in which the Fourier Coefficients need not be ordered. This im- 
plementation is a one dimensional FFT but the techniques are 
applicable to multidimensional transforms as well. The algorithm 
has been implemented on a 128 node Intel Ipsc/860. 


35037 (CONF-9408170-1) Use of communication architec- 
ture test bed to evaluate data network performance. Clapp, 
N.E. Jr. (Oak Ridge National Lab., TN (United States)); Swail, B.K.; 
Naser, J.A. Oak Ridge National Lab., TN (United States). [1994]. 
11p. Sponsored by Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract ACO5-840R21400. From Distributed 
digital systems workshop on plant process computer and networks; 
Charlotte, NC (United States); 16-18 Aug 1994. Order Number 
DE95000491. Source: OSTI; NTIS; INIS; GPO Dep. 

Local area networks (LANs) are becoming more prevalent in 
nuclear power plants. Traditionally, LANs were only used as infor- 
mation highways, providing office automation services. LANs are 





now being used as data highways for applications in plant data ac- 
quisition and control systems. A communication architecture test 
bed, which contains network simulators, is needed to allow network 
performance studies and to resolve design issues prior to equip- 
ment purchase. Two levels of granularity of simulation are needed 
to provide the dynamic information about network performance. A 
coarse-grain simulator is used to estimate the dynamic 
performance of the network due to major resources such as work- 
stations, gateways, and data acquisition systems. A fine-grain 
simulator allows a greater level of detail about the underlying net- 
work protocol and resources to be simulated. The combination of 
coarse-grain and fine-grain simulation packages provides the net- 
work designer with the required tools to thoroughly understand the 
behavior of the modeled network. This paper describes the devel- 
opment of a communication architecture test bed using commercial 
network simulation packages. Network simulators allow the resolu- 
tion of major design issues in software without the expense of 
purchasing costly hardware components. 


35038 (CONF-9409206-1) PVM a platform for portable dis- 
tributed computing. Geist, G.A. Oak Ridge National Lab., TN 
(United States). 1 Jun 1994. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
High performance computing conference; Singapore (Singapore); 
29-30 Sep 1994. Order Number DE94019156. Source: OSTI; 
NTIS; GPO Dep. 

PVM (Parallel Virtual Machine) is a byproduct of the heteroge- 
neous network research project going on at Oak Ridge National 
Laboratory and the University of Tennessee. It is a software pack- 
age that permits a user defined collection of serial, parallel, and 
vector computers to appear as one large distributed memory com- 
puter. PVM’s popularity is quickly making it the worldwide de facto 
standard for distributed computing. Applications, which can be writ- 
ten in FORTRAN or C, can be paralielized by using simple 
message-passing constructs common to most distributed-memory 
computers. By sending and receiving messages, subtasks of an 
application can cooperate to solve a problem in parallel. This paper 
describes the features of the latest release of PVM (version 3.3) 
and describes the major new research areas being explored in het- 
erogeneous network computing. The paper explains how PVM 
version 3 opens many new opportunities in distributed computing, 
and how several technical and social challenges must be ad- 
dressed before distributed computing can be taken into the 21st 
century. 


35039 (DESY—94-099) A multidimensional unfolding 
method based on Bayes’ theorem. D’Agostini, G. (Universita 
degli Studi La Sapienza, Rome (ltaly)). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1994. 22p. Order 
Number DE95702783. Source: OSTI; NTIS (US Sales Only); INIS. 

Bayes’ Theorem offers a natural way to unfold experimental dis- 
tributions in order to get the best estimates of the true ones. The 
weak point of the Bayes approach, namely the need of the knowl- 
edge of the initial distribution, can be overcome by an iterative 
procedure. Since the method proposed here does not make use of 
continuous variables, but simply of cells in the spaces of the true 
and of the measured quantities, it can be applied in multidimen- 
sional problems. (orig.) 


35040 (ESTSC—000200AL01101) BENT CRYSTAL: X-ray 
Spectrograph Design. Phillion, D. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). 1 Sep 1991. Sponsored by USDOE, Washington, 
DC (United States). Source: ESTSC. 

Description: APPLE Il; System 4.2 or later.; Absoft FOR- 
TRAN/020 V2.4; 2 3.5 Diskettes. The Macintosh II version requires 
a 68020, 68030, or 68040 CPU and a 68881 or 68882 FPU. 

BENT CRYSTAL analyzes x-ray spectrographs for which the 
Bragg diffraction crystal is either flat or circularly bent and for which 
the film lies in a plane. Only the. behavior in a plane is examined. 
The geometry is specified by either giving the source to crystal and 
crystal to film plane distances for an x-ray of specified energy, or 
by giving the coordinates of the source of a point on the film plane 
and of the center of curvature of the crystal if curved or of a point 
on it if flat. In both cases, the radius of curvature and film plane az- 
imuth must also be specified. Filters may be placed at the front of 
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the spectrograph or at the film plane. One specifies a set of ener- 
gies at which the spectrograph geometry is to be solved. Many 
different quantities are computed, any of which can be plotted 
against any other. Some of the computed quantities are: the posi- 
tions on the film, the angles to the film normal, all the lengths and 
angles including the Bragg angles, the energies and wavelengths, 
the dispersions, the filter transmissions, crystal reflectivities, source 
broadening factors, and the spectrograph sensitivities in terms of 
the film exposures in photons/cm**2 divided by the source bright- 
ness. The plots may be saved or printed, their axes made either 
linear or logarithmic, and grid lines drawn at major or minor guide- 
lines on either axis. 


35041 (ESTSC—000260SUN0000) VIEW: Signal and image 
Processing Operations. Brase, J.M. (Lawrence Livermore National 
Lab., CA (United States)); Miller, V.J.; Wieting, M.A. Lawrence Liv- 
ermore National Lab., CA (United States). 1 Aug 1991. Sponsored 
by Lawrence Livermore National Lab., CA (United States). DOE 
Contract W-7405-ENG-48. (NESC—9427). Source: ESTSC. 

Description: SUN; UNIX System V or Berkely UNIX; C (63%), 
FORTRAN (37%); 10 5.25 Diskettes. The system is designed to be 
both portable and extensible. VIEW uses X-Windows (X11 Release 
4). This software is not supplied. 

VIEW is a system for processing arbitrary multidimensional sig- 
nals. It provides facilities for numerical operations, signal displays, 
and signal databasing. The main emphasis of the system is the pro- 
cessing of time-sequences and multidimensional images. VIEW’s 
primary function is to perform signal and image processing opera- 
tions. It contains a database made up of signals and sequences, a 
set of commands which act on the signals or sequences in the 
database, and a user interface that utilizes the database and user- 
selected commands. An image or signal may be selected from the 
database or from an external file. A signal is any N-dimensional set 
of numeric data. The database maintains information such as the 
data type and organization and some specific information about the 
data such as the minimum and maximum values. A sequence is an 
ordered set of signals. These are specific commands which pro- 
cess sequences and techniques in the user interface to apply 
signal commands to entire sequences. Sequences can be used in 
such applications as time-series of image frames from a television 
camera or a series of slices for a 30 tomography. 


35042 (ESTSC—000337C760000) PDQ8: 1,2 or 3-d few-gp 
diffusion depletion. Wagner, R.J. (EG and G | daho, idaho Falls, 
ID (United States)); Brown, A.W. Boeing Computer Services Co., 
Richland, WA (United States). 1 Jan 1980. Spensored by USDOE, 
Washington, DC (United States). (NESC—275). Source: ESTSC. 

Description: CDC7600; SCOPE 1.1; FORTRAN and COMPASS 
(RUN and FTN compatible); 1 Mag Tape. 

The PDQ series of programs is designed to solve the neutron 
diffusion-depletion problem in one, two or three dimensions. The 
three-dimensional spatial calculation may be either explicit or dis- 
continuous trial function synthesis. Up to five lethargy groups are 
permitted. Adjoint, fixed source, one iteration, additive fixed source, 
eigenvalue, and boundary value calculations may be performed. 
The programs utilize the HARMONY system for time-dependent 
representation of cross section variation and generalized depletion 
chain solutions. The depletion is a combination gross block deple- 
tion for all nuclides as well as a fine block depletion for a specified 
subset of the nuclides. Geometries available include rectangular, 
cylindrical, spherical, hexagonal, and a very general quadrilateral 
geometry with diagonal interfaces. All allow variable mesh in all di- 
mensions. Various control searches as well as temperature and 
xenon feedback are provided. 


35043 (ESTSC—000587SUN0000) BARS/SSC/SPHINX: BARS 
Bibliographic Data Retrieval System. Herrmann, W. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)). Sandia National 
Labs., Albuquerque, NM (United States). 6 Jun 1993. Sponsored 
by USDOE, Washington, DC (United States). Source: ESTSC. 
Description: SUN; DOS version 2.2. or higher.; askSam; 1 QIC 
Cartridge. Data files must carry the extension .ASK. BARS requires 
the use of the askSam database program, of which a read-only 
runtime version is included under license from askSam Systems, 
SeaSide Software, Inc. PO Box 1428, Perry FL, 32347 USA. Distri- 
bution is via self-extracting files compressed using PKARC under 
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license from PKWARE Inc, 7545 North Port Washington Rd., Glen- 
dale WI, 53217, USA. DOES NOT CONTAIN SOURCE CODE. 
BARS is a program which allows retrieval of information from 
suitable bibliographic databases. Two databases are included, SSC 
and SPHINX, which together list bibliographic information for some 
12,000 references related to the fields of shock compression of 
condensed media, high rate deformation of solids, and detonation. 


35044 (ESTSC-0006671PS0201) NRADA1.1: Nation Radio- 
biology Archives Distributed Access. Smith, S.K. (Pacific 
Northwest Lab., Richland, WA (United States)); Prather, J.C.; Lig- 
otke, E.K.; Watson, C.R. Pacific Northwest Lab., Richland, WA 
(United States). 1 Jun 1992. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Source: 
ESTSC. 

Description: IBM PS/2; DOS 3.3; Paradox 3.0; 2 3.5 Diskettes. 
Version 1.1 is a maintainence release. It eliminates several bugs, 
and includes a few new features which are described in PNL-7877 
Rev.1. 

NRADA1.1 is a supplement to NRADA1.0. This version elimi- 
nates several bugs, and includes a few new features. The 
diskettes consist of a distributed subset of information representa- 
tive of the extensive NRA databases and database access 
software maintained at the Pacific Northwest Laboratory which pro- 
vide an introduction to the scope and style of the NRA Information 
Systems. Information in the NRA Summary, Inventory, and Biblio- 
graphic database is available upon request. Printed reports have 
been provided in the past. The completion of the NRADA1.1 is the 
realization of a long standing goal of the staff and advisory commit- 
tee. Information may be easily distributed to the user in an 


electronic form which preserves the relationships between the vari- 
ous databases. 


35045 (ESTSC—000675IBMMF00) BSP: Budgets Summary 
Process. Johnson, D. (EG and G idaho, Inc., Idaho Falls, ID 
(United States)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). 1 Jan 1987. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Source: ESTSC. 

Description: IBM MAINFRAMES; On IBM 3090 VMESA, is ca- 
pable oREXX (5%) NOMAD (95%); 1 Mag Tape. The VM operating 
system this process currently runs under has some naming con- 
ventions. FileName FileType FileMode are the three qualifiers. 
REXX requires that the FileType must be EXEC. NOMAD requires 
that the FileType must be NOMAD. The FileName is freeform; for 
this program, the name BUDGETS was chosen as the FileName 
for both the REXX and the NOMAD code. The FileMode refers to 
the disk - in VM this isusually the A disk. 

The purpose of the BSP program is to provide an automated 
means of tracking budgets vs actual costs incurred for the 
CPRIMS (Construction Project Reporting Information Management 
System) project. The programs prompt for minimal information and 
then provides all of the desired calculations for the data base and 
report. Prior to this program, this was a manual process, tracking 
the weekly costs for the CPRIMS project. This generic process 
could be used for any project, not just the CPRIMS project. 


35046 (ESTSC—000701 DOVAX00) GARGOYLE: Fuel Cycle 
Analysis Code with Decay Heat Calculation Capacity. Shirley, 
G. (CEGA Corporation, San Diego, CA (United States)). General 
Atomics, San Diego, CA (United States). 1 Oct 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. The flexi- 
bility of the depletion scheme allows use of either an analytical 
solution or a difference approximation, depending on the time step 
size and the size of the reaction rates of individual nuclides. An al- 
ternative to the feed search is the fuel residence time search in 
which the fuel loadings remain constant and the code looks for the 
appropriate cycle time to reach a desired end-of-cycle multiplication 
factor. Package compiled and linked without error. 

GARGOYLE is a zero-dimensional multigroup diffusion theory 
depletion code typically used for survey calculations to study alter- 
native fuel cycles and identify the optimum cases for further 
detailed calculations. A single homogeneous core composition is 
used for calculating the multigroup flux spectrum. The one flux 
spectrum is then used when the burnup equations are solved for a 
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number of separate core regions having different compositions. 
GARGOYLE is most often used to study the fuel cycle during the 
approach to the equilibrium cycle. 


35047 (ESTSC—000709D0VAX00) CAPPER: Coated Fuel 
Particle Irradiation Analysis. Richards, M. (CEGA Corporation, 
San Diego, CA (United States)). General Atomics, San Diego, CA 
(United States). 1 Apr 1993. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-90CH10438. Source: 
ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. 

CAPPER is used to analyze irradiation tests of coated particle nu- 
clear fuel. This includes the performance of coated particle nuclear 
fuel irradiated in test reactors, usually under accelerated conditions 
in which representative fuel burnups and fast neutron fluences are 
reached in time periods that are shorter than typical core-design 
fuel-residence times. in addition, CAPPER can be used to perform 
pre-test predictions, post-test analysis and development and valida- 
tion of fuel performance models. CAPPER features include (1) the 
capability to model conventional TRISO-coated and dtf (or laser- 
failed) particles, either separately or collectively, (2) simultaneous 
calculation of gas release for eleven nuclides (four krypton, four 
xenon, and three iodine isotopes), (3) the capability to model gas 
release from hydrolyzed kernels, (4) an extension from four to 
eight failure-condition categories, so that IPyC performance can be 
explicitly modeled, (5) an improved time-advancement scheme to 
easily accomodate the beginning and end of irradiation cycles, (6) 
the inclusion of a discrete-failure model to ensure that the gas re- 
lease does not occur from a calculated fraction of an exposed 
kernel, (7) the ability to perform multiple averages, so that both 
compact-average and capsule-average values can be calculated si- 
multaneously, and (8) the capability to model fuel performance (but 
not fission-product release) during post irradiation heating. 


35048 (ESTSC—000715IBMPC00) DCHAIN: Radioactive De- 
cay and Reaction Chain Calculations. East, L.V. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)). EG and G Idaho, Inc., 
idaho Falls, ID (United States). 1 Apr 1994. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Source: ESTSC. 

Description: IBM PC; Machine dependent; ANSI C; 1 3.5 
Diskette. An executable file is supplied for use on personal com- 
puters running MS/PC-DOS V2.1 or later. The program can be 
re-compiled to run on any platform that supports ANSI C. To date, 
it has been compiled and tested on the following systems: MS- 
DOS V4.0 and V6.2 using Microsoft C V6.0 and QuickC V2.5, 
VAX/VMS V5.x and V6.0 using VAX C V3.1, OpenVMS/AXP V1.5 
using DEC C V1.3, ULTRIX V4.3 using MIPS Systems C V2.10, 
DG/UX Release 5.42.01 using GNU C V2.3.3, IBWAIX V3.2.5 us- 
ing XLC Compiler. User supplied input can be in upper or lower 
case and is checked for validity (within acceptable ranges, etc.). 
The environmental variables DCHAIN IN and DCHAIN OUT can be 
defined to specify the default location of input and output files, 
respectively. If not otherwise specified, files will be assumed to re- 
side in the user’s current directory. File extensions, if not supplied 
by the user, are defaulted to .dci for input and .dco for output. 

DCHAIN calculates the time-dependent daughter populations in 
radioactive decay and nuclear reaction chains. Chain members can 
have non-zero initial populations and be produced from the preced- 
ing chain member as the result of radioactive decay, a nuclear 
reaction, or both. Parent-daughter equilibrium times and relative 
activities at equilibrium can also be calculated. Program input can 
be supplied interactively or read from ASCIl files. 


35049 (ESTSC—000720SGIIP00) TRANSL8GDECIM8: Data 
Translation and Filtering for Large 3D Triangle Mesh Models. 
Janucik, F.X. (Knolis Atomic Power Lab., Schenectady, NY (United 
States)); Ross, D.M. Knolis Atomic Power Lab., Schenectady, NY 
(United States). 1 Sep 1993. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC12-76SN00052. Source: 
ESTSC. 

Description: SILICON GRAPHIC; SGI IRIX 4.0.5 and 5.1; C; 1 
3.5 Diskette. The user guide files transi8g user guide.ps and 
decim8 user guide.ps are formatted for a Postscript printer. 

The TRANSL8GDECIM8 system consists of two programs: 
TRANSL8G and DECIM8. The TRANSL8G program facilitates the 





interchange, topology generation, error checking, and enhance- 
ment of large 3D triangle meshes. Such data is frequently used to 
represent conceptual designs, scientific visualization volume mod- 
eling, or discrete sample data. Interchange is provided between 
several popular commercial and defacto standard geometry for- 
mats. Error checking is included to identify duplicate and zero area 
triangles. Model enhancement features include common vertex 
joining, consistent triangle vertex ordering, vertex normal vector av- 
eraging, and triangle strip generation. Many of the traditional O(n 
squared) algorithms required to provide the above features have 
been recast and are O(n) which support large mesh sizes. The 
DECIM8 program is based on a data filter algorithm that signifi- 
cantly reduces the number of triangles required to represent three 
dimensional (3D) models of geometry, scientific visualization re- 
sults, and discretely sampled data. The algorithm uses a combined 
incremental and iterative strategy. It eliminates local patches of 
triangles whose geometries are not appreciably different and re- 
places them with fewer larger triangles. The algorithm has been 
used to reduce triangles in large conceptual design models to facil- 
itate virtual walk throughs and to enable interactive viewing of large 
3D iso-surface volume visualizations. 


35050 (ESTSC—000720SUN0000) TRANSL8GDECIM8: Data 
Translation and Filtering for Large 3D Triangle Mesh Models. 
Janucik, F.X. (Knolis Atomic Power Lab., Schenectady, NY (United 
States)); Ross, D.M. Knolls Atomic Power Lab., Schenectady, NY 
(United States). 1 Sep 1993. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC12-76SN00052. Source: 
ESTSC. 

Description: SUN; SUN Solaris 2.1; C; 1 3.5 Diskette. The user 
guile files transi8g user guide.ps and decim8 user guide.ps are 
formatted for a Postscript printer. 

The TRANSL8GDECIM8 system consists of two programs: 
TRANSL8G and DECIM8. The TRANSL8G program facilitates the 
interchange, topology generation, error checking, and enhance- 
ment of large 3D triangle meshes. Such data is frequently used to 
represent conceptual designs, scientific visualization volume mod- 
eling, or discrete sample data. Interchange is provided between 
several popular commercial and defacto standard geometry for- 
mats. Error checking is included to identify duplicate and zero area 
triangles. Model enhancement features include common vertex 
joining, consistent triangle vertex ordering, vertex normal vector av- 
eraging, and triangle strip generation. Many of the traditional O(n 
squared) algorithms required to provide the above features have 
been recast and are O(n) which support large mesh sizes. The 
DECIM8 program is based on a data filter algorithm that signifi- 
cantly reduces the number of triangles required to represent three 
dimensional (83D) models of geometry, scientific visualization re- 
sults, and discretely sampled data. The algorithm uses a combined 
incremental and iterative strategy. It eliminates local patches of 
triangles whose geometries are not appreciably different and re- 
places them with fewer larger triangles. The algorithm has been 
used to reduce triangles in large conceptual design models to facil- 


itate virtual walk throughs and to enable interactive viewing of large 
3D iso-surface volume visualizations. 


35051 (ESTSC—000722SUN0000) FORCE2: A Multidimen- 
sional Eulerian Model for Simulating Gas-Solids Flow. Burge, 
S.W. (Babcock and Wilcox, Alliance, OH (United States)); Ly- 
czkowski, R.W.; Bouillard, J.X. Aerolab Development Co., 
Pasadena, CA (United States). 1 May 1991. Sponsored by US- 
DOE, Washington, DC (United States). Source: ESTSC. 

Description: SUN; UNIX; FORTRAN 77; 1 3.5 Diskette. Easily 
portable to other systems. The MAKE.FILE refers to a 'MAIN.F'’ file 
that is not in the source directory. Screening could not be com- 
pleted. 

FORCE2 is a fundamentally based three-dimensional numerical 
model for simulating fluid-bed hydrodynamics for a wide range of 
fluid beds, from laboratory to plant scale. It is based upon the ‘two- 
fluid’ modeling approach and includes surface permeabilities, 
volume porosities, and distributed resistances. 


35052 (ESTSC-000730SEQSM00) CMSPNL: Chemical Man- 
agement System Lab-Wide Electronic Chemical Inventory 
Tracking. Nye, J.P. (Pacific Northwest Lab., Richland, WA (United 
States)); Cathey, J.B.; Sawyer, J.G.; Hare, A.C. Pacific Northwest 
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Lab., Richland, WA (United States). 1 Dec 1993. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Source: ESTSC. 

Description: SEQUENT SYMMETR; DYNIS/ptx(R) V2.0.4; a 
POSIX-comOracle RDBMS, SQL Forms (60%), SQL Forms (20%), 
SQL Menu (5%), UNIX Bourne and C shell script! Mag Tape. Di- 
rectory structures are maintained in the TAR files and are required 
for sucessful implementation of the system. 

CMSPNL provides an inventory of all chemicals on order or being 
held in the laboratory, to provide a specific location for all chemical 
containers, to ensure that health and safety regulatory codes are 
being upheld, and to provide Pacific Northwest Lab. (PNL) staff 
with hazardous chemical information to better manage their inven- 
tories. CMSPNL is comprised of five major modules: 1) chemical 
purchasing, 2) chemical inventory, 3) chemical names, properties, 
and hazard groups, 4) reporting, and 5) system administration. 


35053 (ESTSC—000741U110800) GATT: 3-D Few-Gp Diftu- 
sion Calculations Hex-Z. Kraetsch, H. (General Atomic CO., San 
Diego, CA (United States)); Wagner, M.R. General Atomics, San 
Diego, CA (United States). 1 Jan 1969. Sponsored by USDOE, 
Washington, DC (United States). (NESC—380). Source: ESTSC. 

Description: UNIVAC1108; EXEC2; FORTRAN IV; 1 Mag Tape. 
It is not possible to use tape units in place of drum storage. 

GATT is a three dimensional few-group neutron diffusion theory 
program for calculating the detailed spatial flux and power distribu- 
tion for reactors with hexagonal core configuration. The program 
uses a uniform triangular mesh in the horizontal mesh planes and 
assumes a relatively simple region structure in the axial direction. It 
was designed to represent the special patch type core structure of 
the HTGR reactor as closely as possible. 


35054 (ESTSC—000742iBMPC00) GENAEA: Alpha Energy 
Spectra Automated System. Troyer, G.L. (Westinghouse Hanford 
Co., Richland, WA (United States)). Westinghouse Hanford Co., 
Richland, WA (United States). 1 Jun 1990. Sponsored by USDOE, 
Washington, DC (United States). Source: ESTSC. 

Description: IBM PC; MS DOS 3.0 or higher; FORTRAN 77 
(98%) ASSEMBLER (2%); 1 5.25 Diskette. 

GENAEA is a general alpha energy analysis (AEA) program for 
data reduction. GENAEA determines peak quantities, relative abun- 
dance, and, where identification can be made, individual isotopic 
activities. Also, GENAEA can automatically calibrate an instrument 
and allow for detector efficiency. 


35055 (ESTSC—000746iBMPC00) SYSPLAN: Load Leveling 
Battery System Costs. Hostick, C.J. (Pacific Northwest Lab., 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States). 21 Mar 1988. Sponsored by USDOE, 
Washington, DC (United States). (NESC—9552). Source: ESTSC. 

Description: IBM PC; DOS 2.1; Lotus 1-2-3; 1 5.25 Diskette. A 
copy of the proprietary Lotus Development Corporation Lotus 1-2-3 
software is required. 

SYSPLAN evaluates capital investment in customer side of the 
meter load leveling battery systems. Such systems reduce the 
customer's monthly electrical demand charge by reducing the max- 
imum power load supplied by the utility during the customer's peak 
demand. System equipment consists of a large array of batteries, a 
current converter, and balance of plant equipment and facilities re- 
quired to support the battery and converter system. The system is 
installed on the customer's side of the meter and controlled and 
operated by the customer. Its economic feasibility depends largely 
on the customer's load profile. Load shape requirements, utility 
rate structures, and battery equipment cost and performance data 
serve as bases for determining whether a load leveling battery sys- 
tem is economically feasible for a particular installation. Life-cycle 
costs for system hardware include all costs associated with the 
purchase, installation, and operation of battery, converter, and bal- 
ance of plant facilities and equipment. The SYSPLAN spreadsheet 
software is specifically designed to evaluate these costs and the 
reduced demand charge benefits; it completes a 20 year period life 
cycle cost analysis based on the battery system description and 
cost data. A built-in sensitivity analysis routine is also included for 
key battery cost parameters. The life cycle cost analysis spread- 
sheet is augmented by a system sizing routine to help users 
identify load leveling system size requirements for their facilities. 
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The optional XSIZE system sizing spreadsheet which is included 
can be used to identify a range of battery system sizes that might 
be economically attractive. XSIZE output consisting of system op- 
erating requirements can then be passed by the temporary file 
SIZE to the main SYSPLAN spreadsheet. 


35056 (ESTSC/NRC-—000176IBMPC01) RECAP: Replace- 
ment Energy Cost Analysis Package. VanKuiken, J.C. (Argonne 
National Lab., IL (United States)); Daun, C.L.; Jusko, M.J. Argonne 
National Lab., IL (United States). 1 Apr 1989. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Reactor Regulation. Source: ESTSC. 

Description: IBM PC; MS-DOS 3.1 or later; Microsoft QuickBA- 
SIC; 1 3.5 Diskette. 

RECAP (Replacement Energy Cost Analysis Package) deter- 
mines the replacement energy costs associated with short-term 
shutdowns or deratings of one or more nuclear reactors. Replace- 
ment energy cost refers to the change in generating-system 
production costs that result from shutting down a reactor. The cost 
calculations are based on the seasonal, unit-specific cost estimates 
for 1988-1991 for all 117 nuclear electricity-generating units in the 
United States. RECAP is menu-driven, allowing the user to define 
specific case studies in terms of parameters such as the units to 
be included, the length and timing of the shutdown or derating pe- 
riod, the unit capacity factors, and the reference year for reporting 
cost results. In addition to simultaneous shutdown cases, more 
complicated situations, such as overlapping shutdown periods or 
shutdowns that occur in different years, can be examined through 
use of a present-worth calculation option. 


35057 (ESTSC/NRC—000657IBMPC00) PAGAN: Code Sys- 
tem Performance Assessment Ground-Water Analysis 
Low-Level Nuclear Waste. Chu, M.S.Y. (Sandia National Labs., 
Albuquerque, NM (United States)). Oak Ridge National Lab., TN 
(United States). 1 Dec 1990. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Material Safety and Safeguards. Source: ESTSC. 

Description: IBM PC; DOS 3.31 or higher; Fortran 77; 1 3.5 
Diskette. 

The PAGAN code system is a part of the performance assess- 
ment methodology developed for use by the U.S. Nuclear 
Regulatory Commission in evaluating license applications for low- 
level waste disposal facilities. In this methodology, PAGAN is used 
as one candidate approach for analysis of the ground-water path- 
way. PAGAN, Version 1.1. has the capability to model the source 
term, vadose-zone transport, and aquifer transport of radionuclides 
from a waste disposal unit. It combines the two codes SURFACE 
and DISPERSE which are used as semi-analytical solutions to the 
convective-dispersion equation. This system uses menu driven in- 
put/out for implementing a simple ground-water transport analysis 
and incorporates statistical uncertainty functions for handling data 
uncertainties. The output from PAGAN includes a time and 
location-dependent radionuclide concentration at a well in the 
aquifer, or a time and location-dependent radionuclide flux into a 
surface-water body. 


35058 (ESTSC/NRC/R-000731IB38600) SAPHIRES.O: Sys- 
tems Analysis Programs for Hands-On Integrated Reliability 
Evaluations. Russell, K.D. (EG and G Idaho Inc., Idaho Falls, ID 
(United States)); Robinson, R.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). 20 Jul 1994. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. DOE Contract AC07-76ID01570. 
Source: ESTSC. 

Description: IBM PC 386; IBM/Microsoft DOS version 3.3 
orMODULA-2; 5 3.5 Diskettes, 3 Executable Diskettes, 2 Source 
Diskettes. This software uses the Media Cybernetics HALO graphi- 
cal support routines. The run time files are included with the 
software and can be distributed with this software as a license has 
been acquired. 

SAPHIRE is a collection of programs developed for the purpose 
of performing those functions necessary to create and analyze a 
complete Probabilistic Risk Assessment (PRA). The programs in- 
cluded in this suite are the Integrated Reliability and Risk Analysis 
System (IRRAS), the System Analysis and Risk Assessment 
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(SARA) system, the Models And Results Database (MAR-D) sys- 
tem, and the Fault tree, Event tree. and P and ID (FEP) editors. 
Previously these programs were released as separate programs. 
These programs include functions to allow the user to create event 
trees and fault trees, to define accident sequences and basic event 
failure data, to solve system and accident sequence fault trees, to 
quantify cut sets, and to perform uncertainity analysis on the 
results. Also included in this program are features to allow the ana- 
lyst to generate reports and displays that can be used to document 
the results of an analysis. Since this software is a very detailed 
technical tool, the user of this program should be familiar with PRA 
concepts and the methods used to perform these analyses. 


35059 (ESTSC/NRC/R-000731IBMPC00) SAPHIRES.O: Sys- 
tems Analysis Programs for Hands-On Integrated Reliability 
Evaluations. Russell, K.D. (EG and G Idaho Inc., Idaho Falls, ID 
(United States)); Robinson, R.C. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). 20 Jul 1994. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. DOE Contract AC07-761D01570. 
Source: ESTSC. 

Description: IBM PC; IBM/Microsoft DOS version 3.3 
orMODULA-2; 7 3.5 Diskettes, 5 Executable Diskettes, 2 Source 
Diskettes. This software uses the Media Cybernetics HALO graphi- 
cal support routines. The run time files are included with the 
software and can be distributed with this software as a license has 
been acquired. 

SAPHIRE is a collection of programs developed for the purpose 
of performing those functions necessary to create and analyze a 
complete Probabilistic Risk Assessment (PRA). The programs in- 
cluded in this suite are the Integrated Reliability and Risk Analysis 
System (IRRAS), the System Analysis and Risk Assessment 
(SARA) system, the Models And Results Database (MAR-D) sys- 
tem, and the Fault tree, Event tree, and P and ID (FEP) editors. 
Previously these programs were released as separate programs. 
These programs include functions to allow the user to create event 
trees and fault trees, to define accident sequences and basic event 
failure data, to solve system and accident sequence fault trees, to 
quantify cut sets, and to perform uncertainity analysis on the 
results. Also included in this program are features to allow the ana- 
lyst to generate reports and displays that can be used to document 
the results of an analysis. Since this software is a very detailed 
technical tool, the user of this program should be familiar with PRA 
concepts and the methods used to perform these analyses. 


35060 (INIS-mf—13969, pp. 95-98) The analytical solution of 
the new respiratory tract clearance model of the ICRP. Breuer, 
F. (ENEA, Rome (Italy)). Austrian Radiation Protection Association, 
Seibersdorf (Austria); Slovenian Radiation Protection Association 
(Slovenia); Croation Radiation Protection Association (Croatia). 6 
Jun 1994. 486p. (CONF-9304265-: Austrian-italian-Hungarian radi- 
ation protection symposium, Obergurgl/Tyrol (Austria), 28-30 Apr 
1993). In Radiation protection in neighbouring countries in Central 
Europe. Proceedings. Order Number DE95600046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The new respiratory model of ICRP, developed to be adapted to 
particular situations is rather complicated, but it does not present 
difficulties to be solved analytically. A mathematical simplification is 
proposed and the obtained retention and transfer functions are 
compared with those resulting from the previous model. 


35061 (IS-T-1643) Distribution-independent hierarchicald 
N-body methods. Aluru, S. Ames Lab., IA (United States). 27 
Jul 1994. 89p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE95001686. Source: OSTI; NTIS; INIS; GPO Dep. 

The N-body problem is to simulate the motion of N particles un- 
der the influence of mutual force fields based on an inverse square 
law. The problem has applications in several domains including as- 
trophysics, molecular dynamics, fluid dynamics, radiosity methods 
in computer graphics and numerical complex analysis. Research 
efforts have focused on reducing the O(N?) time per iteration 
required by the naive algorithm of computing each pairwise interac- 
tion. Widely respected among these are the Barnes-Hut and 
Greengard methods. Greengard claims his algorithm reduces the 
complexity to O(N) time per iteration. Throughout this thesis, we 





concentrate on rigorous, distribution-independent, worst-case anal 
sis of the N-body methods. We show that Greengard’s algorithm is 
not O(N), as claimed. Both Barnes-Hut and Greengard’s methods 
depend on the same data structure, which we show is distribution- 
dependent. For the distribution that results in the smallest running 
time, we show that Greengard’s algorithm is Q(N log? N) in two di- 
mensions and Q(N log* N) in three dimensions. We have designed 
a hierarchical data structure whose size depends entirely upon the 
number of particles and is independent of the distribution of the 
particles. We show that both Greengard’s and Barnes-Hut algo- 
rithms can be used in conjunction with this data structure to reduce 
their complexity. Apart from reducing the complexity of the Barnes- 
Hut algorithm, the data structure also permits more accurate error 
estimation. We present two- and three- dimensional algorithms for 
creating the data structure. The multipole method designed using 
this data structure has a complexity of O(N log N) in two dimen- 
sions and O(N log* N) in three dimensions. 


35062 (LA-SUB—93-297) The conservation planning analy- 
sis model: Final report. Los Alamos National Lab., NM (United 
States); Applied Energy Services, Inc., Arlington, VA (United 
States). [1993]. 88p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95001400. Source: OSTI; NTIS; GPO Dep. 

This paper contains the source code for a program on conserva- 
tion planning analysis for residential, commercial and industrial 
customers. 


35063 (LA-SUB-94-77) Design and evaluation of a dis- 
tributed asynchronous VLSI crossbar switch controller for a 
packet switched supercomputer network: Final report. Rasure, 
J. (New Mexico Univ., Albuquerque, NM (United States). Dept. of 
Electrical and Computer Engineering); DuBois, A.J. Los Alamos 
National Lab., NM (United States): New Mexico Univ., Albu- 


querque, NM (United States). Dept. of Electrical and Computer 
Engineering. 1 Jun 1991. 11p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE95001398. Source: OSTI; NTIS; GPO Dep. 

A key component in a new high-speed prototype network, called 
the Multiple Crossbar Network (MCN) being developed at Los 
Alamos National Laboratory, is a crossbar switching core and its 
controller. This switching core allows for up to 32 (800 Mbit/ 
second) connections to pass through it simultaneously. The motiva- 
tion for this network is to allow visualization data to be sent at 
movie rate speeds to a users workstation from a supercomputer. 
This paper reviews the key concepts and components of the MCN, 
and then focuses on the behavioral level design of a distributed 
asynchronous VLSI controller chip set for the switching core. A 
unique design methodology is presented and then applied to the 
controller which uses an externally distributed chip set, and dis- 
tributed asynchronous finite state machines internally. 


35064 (LA-SUB-94-115) A non-parametric diagnostic for 
exploring the relation between pairs of sampled data. Hush, 
D.R.; Abdallah, C. Los Alamos National Lab., NM (United States); 
New Mexico Univ., Albuquerque, NM (United States). Dept. of 
Electrical and Computer Engineering. 16 Jul 1993. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE94019172. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a non-parametric method for exploring the 
functional relation between pairs of sampled data. Specifically, a 
diagnostic tool is developed to help categorize the relation into one 
of three groups: one-to-one (OTO), many-to-one (MTO), or one-to- 
many (OTM). This categorization has strong implications for 
learning, since it is impossible to learn a (deterministic) relation 
that is OTM. The tool can be used not only to detect OTM rela- 
tions, but also to correct for this situation by editing the data so 
that samples contributing to the OTM behavior are removed. Once 
this is accomplished, learning can be carried out with the edited 
data set. In addition, this diagnostic can provide an indication of 
how much “noise” is present in the data, or more generally, how 
much variation there is in the data that cannot be described by a 
deterministic model. That is, it can be used to determine limits on 
how accurately one can expect to learn the data relation, regard- 
less of the learning model used. 
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35065 (LA-UR-94-3374) Accepting the T3D. Rich, D.O.; 
Pope, S.C.; DeLapp, J.G. Los Alamos National Lab., NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9410212- 
1: Cray user's group conference, Tours (France), 10-14 Oct 1994). 
Order Number DE95000924. Source: OSTI; NTIS; GPO Dep. 

In April, a 128 PE Cray T3D was installed at Los Alamos National 
Laboratory's Advanced Computing Laboratory as part of the DOE's 
High-Performance Parallel Processor Program (H4P). In conjunc- 
tion with CRI, the authors implemented a 30 day acceptance test. 
The test was constructed in part to help them understand the 
strengths and weaknesses of the T3D. In this paper, they briefly 
describe the H4P and its goals. They discuss the design and im- 
plementation of the T3D acceptance test and detail issues that 
arose during the test. They conclude with a set of system require- 
ments that must be addressed as the T3D system evolves. 


35066 (LA-UR-94-3385) An automated computer misuse 
detection system for UNICOS. Jackson, K.A.; Neuman, M.C.; 
Simmonds, D.D.; Stallings, C.A.; Thompson, J.L.; Christoph, G.G. 
Los Alamos National Lab., NM (United States). 27 Sep 1994. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9410212-2: Cray user’s group 
conference, Tours (France), 10-14 Oct 1994). Order Number 
DE95000929. Source: OSTI; NTIS; GPO Dep. 

An effective method for detecting computer misuse is the auto- 
matic monitoring and analysis of on-line user activity. This activity 
is reflected in the system audit record, in the system vulnerability 
posture, and in other evidence found through active testing of the 
system. During the last several years we have implemented an 
automatic misuse detection system at Los Alamos. This is the Net- 
work Anomaly Detection and Intrusion Reporter (NADIR). We are 
currently expanding NADIR to include processing of the Cray UNI- 
COS operating system. This new component is called the UNICOS 
Realtime NADIR, or UNICORN. UNICORN summarizes user activ- 
ity and system configuration in statistical profiles. It compares 
these profiles to expert rules that define security policy and im- 
proper or suspicious behavior. It reports suspicious behavior to 
security auditors and provides tools to aid in follow-up investiga- 
tions. The first phase of UNICORN development is nearing 
completion, and will be operational in late 1994. 


35067 (LBL-34600) SeisTool Ver. 2.1 User’s Guide. Yu, A.K. 
Lawrence Berkeley Lab., CA (United States). Aug 1993. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94018542. Source: 
OSTI; NTIS; GPO Dep. 

SeisTool is an interactive graphical tool that allows you to ana- 
lyse seismograms. It runs under the X window environment. The 
current version employs an OpenLook graphical user interface. It is 
designed for convenient display of seismograms and handling of 
events for routine analysis. It also allows phase picking to be done 
smoothly. A number of time-series analysis operations have also 
been implemented. Here, is a brief guide to the operation of Seis- 
Tool. The intention of this User's Guide is not to guide you through 
SeisTool step by step, (The best way of learning how to use Seis- 
Tool is run the program and experiment with it.) but, to present a 
few basic concepts behind SeisTool to acquaint you with the pro- 
gram. The goal of this prototype is to make analysing seismograms 
as easy and convenient as browsing a file with a text editor. Think 
of SeisTool as nothing more than a seismogram data file browser. 


35068 (ORNL/TM-12194) Early experiences and perfor- 
mance of the Intel Paragon. Dunigan, T.H. Oak Ridge National 
Lab., TN (United States). Aug 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94018061. Source: OSTI; NTIS; GPO Dep. 
Experiences and performance figures are reported from early 
tests of the 512-node Intel Paragon XPS35 at Oak Ridge National 
Laboratory. Computation performance of the 50 MHz i860XP pro- 
cessor as well as communication performance of the 200 
megabyte/second mesh are reported and compared with other mul- 
tiprocessors. Single and multiple hop communication bandwidths 
and latencies are measured. Concurrent communication speeds 
and speed under network load are also measured. File I/O perfor- 
mance of the mesh-attached Parallel File System is measured. 
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Early experiences with OSF/Mach and SUNMOS operating sys- 
tems are reported, as well results from porting various 
distributed-memory applications. This report also summarizes the 
second phase of a Cooperative Research and Development Agree- 
ment between Oak Ridge National Laboratory and Intel in 
evaluating a 66-node Intel Paragon XPSS5. 


35069 (ORNL/TM-12743) DONIO: Distributed object net- 
work W/O library. D’Azevedo, E.F.; Romine, C.H. Oak Ridge 
National Lab., TN (United States). Sep 1994. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94019163. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the use and implementation of DONIO (Dis- 
tributed Object Network I/O), a library of routines that provide fast 
file VO capabilities in the Intel iPSC/860 and Paragon distributed 
memory parallel environments. DONIO caches a copy of the file in 
memory distributed across all processors. Disk /O routines (such 
as read, write, and Iseek) are replaced by calls to DONIO routines, 
which translate these operations into message communication to 
update the cached data. Experiments on the intel Paragon show 
that the cost of concurrent disk I/O using DONIO for large files can 
be 15-30 times smaller than using standard disk I/O. 


35070 (OUP-94-11) A unix configuration engine. Burgess, 
M. Oslo Univ. (Norway). Fysisk Inst. Jun 1994. 55p. Order Number 
DE95600815. Source: OSTI; NTIS; INIS. 

A high level description language is presented for the purpose of 
automatically configuring large heterogeneous networked unix envi- 
ronments, based on class-oriented abstractions. The configuration 
engine is portable and easily extensible. 


35071 (SAND—90-2336) Uncertainty estimates for deriva- 
tives and intercepts. Clark, E.L. Sandia National Labs., 
Albuquerque, NM (United States). Sep 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94018492. Source: OSTI; NTIS; 
GPO Dep. 


Straight line least squares fits of experimental data are widely 
used in the analysis of test results to provide derivatives and inter- 
cepts. A method for evaluating the uncertainty in these parameters 
is described. The method utilizes conventional least squares re- 
sults and is applicable to experiments where the independent 
variable is controlled, but not necessarily free of error. A Monte 
Carlo verification of the method is given. 


35072 (SAND-94-1566C) Applications of boundary element 
methods on the Intel Paragon. Womble, D.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Greenberg, D.S.; Wheat, 
S.R.; Benner, R.E.; Ingber, M.S.; Henry, G.; Gutpa, S. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941118-5: Supercomputing '94 
meeting, Washington, DC (United States), 14-18 Nov 1994). Order 
Number DE94014135. Source: OSTI; NTIS; GPO Dep. 

This paper describes three applications of the boundary element 
method and their implementations on the Intel Paragon supercom- 
puter. Each of these applications sustains over 99 Gflops/s based 
on wall-clock time for the entire application and an actual count of 
flops executed; one application sustains over 140 Gflops/s! These 
implementations are production quality: each accepts the descrip- 
tion of an arbitrary geometry as input and computes the solution to 
a problem of commercial and research interest. The serial versions 
of the codes used in one of our applications are in commercial and 
government use at over forty-five sites for one code and at almost 
200 sites for the second code. The common kernel for these appli- 
cations is a dense equation solver based on LU factorization. It is 
generally accepted that good performance can be achieved by 
dense matrix algorithms, but achieving the excellent performance 
demonstrated here required the development of a variety of special 
techniques to take full advantage of the power of the Intel Paragon. 


35073 (SAND-94-1862) A new parallel method for molecu- 
lar dynamics simulation of macromolecular systems. Plimpton, 


PICK ICKSOL) ~ ADGA  INAON a ar) PID LIC [OLC iTV) 


(United States). Aug 1994. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94018621. Source: OSTI; NTIS; GPO Dep. 

Short-range molecular dynamics simulations of molecular sys- 
tems are commonly parallelized by replicated-data methods, where 
each processor stores a copy of all atom positions. This enables 
computation of bonded 2-, 3-, and 4-body forces within the molecu- 
lar topology to be partitioned among processors straightforwardly. 
A drawback to such methods is that the inter-processor communi- 
cation scales as N, the number of atoms, independent of P, the 
number of processors. Thus, their parallel efficiency falls off rapidly 
when large numbers of processors are used. In this paper a new 
parallel method called force-decomposition for simulating macro- 
molecular or small-molecule systems is presented. Its memory and 
communication costs scale as N/,/P, allowing larger problems to 
be run faster on greater numbers of processors. Like replicated- 
data techniques, and in contrast to spatial-decomposition 
approaches, the new method can be simply load-balanced and 
performs well even for irregular simulation geometries. The imple- 
mentation of the algorithm in a_ prototypical macromolecular 
simulation code ParBond is also discussed. On a 1024-processor 
Intel Paragon, ParBond runs a standard benchmark simulation of 
solvated myoglobin with a parallel efficiency of 61% and at 40 
times the speed of a vectorized version of CHARMM running on a 
single Cray Y-MP processor. 


35074 (SAND—94-2079C) Simulation of structural response 
using a recurrent radial basis function network. Paez, T.L. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC04-94AL85000. (CONF-9408141-1: 1. world conference on 
structural control, Pasadena, CA (United States), 3-5 Aug 1994). 
Order Number DE94017342. Source: OSTI; NTIS; GPO Dep. 

System behaviors can be accurately simulated using artificial 
neural networks (ANNs), and one that performs well in simulation of 
structural response is the radial basis function network. A specific 
implementation of this is the connectionist normalized linear spline 
(CNLS) network, investigated in this study. A useful framework for 
ANN simulation of structural response is the recurrent network. 
This framework simulates the response of a structure one step at a 
time. It requires as inputs some measures of the excitation, and the 
response at previous times. On output, the recurrent ANN yields 
the response at some time in the future. This framework is practi- 
cal to implement because every ANN requires training, and this is 
executed by showing the ANN examples of correct input/output 
behavior (exemplars), and requiring the ANN to simulate this be- 
havior. In practical applications, hundreds or, perhaps, thousands, 
of exemplars are required for ANN training. The usual laboratory 
and non-neural numerical applications to be simulated by ANNs 
produce these amounts of information. Once the recurrent ANN is 
trained, it can be provided with excitation information, and used to 
propagate structural response, simulating the response it was 
trained to approximate. The structural characteristics, parameters 
in the CNLS network, and degree of training influence the accuracy 
of approximation. This investigation studies the accuracy of struc- 
tural response simulation for a single-degree-of-freedom (SDF), 
nonlinear system excited by random vibration loading. The ANN 
used to simulate structural response is a recurrent CNLS network. 
We investigate the error in structural system simulation. 


35075 (SAND—94-2314C) Simulation of large systems with 
neural networks. Paez, T.L. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410187-2: Shock and vibration symposium, San Diego, 
CA (United States), 31 Oct 1994). Order Number DE94018898. 
Source: OSTI; NTIS; GPO Dep. 

Artificial neural networks (ANNs) have been shown capable of 
simulating the behavior of complex, nonlinear, systems, including 
structural systems. Under certain circumstances, it is desirable to 
simulate structures that are analyzed with the finite element 
method. For example, when we perform a probabilistic analysis 
with the Monte Carlo method, we usually perform numerous (hun- 
dreds or thousands of) repetitions of a response simulation with 
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specific response behaviors. In such applications, efficiency in 
computation of response is critical, and response simulation with 
ANNs can be valuable. However, finite element analyses of com- 
plex systems involve the use of models with tens or hundreds of 
thousands of degrees of freedom, and ANNs are practically limited 
to simulations that involve far fewer variables. This paper develops 
a technique for reducing the amount of information required to 
characterize the response of a general structure. We show how the 
reduced information can be used to train a recurrent ANN. Then 
the trained ANN can be used to simulate the reduced behavior of 
the original system, and the reduction transformation can be in- 
verted to provide a simulation of the original system. A numerical 
example is presented. 


35076 (SAND—94-8728C) A simulation study of TCP perfor- 
mance in ATM networks. Chien Fang; Chen, Helen; Hutchins, J. 
Sandia National Labs., Livermore, CA (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DR00789. (CONF-9411102—1: GLOBECOM ‘94, 
San Francisco, CA (United States), 27 Nov - 1 dec 1994). Order 
Number DE94016622. Source: OSTI; NTIS; GPO Dep. 

This paper presents a simulation study of TCP performance over 
congested ATM local area networks. We simulated a variety of 
schemes for congestion control for ATM LANs, including a simple 
cell-drop, a credit-based flow control scheme that back-pressures 
individual VC’s, and two selective cell-drop schemes. Our simula- 
tion results for congested ATM LANs show the following: (1) TCP 
performance is poor under simple cell-drop, (2) the selective cell- 
drop schemes increase effective link utilization and result in higher 
TCP throughputs than the simple cell-drop scheme, and (3) the 
credit-based flow control scheme eliminates cell loss and achieves 
maximum performance and effective link utilization. 


35077 (UCRL-JC—116015) Realizing parallel reduction op- 
erations in Sisal 1.2. Denton, S.M. (Lawrence Livermore National 
Lab., CA (United States). Computer Research Group); Feo, J.T.; 
Miller, P.J. Lawrence Livermore National Lab., CA (United States). 


Feb 1994. 11p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract W-7405-ENG-48. (CONF-9408147-1: 
Working conference on parallel architectures and compilation tech- 
niques, Montreal (Canada), 24-26 Aug 1994). Order Number 
DE94017525. Source: OSTI; NTIS; GPO Dep. 

A parallel job consists of sets of concurrent and sequential tasks. 
Often the tasks compute sets of values that are reduced to a 
single value or gathered to build an aggregate structure. Since re- 
ductions may introduced dependencies, most languages separate 
computation and reduction. For example, Fortran 90 and HPF pro- 
vide a rich set of predefined reduction functions, but only for extant 
arrays. Sisal 1.2 is unique in that reduction is a natural conse- 
quence of loop expressions. Unfortunately, the language supports 
only seven reduction operations. In this paper, the authors present 
compilation techniques that recognize pairs of for expressions in 
Sisal 1.2 as computation-reduction expressions. The techniques 
work without any language or intermediate form extensions; how- 
ever, they recognize only certain forms. They describe how they 
implement pairs of computation-reduction expressions as single 
parallel loops, and they present performance numbers that demon- 
strate the utility of their techniques. 


35078 (UCRL-JC—116015-Rev.1) Realizing parallel reduc- 
tion operation in Sisal 1.2: Revision 1. Denton, S.M. (Lawrence 
Livermore National Lab., CA (United States). Computer Research 
Group); Feo, J.T.; Miller, P.J. Lawrence Livermore National Lab., 
CA (United States). 8 Aug 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9408147—1-Rev.1: Working conference on parallel architec- 
tures and compilation techniques, Montreal (Canada), 24-26 Aug 
1994). Order Number DE94017524. Source: OSTI; NTIS; GPO 
Dep. 

Often the tasks of a parallel job compute sets of values that are 
reduced to a single value or gathered to build an aggregate 
structure. Since reductions may introduce dependencies, most lan- 
guages separate computation and reduction. For example, Fortran 
90 and HPF provide a rich set of predefined reduction functions 
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seven reduction operations as a natural consequence of loop ex- 
pressions. These reductions are limited and cannot express the 
variety of reduction operations found in parallel programs. In this 
paper, the authors present compilation techniques that recognize 
pairs of computation-reduction expressions in Sisal 1.2 and fuse 
them into single parallel loops. This optimization overlaps computa- 
tion and reduction, reduces runtime overhead, and reduces storage 
requirements. They describe an implementation and they present 
performance numbers that demonstrate the utility of their tech- 
niques. 


35079 (UCRL-JC—116614) Schwarz-Christoffel methods for 
multiply-elongated regions. Howell, L.H. Lawrence Livermore Na- 
tional Lab., CA (United States). May 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940719-8: World congress on computational and 
applied mathematics, Atlanta, GA (United States), 11-15 Jul 1994). 
Order Number DE94019048. Source: OSTI; NTIS; GPO Dep. 

Previous solutions to the crowding problem in Schwarz- 
Christoffel maps utilized an infinite strip as a standard domain in 
order to map onto highly elongated regions. This paper presents 
transformations onto polygons which are elongated in more than 
one direction. Infinite strips with one or two cuts are the standard 
domains for these mapping functions, which are well-conditioned 
for numerical computations. 


35080 (UCRL-JC—116635) Saddle-node dynamics for edge 
detection. Wong, Y.F. (Lawrence Livermore National Lab., CA 
(United States). Inst. for Scientific Computing Research). Lawrence 
Livermore National Lab., CA (United States). Sep 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9409192-1: IEEE workshop on neural 
networks for signal processing, Ermioni (Greece), 6-8 Sep 1994). 
Order Number DE94017415. Source: OSTI; NTIS; GPO Dep. 

The author demonstrates how the formulation of a nonlinear 
scale-space filter can be used for edge detection and junction anal- 
ysis. By casting edge-preserving filtering in terms of maximizing 
information content subject to an average cost function, the com- 
puted cost at each pixel location becomes a local measure of 
edgeness. This computation depends on a single scale parameter 
and the given image data. Unlike previous approaches which re- 
quire careful tuning of the filter kernels for various types of edges, 
this scheme is general enough to be able to handle different edges, 
such as lines, step edges, corners and junctions. Anisotropy in the 
data is handled automatically by the nonlinear dynamics. 


35081 (UCRL-JC—118017) Two portable parallel tridiagonal 
solvers. Eltgroth, P.G. Lawrence Livermore National Lab., CA 
(United States). 15 Jul 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940875—1: 4. CHAMMP workshop for the numerical solu- 
tion of the PDE'’s in spherical geometry, Chicago, IL (United 
States), 24-26 Aug 1994). Order Number DE94019044. Source: 
OSTI; NTIS; GPO Dep. 

Many scientific computer codes involve linear systems of equa- 
tions which are coupled only between nearest neighbors in a single 
dimension. The most common situation can be formulated as a 
tridiagonal matrix relating source terms and unknowns. This system 
of equations is commonly solved using simple forward and back 
substitution. The usual algorithm is spectacularly ill suited for paral- 
lel processing with distributed data, since information must be 
sequentially communicated across all domains. Two new tridiago- 
nal algorithms have been implemented in FORTRAN 77. The two 
algorithms differ only in the form of the unknown which is to be 
found. The first and simplest algorithm solves for a scalar quantity 
evaluated at each point along the single dimension being consid- 
ered. The second algorithm solves for a vector quantity evaluated 
at each point. The solution method is related to other recently pub- 
lished approaches, such as that of Bondeli. An alternative parallel 
tridiagonal solver, used as part of an Alternating Direction Implicit 
(ADI) scheme, has recently been developed at LLNL by Lambert. 
For a discussion of useful parallel tridiagonal solvers, see the work 
of Mattor, et al. Previous work appears to be concerned only with 
scalar unknowns. This paper presents a new technique which 





upon the sizes of the subdomains. Even though the usual tridiago- 
nal formulation may not be theoretically optimal when used 
iteratively, it is used in so many computer codes that it appears 
reasonable to write a direct substitute for it. The new tridiagonal 
code can be used on parallel machines with a minimum of disrup- 
tion to pre-existing programming. As tested on various parallel 
computers, the parallel code shows efficiency greater than 50% 
(that is, more than half of the available computer operations are 
used to advance the calculation) when each processor is given at 
least 100 unknowns for which to solve. 


35082 (UCRL-JC—118073) Preconditioning via 
asymptotically-defined domain decomposition. Ashby, S.F. 
(Lawrence Livermore National Lab., CA (United States)); Kelley, 
C.T.; Scroggs, J.S.; Saylor, P.E. Lawrence Livermore National 
Lab., CA (United States). Jun 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States) DOE Contract W-7405-ENG-48. Grant 
AFOSR-FQ8671-9101094; Grant DMS-9024622; Grant DMS- 
9201252 (CONF-9310357-1: 7. international conference on 
domain decomposition methods in science and engineering, Uni- 
versity Park, PA (United States), 27-30 Oct 1993). Order Number 
DE94019046. Source: OSTI; NTIS; GPO Dep. 

Asymptotic analysis is used to derive preconditioners based on 
operator splitting and domain decomposition for the numerical solu- 
tion of the advection-diffusion equation. Specifically, asymptotics is 
used to identify subdomains in which the solution is dominated by 
a certain operator, and this information is used to construct an ef- 
fective preconditioner. The authors analyze the one-dimensional 
case in a function space setting and present numerical results for 
both one and two dimensions. 
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Refer also to citation(s) 32259, 32293, 32331, 32488, 32533, 
32577, 32615, 32654, 32755, 32777, 32827, 33288, 33289, 33360, 
33442, 33860, 34240, 34314, 34497, 35028, 35039, 35043, 35044, 
35052 


35083 (ANL/DIS/CP-83918) Migrating the faciiity profile in- 
formation management system into the world wide web. Kero, 
R.E.; Swietlik, C.E. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940873-2: 11. 
office information technology conference, Chicago, IL (United 
States), 23-25 Aug 1994). Order Number DE94018367. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy - Office of Special Projects and Ar- 
gonne National Laboratory (ANL), along with the Department of 
Energy - office of Scientific and Technical Information have previ- 
ously designed and implemented the Environment, Safety and 
Health Facility Profile Information Management System (FPIMS) to 
facilitate greater efficiency in searching, analyzing and disseminat- 
ing information found within environment, safety and health 
oversight documents. This information retrieval based system 
serves as a central repository for full-text electronic oversight docu- 
ments, as well as a management planning and decision making 
tool that can assist in trend and root cause analyses. Continuous 
improvement of environment, safety and health programs are cur- 
rently aided through this personal computer-based system by 
providing a means for the open communication of lessons learned 
across the department. Overall benefits have included reductions in 
costs and improvements in past information management capabili- 
ties. Access to the FPIMS has been possible historically through a 
headquarters-based local area network equipped with modems. 
Continued demand for greater accessibility of the system by re- 
mote DOE field offices and sites, in conjunction with the Secretary 
of Energy’ s call for greater public accessibility to Department of 
Energy (DOE) information resources, has been the impetus to ex- 
pand access through the use of Intemet technologies. Therefore, 
the following paper will discuss reasons for migrating the FPIMS 
system into the World Wide Web (Web), various lessons learned 
from the FPIMS migration effort, as well as future plans for en- 
hancing the Web-based FPIMS. 
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35084 (CEA-D 18 AVIS: analysis method for docu- 
ment coherence. Henry, J.Y. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation de Surete); 
Elsensohn, O.; Lippold, B.; Pomian, J. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. d’Evaluation de Surete. 
Jun 1994. 18p. (in French). (CONF-9405231—: 9. International 
Seminar on Reliability and Maintenance, La Baule (France), 30 
May - 3 jun 1994). Order Number DE95600808. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The present document intends to give a short insight into AVIS, 
a method which permits to verify the quality of technical docu- 
ments. The paper includes the presentation of the applied 
approach based on the K.O.D. method, the definition of quality cri- 
teria of a technical document, as well as a description of the 
means of valuating these criteria. (authors). 9 refs., 2 figs. 


35085 (CONF-9211198—4) A draft standard for message 
passing in a distributed memory environment. Dongarra, J.J. 
(Oak Ridge National Lab., TN (United States)); Hempel, R.; Hey, 
A.J.G.; Walker, D.W. Oak Ridge National Lab., TN (United States). 
[1994]. 18>. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 5. ECMWF workshop on 
parallel processing in meteorology; Reading (United Kingdom); 23- 
27 Nov 1992. Order Number DE94019159. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes Message Passing Interface 1 (MPI1), a 
proposed library interface standard for supporting point-to-point 
message passing. The intended standard will be provided with For- 
tran 77 and C interfaces, and will form the basis of a standard high 
level communication environment featuring collective communica- 
tion and data distribution transformations. The standard proposed 
here provides blocking and nonblocking message passing between 
pairs of processes, with message selectivity by source process and 
message type. Provision is made for noncontiguous messages. 
Context control provides a convenient means of avoiding message 
selectivity conflicts between different phases of an application. The 
ability to form and manipulate process groups permits task paral- 
lelism to be exploited. 


35086 (CONF-9406129-) 1994 Department of Energy 
Records Management Conference. USDOE, Washington, DC 
(United States). [1994]. 950p. Sponsored by USDOE, Washington, 
DC (United States). From Department of Energy records manage- 
ment conference; Charlotte, NC (United States); 20-24 Jun 1994. 
Order Number DE94017853. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) Records Management Group 
(RMG) provides a forum for DOE and its contractor personnel to 
review and discuss subjects, issues, and concerns of common in- 
terest. This forum will include the exchange of information, and 
interpretation of requirements, and a dialog to aid in cost-effective 
management of the DOE Records Management program. This re- 
port contains the contributions from this forum. 


35087 (DOE/OSTI-11685) Standard generalized markup 
language: A guide for transmitting encoded bibliographic 
records. USDOE Office of Scientific and Technical Information, 
Oak Ridge, TN (United States). Sep 1994. 67p. Sponsored by US- 
DOE, Washington, DC (United States). Source: OSTI; INIS. 

This document provides the guidance necessary to transmit to 
DOE's Office of Scientific and Technical Information (OSTI) an en- 
coded bibliographic record that conforms to International Standard 
ISO 8879, Information Processing — Text and office systems — 
Standard Generalized Markup Language (SGML). Included in this 
document are element and attribute tag definitions, sample biblio- 
graphic records, the bibliographic document type definition, and 
instructions on how to transmit a bibliographic record electronically 
to OSTI. 
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(ECN-I-94-003) Contents of ECNAF: Graphical rep- 
resentation of cross sections of important reactions for 
transmutation of actinides (Part 1: Z=89 to 96). Gruppelaar, H.; 
Nierop, D. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Jan 1994. 128p. Order Number DE95703330. 
Source: OSTI; NTIS; INIS. 





This report contains a graphical representation of the ECNAF 
data library. The libarary contains transmutation cross sections for 
all stable and unstable actinides with T,)2>0.5 day (including 
actinium). The ECNAF data library was selected from EAF-3.1 (up- 
graded version, december 1993). The EAF-3.1 library is based 
upon data from major data libraries, supplemented with ECN eval- 
uations. All (n, n’), (n, 2n), (n, 3n), (n, -y) and (n, f) reactions are 
included in this atlas, being the most important transmutation reac- 
tions. A total number of 222 graphs of cross sections for 53 
actinides in the range Z=89 (Ac) to Z=96 (Cm) is given. Plots for 
important actinides with Z>96 will be given in a follow-up report. 
(orig.) 


35089 (ECN-R-93-019) Contribution to the NEA code and 
model intercomparison for intermediate energy reactions. Kon- 
ing, A.J. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Nov 1993. 33p. Project Number ECN 1493. Order 
Number DE95703327. Source: OSTI; NTIS; INIS. 

ECN has participated in the NEA Data Bank Code and Model In- 
tercomparison for Intermediate Energy Reactions. Calculated cross 
sections for incident energies between 25 and 1600 MeV have 
been intercompared. The contribution by ECN will be discussed in 
this report. (orig.) 


35090 (ES/ER/TM-56/V1) Guidelines for the creation and 
management of geographic data bases within a GIS environ- 
ment, version 1.0. Durfee, R.C.; Land, M.L.; McCord, R.A.; Olson, 
R.J.; Thomas, J.K.; Tinnel, E.P.; Voorhees, L.D. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1994. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94019214. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Geographic Information System (GIS) provides the ability to 
manage and analyze all types of geographic and environmental 
information. It performs these functions by providing the tools nec- 
essary to capture, access, analyze, and display spatially 
referenced information in graphic and tabular form. Typical data el- 
ements that can be visualized in a map might include roads, 
buildings, topography, streams, waste areas, monitoring wells, 
groundwater measurements, soil sample results, landcover, and 
demography. The intent of this document is to provide data man- 
agement and quality assurance (QA) guidelines that will aid 
implementors and users of GIS technology and data bases. These 
guidelines should be useful in all, phases of GIS activities, includ- 
ing the following: (1) project planning, (2) data collection and 
generation, (3) data maintenance and management, (4) QA and 
standards, (5) project implementation, (6) spatial analysis and data 
interpretation, (7) data transformation and exchange, and (8) out- 
put and reporting. The daily use of desktop GIS technologies within 
Martin Marietta Energy Systems, Inc. (Energy Systems), is a rela- 
tively new phenomenon, but usage is increasing rapidly. Large 
volumes of GlS-related data are now being collected and analyzed 
for the U.S. Department of Energy (DOE) Oak Ridge Reservation 
(ORR) and its facilities. It is very important to establish and follow 
good data management practices for GIS. In the absence of such 
practices, data-related problems will overwhelm users for many 
years. In comparison with traditional data processing and software 
life-cycle management, there is limited information on GIS QA 
techniques, data standards and structures, configuration control, 
and documentation practices. This lack of information partially re- 
sults from the newness of the technology and the complexity of 
spatial information and geographic analysis techniques as com- 
pared to typical tabular data management. 


35091 (IAEA-NDS—88(rev.3)) ENDF/B-6 Standards Library 
1987. Summary of contents and documentation. |AEA-NDS- 
Documentation Series, IAEA-NDS-Documentation Series. Lemmel, 
H.D.; McLaughlin, P.K. International Atomic Energy Agency, Vi- 
enna (Austria). Nuclear Data Section. May 1994. 27p. Order 
Number DE95602488. Source: OSTI; NTIS (US Sales Only); INIS. 

The ENDF/B6 Standards Library includes evaluated data for 
seven neutron reactions that are internationally recommended as 
reference standards for nuclear measurements. The reactions are 
H-1(n,n), He-3(n,p), Li-6(n,t), B-10(n,a), C(n,n), Au(n,-y), U-235(n,f). 


The data are available on magnetic tape from the IAEA Nuclear 
Data Section, free of charge. (author). 


35092 (IAEA-NDS—150(rev.94/3)) Online nuclear data ser- 
vice. IAEA-NDS-Documentation Series, |AEA-NDS-Documentation 
Series. Dunford, C.L. (International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section); Burrows, T.W. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Mar 1994. S91p. (NNDC/ONL-94/3.). Order Number DE95602487. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The US National Nuclear Data Center and the IAEA Nuclear 
Data Section offer online computer access through international 
networks to their nuclear-physics and photoatomic numeric 
databases, related bibliographic systems and other related informa- 
tion of interest to basic and applied research and technology. A 
detailed description of the access procedures, the technical re- 
quirements, and the available databases is given. (author). 


35093 (JAERI-M—94-044) Design of fusion safety data 
base. Aoki, Isao (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Seki, Ya- 
sushi. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. 68p. (In Japanese). Order Number DE95703897. Source: 
OSTI; NTIS; INIS. 

This report presents a data base architecture with its circum- 
stance which is designed to be used for safety design and analysis 
studies. Design of Fusion Safety Data Base has been carried out 
to take into account a great number of published references on op- 
eration and control of fusion energy and engineering features to 
secure safety of fusion devices. Data Base of Fiscal Year 1993 - 
which has been established over an extended year - realized on 
PC (Personal Computer) peripherals is reported. The concept of 
data base architecture with its attributive issues and a manipulating 
way for users are also shown. (author). 


35094 (LA-UR-94-3086) Experience with CANDID: Compar- 
ison algorithm for navigating digital image databases. Kelly, P.; 
Cannon, M. Los Alamos National Lab., NM (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9410211-1: 23. AIPR workshop 
on image and information systems: applications and opportunities, 
Washington, DC (United States), 12-14 Oct 1994). Order Number 
DE95000869. Source: OSTI; NTIS; GPO Dep. 

This paper presents results from the authors experience with 
CANDID (Comparison Algorithm for Navigating Digital Image 
Databases), which was designed to facilitate image retrieval by 
content using a query-by-example methodology. A global signature 
describing the texture, shape, or color content is first computed for 
every image stored in a database, and a normalized similarity 
measure between probability density functions of feature vectors is 
used to match signatures. This method can be used to retrieve im- 
ages from a database that are similar to a user-provided example 
image. Results for three test applications are included. 


35095 (LA-UR-94-3308) The Energy Science and Technok- 
ogy Database on a local library system: A case study at the 
Los Alamos National Research Library. Holtkamp, |.S. Los 
Alamos National Lab., NM (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9410141-3: Office of Scientific and Tech- 
nical Information INFOTECH '94, Oak Ridge, TN (United States), 
25-26 Oct 1994). Order Number DE95001009. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents an overview of efforts at Los Alamos Na- 
tional Laboratory to acquire and mount the Energy Science and 
Technology Database (EDB) as a citation database on the 
Research Library’s Geac Advance system. The rationale for under- 
taking this project and expected benefits are explained. Significant 
issues explored are loading non-USMARC records into a MARC- 
based library system, the use of EDB records to replace or 
supplement in-house cataloging of technical reports, the impact of 
different cataloging standards and database size on searching and 
retrieval, and how integrating an external database into the library’s 
online catalog may affect staffing and workflow. 
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35096 (PNL-9994) End user needs for enhanced IAEA 
Safeguards Information Management Capabilities. Badala- 
mente, R. (Pacific Northwest Lab., Richland, WA (United States)); 
Anzeion, G.; Deland, S.; Whiteson, R. Pacific Northwest Lab., 
Richland, WA (United States); Lawrence Livermore National Lab., 
CA (United States); Sandia National Labs., Albuquerque, NM 
(United States); Los Alamos National Lab., NM (United States). Jul 
1994. 291p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830 ; W-7405-ENG-48 ; 
AC04-94AL85000 ; W-7405-ENG-36. Order Number DE94016325. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The International Atomic Energy Agency is undertaking a pro- 
gram for strengthening its safeguards on the recognition that 
safeguards must give assurance not only of the non-diversion of 
declared material or that declared facilities are not being misused, 
but also of the absence of any undeclared nuclear activities in 
States which have signed comprehensive safeguards agreements 
with the Agency. The IAEA has determined that the detection of 
undeclared nuclear activities and the creation of confidence in the 
continuing peaceful use of declared material and facilities is largely 
dependent on more information being made available to the 
Agency and on the capability of the Agency to make more effective 
use of this additional information, as well as existing information. 


35097 (PNL-SA-24743) Information system architecture to 
support transparent access to distributed, heterogeneous data 
sources. Brown, J.C. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940873-4: 11. office information technology conference, 
Chicago, IL (United States), 23-25 Aug 1994). Order Number 


DE94018450. Source: OSTI; NTIS; INIS; GPO Dep. 

Quality situation assessment and decision making require access 
to multiple sources of data and information. Insufficient accessibility 
to data exists for many large corporations and Government agen- 
cies. By utilizing current advances in computer technology, today’s 
situation analyst's have a wealth of information at their disposal. 


There are many potential solutions to the information accessibility 
problem using today’s technology. The United States Department 
of Energy (US-DOE) faced this problem when dealing with one 
class of problem in the US. The result of their efforts has been the 
creation of the Tank Waste Information Network System — TWINS. 
The TWINS solution combines many technologies to address prob- 
lems in several areas such as User Interfaces, Transparent Access 
to Multiple Data Sources, and Integrated Data Access. Data re- 
lated to the complex is currently distributed throughout several 
US-DOE installations. Over time, each installation has adopted 
their own set of standards as related to information management. 
Heterogeneous hardware and software platforms exist both across 
the complex and within a single installation. Standards for informa- 
tion management vary between US-DOE mission areas within 
installations. These factors contribute to the complexity of access- 
ing information in a manner that enhances the performance and 
decision making process of the analysts. This paper presents one 
approach taken by the DOE to resolve the problem of distributed, 
heterogeneous, multi-media information management for the HLW 
Tank complex. The information system architecture developed for 
the DOE by the TWINS effort is one that is adaptable to other 
problem domains and uses. 


35098 (SAND-93-2610C) A graded approach to ISO 9000 
implementation for records managers. Pasterczyk, C.E. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9409191—1: 39. Association of 
Records Managers and Administrators international annual confer- 
ence, Toronto (Canada), 25-29 Sep 1994). Order Number 
DE94017409. Source: OSTI; NTIS; GPO Dep. 

ISO 9000 is a series of quality system standards developed by 
Technical Committee 176 of the International Standards Organiza- 
tion. The series includes three standards, ISO 9001 'Quality 
systems—Model for quality assurance in design/development, pro- 
duction, installation and serving,’ ISO 9002 ‘Quality systems—Model 
for quality assurance in production and installation,’ ISO 9003 
‘Quality systems—Model for quality assurance in final inspection 
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and test,’ and two guidelines, ISO 9000 ‘Quality management and 
quality assurance standards’ and ISO 9004 ‘Quality management 
and quality system elements—Guidelines.’ In companies with quality 
programs already in place, the structure of the ISO series lends it- 
self to augmenting those policies, procedures, and instructions 
where problems exist or where the risks of failure are greater. The 
objectives of this paper are to provide a basic familiarity to ISO 
9000 and quality assurance concepts; provide a higher level of fa- 
miliarity to the records management and document control portions 
of the ISO 9000 series; and to discuss a graded approach to meet- 
ing the intent of ISO 9000. 


35099 (SAND-94-2524C) Automatically generating proce- 
dure code and database maintenance scripts. Hatley, J.W. 
(Sandia National Labs., Albuquerque, NM (United States). Informa- 
tion Technologies and Methodologies Dept.). Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9410204—1: 1994 Ingres world, Chicago, IL 
(United States), 2-6 Oct 1994). Order Number DE95000545. 
Source: OSTI; NTIS; GPO Dep. 

Over the past couple of years the Information Technology 
Department at Sandia Laboratories has developed software to au- 
tomatically generate database/4gl procedure code and database 
maintenance scripts based on database table information. With this 
software developers simply enter table and referential integrity in- 
formation and the software generates code and scripts as required. 
The generated procedure code includes simple insert/delete/update 
procedures, transaction logging procedures as well as referential 
integrity procedures. The generated database maintenance scripts 
include scripts to modify structures, update remote databases, cre- 
ate views, and create indexes. Additionally, the software can 
generate EPS! representations of Binder diagrams for the tables. 
This paper will discuss the software application and use of it in real 
world applications. The automated generation of procedure code 
and maintenance scripts allows the developers to concentrate on 
the development of user interface code. The technique involves 
generating database/4 gl procedure code and maintenance scripts 
automatically from the database table information. The database/ 
4gl procedure code provides standard insert/update/delete inter- 
faces for upper level code as well as enforces the data constraints 
defined in the information model. The maintenance scripts provide 
maintenance scripts and migration scripts. This has resulted in fully 
updated database applications with complete rules enforcement 
and database maintenance scripts within days of a database modi- 
fication. 


35100 (WHC-SD-TP-SD—001) Automated Transportation 
Management System (ATMS) OS&D SRS. Forrest, A.C. Westing- 
house Hanford Co., Richland, WA (United States). 30 Aug 1994. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94018435. Source: 
OSTI; NTIS; GPO Dep. 

A Department of Energy (DOE) policy for the business pro- 
cesses related to the Over, Short, and Damaged Claims Module 
(OS&D) has been established. The impetus behind the develop- 
ment of the OS&D stems from a subtask created to expand the 
usefulness of the Automated Transportation Management System 
(ATMS). This subtask supports the development of individual mod- 
ules covering three important areas: household goods movement, 
damage claims, and single rate. The OS&D will employ ATMS to 
perform two transportation management functions: to (a) enter and 
modify claims-related data related to over, short, or damaged ship- 
ments, and to (b) generate letters and reports. The purpose of this 
document is to define the system requirements necessary to imple- 
ment and integrate computer support for these business processes 
into the ATMS. This software requirements specification (SRS) will 
serve as direct input to the detailed design. The acceptance criteria 
section in this document will serve as the driving force in the devel- 
opment of test plans. To fulfill these objectives, the SRS must 
contain complete and verifiable requirements. This SRS provides 
the ATMS software developers a concise definition of the system 
software requirements. By emphasizing functions to be performed, 
rather than system architecture, the SRS will not be restrictive and 
will allow maximum flexibility during system design. The general 





structure of this document is to progress from a description of the 
OS&D to the specific software requirements necessary to support 
its’ functionality. 


35101 (WSRC-IM-94-28) Roadmap to the SRS computing 
architecture. Johnson, A. Westinghouse Savannah River Co., 
Aiken, SC (United States). 5 Jul 1994. 242p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE95000513. Source: OSTI; NTIS; 
GPO Dep. 

This document outlines the major steps that must be taken by 
the Savannah River Site (SRS) to migrate the SRS information 
technology (IT) environment to the new architecture described in 
the Savannah River Site Computing Architecture. This document 
proposes an IT environment that is “...standards-based, data- 
driven, and workstation-oriented, with larger systems being utilized 
for the delivery of needed information to users in a client-server re- 
lationship.” Achieving this vision will require many substantial 
changes in the computing applications, systems, and supporting in- 
frastructure at the site. This document consists of a set of 
roadmaps which provide explanations of the necessary changes for 
IT at the site and describes the milestones that must be completed 
to finish the migration. 
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Refer also to citation(s) 33044, 33193 


35102 (INIS-mf-14315) Relevant documents initiating the 


EDA. ITER EDA documentation series, no.2. International Atomic 
Energy Agency, Vienna (Austria). Nov 1993. 122p. Order Number 
DE95600806. Source: OSTI; NTIS (US Sales Only); INIS. 
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in December 1990, the four ITER Parties successfully concluded 
the Conceptual Design Activities for ITER. In January, 1991, each 
of the Parties had decided to enter negotiations on co-operation in 
the ITER EDA, which are to be conducted under the auspices of 
the IAEA; and each Party was prepared to receive a letter of invita- 
tion from the Director General of the IAEA to participate in those 
negotiations. Four negotiating meetings were held in 1991, the first 
being in Vienna, the second in Tokyo, the third in Reston near 
Washington, and the fourth in Moscow. After completion of the ne- 
gotiations, each of the Parties proceeded domestically to reach its 
decision to sign the ITER EDA Agreement and its Protocol 1. All 
formalities were concluded during the first half of 1992, and the 
EDA documents were signed in Washington on July 21, 1992. Fol- 
lowing the signing, each of the Parties provided the Director 
General with the names of its two ITER Council members. With the 
formation of the Council, the EDA had begun. This volume con- 
tains the papers developed before the start of the EDA. It begins 
with the Director General's invitation to participate in the negotia- 
tions and ends with the Parties’ designations of the ITER Council 
members. While the evolving text of the Agreement and its Proto- 
col 1 is referred to in some of these papers as an attachment, it is 
only the final, signed text that is reproduced in this volume. 


35103 (INIS-mf-14316) Agreement and protocol 2. ITER 
EDA documentation series, no.5. International Atomic Energy 
Agency, Vienna (Austria). Apr 1994. 51p. Order Number 
DE95600807. Source: OSTI; NTIS (US Sales Only); INIS. 

This document provides the full text of the ITER Engineering De- 
sign Activities (EDA) Agreement and Protocol 2. 
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19:34049 (RA;JP;in Japanese) 

Charge stripper section in the INS heavy ion linac complex, 
19:34061 (RA;JP;in Japanese) 

Commissioning of the JAERI free electron laser, 19:34036 (RA;JP) 
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(RA;JP) 

Measurements of the inclusive jet cross section in photon-photon 
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Precise fabrication of X-band accelerating cell for JLC. 3, 
19:34066 (RA;JP;In Japanese) 

Present status of the JT-60 control system, 19:34952 (RA;JP) 

Response of beam monitor using transmission-line pickup, 
19:34054 (RA;JP;In Japanese) 

Results of elementary experiment of the thermionic RF gun, 
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acterization study: Progress report, April 1, 1994—June 30, 
1994, 19:34309 (R;US) 
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Analysis Low-Level Nuclear Waste, 19:35057 (CM;US) 

Parallel fast Fourier transforms for non power of two data, 
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Processing of intermetallic materials by reaction synthesis, 
19:33567 (R;US) 

Production and characterization of metallofullerene superatoms, 
19:33673 (R;US) 
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fields, 19:34806 (R;US) 

Strength testing of Ti-vapor-coated silicon nitride braze joints, 
19:33636 (R;US) 

Study of frustrated systems via dissipative maps, 19:34790 (R;US) 
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ation during strained-layer epitaxy, 19:33552 (R;US) 

Techniques and guidelines for streamlining NEPA: Four ideas, 
nine tools, 19:33339 (R;US) 

Telerobotic operation of structurally flexible, long-reach manipula- 
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Tensile and impact properties of iron-aluminum alloys, 19:33548 

(R;US) 
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Three-dimensional effects for radio frequency antenna modeling, 
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Time-resolved diagnostics of excimer laser-generated ablation 
plasmas used for pulsed laser deposition, 19:33621 (R;US) 

Transformation behavior in Al2O3-ZrO2 ceramic composites, 
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Treatment plan for aqueous/organic/decontamination wastes 
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Use of an integrated design tool for weld quality enhancement, 
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work performance, 19:35037 (R;US) 

Use of hydropyrolysis-MS to probe the hydrocracking of dipheny- 
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Use of the electrically driven emulsion-phase contactor for a 
biphasic liquid-liquid enzyme system: The oxidation of p-cresol 
by aqueous-phase horseradish peroxidase, 19:34376 (R;US) 

Using mixture experiments to develop cementitious waste forms, 
19:32416 (R;US) 

Validation of the SCALE broad structure 44-group ENDF/B-Y 
cross-section library for use in criticality safety analyses, 
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Waste management technology logic diagrams for environmental 
remediation at Department of Energy Sites, 19:32419 (R;US) 
Waste minimization/pollution prevention study of high-priority 

waste streams, 19:32489 (R;US) 

Weld pool phenomena, 19:33547 (R;US) 

Weldability of iron aluminides, 19:33543 (R;US) 

Wekdability of iron aluminides, 19:33564 (R;US) 

What's an ARAR?!: Regulatory requirements for CERCLA reme- 
dial activities at D&D sites on the Oak Ridge Reservation, 
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Wooden concrete: 
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XPVM: A graphical console and monitor for PVM, 19:35034 (R;US) 
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Additional critical experiments for computer code validation base, 
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Corrective action baseline report for underground storage tanks 
0439-U, 0440-U, 2073-U, 2074-U, and 2075-U at the East End 
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Oak Ridge, Tennessee, Facility ID No. 0-010117, 19:32337 
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Corrective action baseline report for underground storage tank 
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Development of a cleaning process for uranium chips machined 
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impact of the propylene glycol-water-borax coolant on material re- 
covery operations, 19:34205 (R;US) 

Resource Conservation and Recovery Act (RCRA) Part B permit 
application for tank storage units at the Oak Ridge Y-12 Plant, 
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The metallurgical integrity of the frit vent assembly diffusion bond, 
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Office of Atomic Energy for Peace, Bangkok (Thailand) 

A preliminary study of the concentration of mercury, bromine, 
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Applications of radioisotopes in industry, 19:32855 (1;TH) 

Bench-scale studies on the separation of rare earths by ion- 
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l-131 labelled Hippuran production for kidney function studies, 
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Preliminary study of dead time correction in radiation detection by 
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Secondary cooling system of the Thai Research Reactor- 
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Study of the utilization of clays and minerals for radioactive waste 
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The determination of pesticide residues in local vegetables by 
means of neutron activation technique, 19:33754 (R;TH) 

The study of the preparation of technetium-99m sulfur colloid, 
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Variation of radiocarbon in unhusked rice harvested in Japan dur- 
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Continued support of the natural resources information system 
(NRIS) for the State of Oklahoma: Quarterly technical progress 
report, April 1, 1994—June 30, 1994, 19:32293 (R;US) 

Oklahoma Univ., Norman, OK (United States). Cooperative Inst. 
for Mesoscale Meteorological Studies 

Site Scientific Mission Plan for the Southern Great Plains CART 
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Oregon Inst. of Tech., Kiamath Falls, OR (United States). Geo- 
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A capital cost comparison of commercial ground-source heat 

pump systems, 19:33437 (R;US) 
Oregon Univ., Eugene, OR (United States) 

Monitoring interfacial dynamics by pulsed laser techniques: [An- 

nual report], 19:33808 (R;US) 
Oslo Univ. (Norway) 

Aluminophosphate molecular sieves as potential catalysts for utili- 
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Electrochemical conversion of natural gas: Catalytic activity of 
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Study of charge distribution and atomic arrangement at interfaces 
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Oslo Univ. (Norway). Fysisk Inst. 

A unix configuration engine, 19:35070 (R;NO) 

Infrared behaviour, sources and the Schwinger action principle, 
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Light output and energy resolution of Csi, YAG, GSO, BGO and 
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Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
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Analysis of radioactive mixed hazardous waste using derivatization 
gas chromatography/mass spectrometry, liquid chromatography, 
and liquid chromatography/mass spectrometry, 19:33762 (R;US) 
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(R;US) 

CMSPNL: Chemical Management System Lab-Wide Electronic 
Chemical Inventory Tracking, 19:35052 (CM;US) 
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End user needs for enhanced IAEA Safeguards Information Man- 
agement Capabilities, 19:35096 (R;US) 
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Environmental implications associated with integrated resource 
planning by public utilities in the western United States, 
19:33506 (R;US) 

Ferrocyanide Safety Project Dynamic X-Ray Diffraction studies of 
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Intrinsic barriers for H-atom transfer reactions, 19:33798 (R;US) 

Laboratory studies for estimation of melting rate in nuclear waste 
glass melters, 19:32508 (R;US) 
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Lower-bound estimates of energy efficiency in the federal sector, 
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Microstructure 

Microstructures and tensile properties of as-cast iron-aluminide 

alloys, 19:33554 (R;US) 
Oxidation 

Oxide formation on NbAl; and TiAl due to ion implantation of 

18, 19:33551 (R;US) 
Physical Properties 

Modeling, analysis and experimentation of explosive and non 
explosive conditions for aluminum-based systems at Oak 
Ridge National Laboratory, 19:32732 (R;US) 

Selected properties of iron aluminides, 19:33556 (R;US) 

Pitting Corrosion 

Chemical and electrochemical interactions on corroding metal 

surfaces, 19:33537 (R;US) 
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Production 

Processing and characterization of Ni-Al-Fe-B shape-memory 

alloy wires produced by rapid solidification, 19:33545 (R;US) 
Shape Memory Effect 

Processing and characterization of Ni-Al-Fe-B shape-memory 

alloy wires produced by rapid solidification, 19:33545 (R;US) 
Synthesis 

Processing of intermetallic materials by reaction synthesis, 

19:33567 (R;US) 
Tensile Properties 

Microstructures and tensile properties of as-cast iron-aluminide 

alloys, 19:33554 (R;US) 
Weldability 

Weldability of iron aluminides, 19:33564 (R;US) 

Weldability of iron aluminides, 19:33543 (R;US) 

ALUMINIUM ARSENIDES 

Magneto-optical studies of 
19:33717 (R;US) 

ALUMINIUM BASE ALLOYS 

Chunk projectile launch using the Sandia Hypervelocity 
Launcher Facility, 19:33925 (R;US) 

Development of superplasticity in 5083 aluminum with additions 
of Mn and Zr, 19:33594 (R;US) 

Study of laser resonance ionization mass spectrometry using a 
glow discharge source, 19:33739 (R;US) 

ALUMINIUM OXIDES 

Adsorption decontamination of radioactive waste solvent by ac- 
tivated alumina and bauxites, 19:32660 (R;US) 

Approaches to the design of structural ceramics incorporating 
whiskers and particulate phases, 19:33677 (R;US) 

Cation disorder in high-dose, neutron-irradiated spinel, 
19:33649 (R;US) 

Evaluation of DWPF canister closure welds containing ceramic 
rings of lava A, alumina, or steatite, 19:32657 (R;US) 

Fabrication and properties of alumina matrix composites con- 
taining nickel aluminide reinforcements, 19:33623 (R;US) 

High performance materials in coal conversion utilization: Tech- 
nical progress report, April 1, 1994—June 30, 1994, 19:33683 
(R;US) 

Hot coal gas desulfurization with manganese-based sorbents, 
19:32165 (R;US) 

Processing and mechanical properties of laminar AloO3-Ni,Al 
composites, 19:33559 (R;US) 

Raman spectra of MOCVD-grown ferroelectric PbTiO; thin 
films, 19:33665 (R;US) 

Transformation behavior in Al2O3-ZrO2 ceramic composites, 
19:33635 (R;US) 

ALUMINIUM PHOSPHATES 
Aluminophosphate molecular sieves as potential catalysts for 
utilisation of natural gas, 19:32350 (R;NO) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 

Colloid migration in groundwaters: Geochemical interactions or 
radionuclides with natural colloids. Appendix IV, 19:33825 
(RA;DE) 

Using 15-crown-5, 18-crown-6 and dicyclohexano-18-crown-6 
for Am, Ce, Eu and Cm extraction from acid solutions, 
19:33761 (R;US) 

AMERICIUM COMPLEXES 

Americium(tIl)-humate interaction in natural groundwater: Influ- 
ence of purification on complexation properties. Appendix |, 
19:33831 (RA;DE) 

AMERICIUM COMPOUNDS 
Study on the extraction of Am>+ and rare earth elements with 6- 
oxime extractant (7804) (il), 19:33817 (R;CN;In Chinese) 
AMERICIUM PHOSPHIDES 
See AMERICIUM COMPOUNDS 
AMES WET OXIDATION PROCESS 
See DESULFURIZATION 


compound semiconductors, 





AMINES 
See also MEA 
OXIMES 
RHODAMINES 

Development of MAG3 p-nitropheny! ester for technetium-99m 
and rhenium-188 labeling of amines and peptides, 19:34377 
(R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOETHANETHIOL 

See MEA 
AMINOGLYCIDES 

See AMINES 
AMISOL PROCESS 

See DESULFURIZATION 
AMMONIA 

Alternate processing flowsheets for treating NCAW waste slurry 
with formic acid, 19:32510 (R;US) 

Catalytic decomposition of ammonia, 19:32886 (RA;Fl) 

Development of active-transport membrane devices, 19:33740 
(R;US) 

GASFLOW comparisons with bureau of mines experiments, 
19:33841 (R;US) 

Simultaneous removal of H2S and NHs in coal gasification pro- 
cesses, 19:32170 (R;US) 

Some theories of dissolved gas release from Tank 241-SY-101, 
19:32771 (R;US) 

Sour gas plant remediation technology research and demon- 
stration project, Task 7.53: Topical report, January—December 
1993, 19:34303 (R;US) 

AMMONIUM COMPOUNDS 
Formation of ammonium salts at thermal NO, reduction, 
19:34272 (R;SE;In Swedish) 
AMOCO CBA PROCESS 
See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 
See STRUCTURAL CHEMICAL ANALYSIS 
ANEMOMETERS 
Cups, props and vanes, 19:32980 (R;Dk) 
ANGARA-5 DEVICE 

Hard- and software for measurement and control of the pulse 

thermonuclear installation, 19:34955 (RA;JP) 
ANIONS 

See also HYDROGEN IONS 1 MINUS 

Diffusion of anions and cations in compacted sodium bentonite, 
19:32545 (R;Fl) 

ANL 

An aerial radiological survey of the Argonne National Laboratory 
and surrounding area, Argonne, Illinois, 19:34312 (R;US) 

Analytical Chemistry Laboratory, progress report for FY 1993, 
19:33726 (R;US) 

Argonne National Laboratory-East site environmental report for 
calendar year 1993, 19:32681 (R;US) 

Cost Quality Management Assessment for the Chicago Opera- 
tions Office: Final report, 19:35006 (R;US) 

Use of nuclear facilities at Argonne-West to support new envi- 
ronmental missions, 19:32406 (R;US) 

ANNEALING 

An efficiency of the heat treatment of reactor pressure vessel 
using Moessbauer spectroscopy, 19:33916 (RA;XA) 

Annealing option of Loviisa unit-1, 19:33061 (RA;XA) 

ANNIE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 


AQUIFERS 


ANNUAL LIMIT OF INTAKE 

The analytical solution of the new respiratory tract clearance 

model of the ICRP, 19:35060 (IA;AT) 
ANODES 

On the corrosion and the behavior of inert anodes in aluminium 

electrolysis, 19:33809 (R;NO) 
ANTARCTIC REGIONS 

Scientific research into the marine geology and geophysics off 
antarctica.: Marine geology and geophysical study in the 
Ross Basin, 19:32287 (RA;JP;In Japanese) 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 
geophysical survey in the eastern basin, Ross sea, 19:32288 
(RA;JP;In Japanese) 

ANTENNAS 

First measurements of ICRF and edge/SOL plasma interactions 
on TORE SUPRA, 19:34925 (R;US) 

Three-dimensional effects for radio frequency antenna model- 
ing, 19:34920 (R;US) 

ANTIFERROMAGNETIC MATERIALS 

Nuclear magnetic resonance of randomly diluted magnetic ma- 
terials, 19:34766 (1;BR;In Portuguese) 

Spin correlations in percolating networks with fractal geometry, 
19:34745 (R:US) 

ANTINEUTRINOS 
The very low energy solar flux of electron and heavy-flavor neu- 
trinos and antineutrinos, 19:34619 (R;US) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIREFLECTION COATINGS 

Future trends in optical coatings for high-power laser applica- 

tions, 19:34987 (R;US) 
APARTMENT BUILDINGS 
Energy-efficient rehabilitation of multifamily buildings in the Mid- 
west, 19:33425 (R;US) 
APPALACHIA 
See APPALACHIAN MOUNTAINS 
APPALACHIAN MOUNTAINS 
Southern Appalachian Regional Seismic Network, 19:34494 
(R;US) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also COAL BURNING APPLIANCES 
ELECTRIC APPLIANCES 
STOVES 

The effect of efficiency standards on water use and water heat- 
ing energy use in the US: A detailed end-use treatment, 
19:33448 (R;US) 

APPLICATIONS 

See USES 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 

See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Lost lake - restoration of a Carolina bay, 19:34370 (R;US) 
AQUATIC ORGANISMS 

See also FISHES 

Aquatic macroinvertebrates and water quality of Sandia 
Canyon, Los Alamos National Laboratory, December 1992— 
October 1993: Status report, 19:34367 (R;US) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AQUEOUS SOLUTIONS 

Phase behavior and in-situ density determination in concentrated 

salt solutions under hydrothermal conditions, 19:32480 (R;US) 
AQUIFERS 

Fundamental quantitative analysis of microbial activity in aquifer 

bioreclamation; and Modeling the transport of biologically and 
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AQUIFERS 


chemically reactive solutes in a two-dimensional, heteroge- 
neous intermediate scale system: Semi-annual progress 
report, August 1991—March 1992, 19:34301 (R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 3, 19:32724 
(R;US) 

ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARC FURNACES 

lon emission intensity ratios as a function of electrode gap, melt- 
ing current, and pressure during low current vacuum arc 
remelting, 19:34750 (R;US) 

Treatment of simulated INEL buried wastes using a graphite 
electrode DC arc furnace, 19:32518 (R;US) 

ARCTIC REGIONS 

Triassic evolution in the Barents sea, Norwegian and Russian 
sectors: A seismic and sequence stratigraphic approach, 
19:32291 (R;NO) 

ARGENTINA 

industrial approach of nuclear fuel cycle in Argentina, 19:33098 

(IA;CA) 
ARGON 


Measurement of the thermal properties of electrically conducting 
fluids using coated transient hot wires, 19:33672 (R;US) 
Measurements of scattering processes in negative ion: Atom 
collisions: Technical progress report, 1 September 1991-31 
December 1994, 19:34757 (R;US) 
Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 
Recent photoabsorption measurements in the rare gases and al- 
kalis in the 3 to 15 keV photon energy region, 19:34748 (R;US) 
ARGON IONS 
Experimental study of interactions of highly charged ions with 
atoms at keV energies: Progress report, April 16, 1994— 
August 1, 1994, 19:34756 (R;US) 
Sputtering of tin and gallium-tin clusters, 19:34780 (R;US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARGUS EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
ARID LANDS 
Hydrology and ecology of pinyon-juniper woodlands: Concep- 
tual framework and field studies, 19:34336 (R;US) 
Protocol for VOC-Arid ID remediation performance characteriza- 
tion, 19:32772 (R;US) 
Spatial partitioning of water use by herbaceous and woody life- 
forms in semiarid woodlands, 19:34386 (R;US) 
ARMS CONTROL 
Airborne Multisensor Pod System (AMPS) data management 
overview, 19:33527 (R;US) 
Comparison of the non-proliferation event aftershocks with other 
Nevada Test Site events, 19:34211 (R;US) 
Design and implementation of a Synthetic Aperture Radar for 
Open Skies (SAROS) aboard a C-135 aircraft, 19:33529 (R;US) 
Development of an integrated, unattended assay system for 
LWR-MOxX fuel pellet trays, 19:32825 (R;US) 
Director's series on proliferation, 19:33525 (R:US) 
International Nuclear Safeguards Inspection Support Tool (IN- 
SIST), 19:32833 (R;US) 
Managing nuclear weapons in a changing world: Proceedings, 
19:33519 (R;US) 
Programs that support non-proliferation and defense conversion 
funded by the US Government, 19:33522 (R;US) 
The non-proliferation experiment and gas sampling as an on- 
site inspection activity: A progress report, 19:33530 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
BENZENE 


HALOGENATED AROMATIC HYDROCARBONS 
632 ERA Vol. 19, No. 12 


PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Hydrogen exchange pathways between arenes and dihy- 
droarenes: An experimental and mechanistic modeling study 
of high temperature hydrogen transfer pathways, 19:33799 
(R;US) 

Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 1994—May 31, 1994, 19:32323 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
April 1994—June 1994, 19:33785 (R;US) 

ARRAY PROCESSORS 

Early experiences and performance of the Intel Paragon, 

19:35068 (R;US) 
ARSENIC 

Emissions of air toxics from coal-fired boilers: 
19:32154 (R;US) 

ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

ARTIFICIAL INTELLIGENCE 

A non-parametric diagnostic for exploring the relation between 

pairs of sampled data, 19:35064 (R;US) 
ARTIFICIAL LIFTS 

Basic research on production technology, 19:32318 (RA;JP;In 
Japanese) 

AS RECYCLING PROCESS 

See DESULFURIZATION 

ASHES 

See also FLY ASH 

Coal ash behavior in reducing environments, 19:32060 (R;US) 

Coolside waste management research: Quarterly report, April 
i—June 30, 1994, 19:32163 (R;US) 

Disposal of fluidized-bed combustion ash in an underground 
mine to control acid mine drainage and subsidence: Quarterly 
report, February—May 1994, 19:32164 (R;US) 

Disposal options for burner ash from spent graphite fuel: Final 
study report November 1993, 19:33093 (R;US) 

Market assessment and technical feasibility study of PFBC ash 
use, 19:32167 (R:US) 

Organic and inorganic hazardous waste stabilization utilizing 
fossil fuel combustion waste materials, 19:32157 (R;US) 

Plant response to FBC waste-coal slurry solid mixtures: Techni- 
cal report, 1 March-31 May 1994, 19:32185 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 

cal progress report, April 1994—June 1994, 19:32073 (R;US) 


Arsenic, 


ASIA 
See also MALAYSIA 
PHILIPPINES 
USSR 


Foreign markets for US Clean Coal Technologies, 19:33386 
(R;US) 


ASSIGNMENTS 
See ALLOCATIONS 
ASTATINE ADDITIONS 
See ALLOYS 
ASTRONOMY 
[Establishing a collaborative effort between New Mexico State 


University and Los Alamos National Laboratory]: Final report, 
19:34516 (R;US) 


ASTROPHYSICS 


The ORNL neutron-capture cross section facility, 19:34024 
(R;US) 


ATGAS PROCESS 
See COAL GASIFICATION 
ATLAS SUPERCONDUCTING LINAC 


Early operational experience with uranium beams at ATLAS, 
19:33968 (R;US) 


ATMOSPHERIC CHEMISTRY 


Chemical structure and dynamics: 
19:33795 (R;US) 


ATMOSPHERIC CIRCULATION 


A hyperspectral image data exploration workbench for environ- 
mental science applications, 19:35023 (R;US) 


Annual report 1993, 





On the statistical connection between tropospheric and strato- 
spheric circulation of the northern hemisphere in winter, 
19:34253 (R;DE) 

ATMOSPHERIC EXPLOSIONS 
Hazards to people and aircraft from flight test debris generated 
at high altitudes, 19:34478 (R;US) 
ATOM COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
PHOTON-ATOM COLLISIONS 
The two-electron problem and prospects for atomic collision the- 
ory on a numerical lattice, 19:34753 (R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Research in the chemical sciences: Summaries of FY 1994, 

19:33724 (R;US) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
AUSTENITIC STEELS 
Fatigue fracture analysis in medium carbon structural steel and 


austenitic stainless steel by X-ray fractography, 19:33579 
(I;MY) 


AUSTRALIA 
Foreign markets for US Clean Coal Technologies, 19:33386 
(R;US) 
AUSTRIA 
On the behaviour of Sr-90 and Cs-137 in water, suspended mat- 
ter and sediment of the river Danube, 19:34247 (IA;AT) 
The Austrian draft pre-norm for the protection against ELF elec- 
tric and magnetic fields, 19:32844 (IA;AT) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Robust lateral control of highway vehicles, 19:33476 (R;US) 


Rotary capacitance transducers for automotive environments, 
19:34173 (R;US) 


AUTORADIOGRAPHS 

See IMAGES 

AUXILIARY SYSTEMS 

Operability test procedure for 241-U compressed air system and 
heat pump, 19:32608 (R;US) 

Preliminary hazards analysis of thermal scrap stabilization sys- 
tem: Revision 1, 19:32795 (R;US) 

Project B610 process control configuration acceptance test pro- 
cedure, 19:32383 (R;US) 

Safety analysis—-200 Area Savannah River Site: Separations 
Area operations Building 211-H Outside Facilities: Suppie- 
ment 11, Revision 1, 19:32754 (R;US) 

AVG PROCESS 
See COAL GASIFICATION 


B CODES 
BARS/SSC/SPHINX: BARS Bibliographic Data Retrieval Sys- 
tem, 19:35043 (CM;US) 
BENT CRYSTAL: X-ray Spectrograph Design, 19:35040 (CM;US) 
BSP: Budgets Summary Process, 19:35045 (CM;US) 
B MESONS 
A measurement of the bb cross section at CDF, 19:34629 (R;US) 
B meson lifetimes at CDF, 19:34624 (R;US) 
B* and B° mean lifetime measurements, 19:34630 (R;US) 
Branching ratio and direct CP-violating rate asymmetry of the 
rare decays B —K*-+yand B— py, 19:34611 (R;DE) 


BATTELLE PACIFIC NORTHWEST LABOR 


J/w,' + pty andB — J/w,w' cross sections, 19:34620 (R;US) 
Measurement of the B meson differential cross-sections in pp 
collisions at \/s = 1.8 TeV using the exclusive decays B= — 
J/bK+* and B° — J/wbK*°, 19:34628 (R;US) 
Physics at the Fermilab Collider, 19:34641 (R;US) 
Semi-leptonic form-factors from lattice QCD, 19:34675 (R;US) 
The search for K*® in muonic B decays at the SppS collider, 
19:34654 (1;NL) 
BACKFILLING 
Deformations during saturation of the crushed aggregate, Olk- 
iluoto tonalite, 19:32676 (R;Fl) 
BACTERIA 
Development of biological coal gasification (MicGAS process): 
16th Quarterly report, 19:32076 (R;US) 
Identification of subsurface microorganisms at Yucca Mountain: 
4th Quarterly report, April 1, 1994—June 30, 1994, 19:32699 
(R;US) 
Microbial EOR technology, 19:32303 (RA;JP;in Japanese) 
BAG MODEL 
Monopoles and quark confinement: Introduction and overview, 
19:34591 (R;US) 
BAILIE PROCESS 
See WASTE PROCESSING 
BALL BEARINGS 
Recognition of subsurface defects in machined ceramics by ap- 
plication of neural networks to laser scatter patterns, 
19:33612 (R;US) 
BALLOONS 
CALIOPE and TAISIR airborne experiment platform, 19:34276 
(R;US) 
BALNEOLOGY 
Radon exposure at workplaces. Final report of a survey in Ger- 
man baineotherapy, 19:34427 (IA;AT) 
BAMAG PROCESS 
See WASTE PROCESSING 
BANEBERRY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM OXIDES 
2D-ACAR spectra of insulating and superconducting Y-123, 
19:33614 (R;US) 
A temperature dependent 2D-ACAR study of untwinned metallic 
YBa2Cu307_,, 19:33729 (R;US) 
Defect cascades produced by 
YBa2Cu307_5, 19:33615 (R;US) 
Dependence of critical current density on microstructure and 
processing of high-T-superconductors, 19:33629 (R;US) 
Observation of the electron ridge Fermi surface in 
YBa2Cu307_, by positron annihilation, 19:33728 (R;US) 
Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 
Thermophysical and thermochemical properties of BaO and Sr0 
from 5 to 1000K, 19:33638 (R;NL) 
c-Axis projected electron-positron 
YBa2Cuz07, 19:33613 (R;US) 
BARLEY 
The effect of gamma radiation on yield of Arabic Abiad barley 
under different nitrogen levels, 19:34402 (R;SY;In Arabic) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also HYPERONS 
Baryon stopping in 200 GeV/A S+Au collisions, 19:34601 (R;US) 
BASALT 
Trace element characteristics of lithospheric and astheno- 
spheric mantle in the Rio Grande rift region, 19:34488 (R;US) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Airborne Multisensor Pod System (AMPS) data management 
overview, 19:33527 (R;US) 


Battle energy business report, third quarter, FY 1994, 19:33382 
(R;US) 
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Chemical structure and dynamics: 
19:33795 (R;US) 
In situ remediation integrated program: Success through team- 
work, 19:32515 (R;US) 
Staff exchange with Freeborn Tool Company: 
19:33490 (R;US) 
Theory, modeling and simulation: Annual report 1993, 19:33796 
(R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 
Adsorption decontamination of radioactive waste solvent by ac- 
tivated alumina and bauxites, 19:32660 (R;US) 
BCR PROCESS 
See COAL GASIF'CATION 
BEAM BENDING MAGNETS 
Analysis of magnetic measurement data by least squares fit to 
series expansion solution of 3-D Laplace equation, 19:34021 
(R;US) 
BEAM BUNCHING 
Studies of transverse coherent bunch instabilities for the Ad- 
vanced Light Source (ALS), 19:34001 (R;US) 
BEAM DUMPS 
Slow beam raster system at CEBAF, 19:34028 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
Beam instability studies at the APS, 19:33992 (R;US) 
Modeling the dynamics of charged-particle beams using a 
Fokker-Planck approach, 19:33994 (R;US) 
Rf beam control for the AGS Booster, 19:34016 (R;US) 
BEAM EMITTANCE 
Emittance growth caused by nonuniform charge distribution of 
bunched beam in linac, 19:33996 (R;CN) 
BEAM INJECTION HEATING 
Stability of neutral beam driven Alfven eigenmodes in the Wen- 
delstein W7-AS stellarator, 19:34853 (RA;DE) 
BEAM MONITORS 
A beam position monitor using an amorphous magnetic core, 
19:34055 (RA;JP;In Japanese) 
Beam test of wire scanner beam size monitor, 19:34057 
(RA;JP;iIn Japanese) 
Development of a beam-position monitor for the KEK elec- 
tron/positron linac. 2, 19:34056 (RA;JP) 
Development of picosecond pulsed electron beam monitor, 
19:34053 (RA;JP;in Japanese) 
Emittance measurement system for 7MeV_ proton linac, 
19:34058 (RA;JP;in Japanese) 
Fast rise time beam current monitor, 19:34101 (RA;JP;In Japan- 
ese) 
Response of beam monitor using transmission-line pickup, 
19:34054 (RA;JP;In Japanese) 
BEAM OPTICS 
Thermo-mechanical analysis of the white-beam slits for a wig- 


gler/undulator beamline at the Advanced Photon Source, 
19:34013 (R;US) 


Thermo-mechanical analysis of the white-beam slits for an un- 
dulator beamline at the Advanced Photon Source, 19:34014 
(R;US) 

BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAUTY PARTICLES 

See also BMESONS 

Bottom-quark production from muon-jet and dimuon events in 
pp-interactions at ,/s = 1.8 TeV, 19:34649 (R;US) 

Inclusive B production at CDF and DO, 19:34648 (R;US) 

BEDT-TTF 

Anomalous variation of the normal state resistance of x- 
(BEDT-TTF)2CuN(CN)2Br with temperature and hydrostatic 
pressure. Small polaron, 19:33654 (R;US) 

BEEHIVE COKE 

See COKE 


Annual report 1993, 


Final project, 
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BEHAVIOR 
Progesterone-dependent sexual behavior and protein patterns 
in the ventromedial hypothalamus of the adult female rat, 
19:34372 (R;US) 
BELGIUM 
Environmental radioactivity monitoring networks in Central Euro- 
pean countries: Present status and trends, 19:34248 (IA;AT) 
BENHAM EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BENTONITE 
Diffusion in crushed rock and in bentonite clay, 19:32546 (R;Fl) 
Diffusion of anions and cations in compacted sodium bentonite, 
19:32545 (R;Fl) 
BENZENE 
Precipitate hydrolysis experimental facility (PHEF): Run 64 re- 
port, 19:32665 (R;US) 
BENZOFURANS 
Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:32121 (R;US) 
BENZOIC ACID 
Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
characterization study: Progress report, April 1, 1994—June 
30, 1994, 19:34309 (R;US) 
BENZOPYRENE 
The molecular mechanics program DUPLEX: Computing struc- 
tures of carcinogen modified DNA by surveying the potential 
energy surface, 19:34470 (R;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERGBAUFORSCHUNG-FOSTER WHEELER PROCESS 
See DESULFURIZATION 
BERKELIUM ADDITIONS 
See ALLOYS 
BERYLLIUM 
Environmental Hazards Assessment Program: Volume 4: An- 
nual report, July 1, 1993—June 30, 1994, 19:34471 (R;US) 
Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 
Shear horizontal vibrations at the (001) surface of beryllium, 
19:33544 (R;US) 
BERYLLIUM 10 
Quasimolecular states in the interaction of the 1'Be + '°Be sys- 
tem, 19:34720 (R;JP) 
BERYLLIUM 11 
Enhancement of sub-barrier fusion cross section in the weakly 
bound neutron system, ''Be + Be, 19:34721 (R;JP) 
BERYLLIUM 9 TARGET 
Low mass muon pair production in 450 GeV p-Be collisions, 
19:34718 (1;NL) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA RATIO 
MHD limits and axisymmetric stability of doublets, 19:34885 
(RA;CH) 
BF-WF PROCESS 
See DESULFURIZATION 
BINARY STARS 
Relativistic binary neutron star coalescence, 19:34524 (R;US) 
BIOGAS 
See METHANE 
BIOLOGICAL DOSEMETERS 
Human lymphocyte micronucleus assay in dose assessments, 
19:34139 (IA;AT) 
BIOLOGICAL HALF-LIFE 
Biological half-life of cesium in muscular tissue of cattle effi- 
ciency of cesium-binding substances, 19:34317 (IA;AT) 
BIOLOGICAL MARKERS 
Flow cytometry: A powerful technology for measuring biomark- 
ers, 19:34381 (R;US) 





BIOLOGICAL MATERIALS 
Chemical structure and dynamics: Annual report 1993, 
19:33795 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGY 

See also RADIOBIOLOGY 

International Council for Laboratory Animal Science: Interna- 
tional activities: Institute of Laboratory Animal Resources 
annual report, 1993-1994, 19:34389 (R;US) 

BIOMASS 

A model for environmental and societal assessment of bioenergy 
at the local community level, 19:33351 (R;SE;lIn Swedish) 

Characterisation of fuels for advanced pressurised combustion, 
19:32199 (RA;Fl) 

Emissions from small scale biomass combustion - Research 
needs, 19:32912 (R;SE;In Swedish) 

Multifuel gasification, 19:32888 (RA;Fl) 

Pressurized pyrolysis and gasification behaviour of black liquor 
and biofuels, 19:32889 (RA;Fl) 

Renewable biomass energy: Understanding regional scale envi- 
ronmental impacts, 19:32903 (R;US) 

The damage function approach for estimating fuel cycle exter- 
nalities, 19:32187 (R;US) 

The development of cogasification for coaV/biomass and for 
coal/waste mixtures and the reduction of emissions, 19:32053 
(RA;Fl) 

The feasibility of electricity production from biomass by pressur- 
ized gasification systems, 19:32887 (RA;Fl) 

The role of natural resource and environmental economics in 
determining the trade-offs in consumption and production of 
energy inputs: The case of biomass energy crops, 19:32908 
(R;US) 

BIOREACTORS 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, 1 Apri+30 June 1994, 
19:32110 (R;US) 

Mathematical modeling of an advanced bioreactor for coal solu- 
bilization, 19:32127 (RA;US) 

Renewable hydrogen production for fossil fuel processing, 
19:32865 (R;US) 

BIOTECHNOLOGY 

Annual report and summaries of FY 1994 activities, 19:32878 

(R;US) 
BIOTITE 
An XAFS study of the oxidation of structural iron in biotite mica 
by solutions containing Bro or H2O2, 19:33800 (R;US) 
BISETHYLENEDITHIOLOTETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH COMPOUNDS 

See also BISMUTH OXIDES 

Ferroelectric thin film bismuth titanate prepared from acetate 
precursors, 19:33650 (R;US) 

BISMUTH OXIDES 

Carrier doping and interlayer coupling in HTSC single crystals, 
19:33616 (R;US) 

Dependence of critical current density on microstructure and 
processing of high-T-superconductors, 19:33629 (R;US) 

Effects of neutron irradiation on the London penetration depth 
for polycrystalline Bi, gPbp.3Sr2CazCugO'? superconductor, 
19:33632 (R;US) 

BISMUTH URANATES 

See BISMUTH COMPOUNDS 
BITTER SPAR 

See DOLOMITE 
BITUMENS 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(experimental simulation of oil cracking in source rock), 
19:32343 (RA;JP;In Japanese) 

BITUMINOUS COAL 
Adsorption Heat 

Thermodynamics and surface structure of coals: Quarterly re- 

port, January 1—March 31, 1992, 19:32136 (R;US) 


BITUMINOUS COAL 
Surface Properties 


Chemical Analysis 
Analyzing organic sulfur in coal/char: Integrated mild gasifica- 
tion/XANES methods: Technical report, 1 March-31 May 
1994, 19:32115 (R;US) 
Chemical Composition 
Chlorine in coal and its relationship with boiler corrosion: Tech- 
nical report, 1 March—31 May 1994, 19:32146 (R;US) 
Combustion Kinetics 
Chlorine in coal and its relationship with boiler corrosion: Tech- 
nical report, 1 March-31 May 1994, 19:32146 (R;US) 
Coprocessing 
The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, April 1994—June 1994, 19:32103 
(R;US) 
Deashing 
Electrostatic beneficiation of coal: Quarterly technical progress 
report, 1 April 1994-30 June 1994, 19:32048 (R;US) 
Washability of trace elements in product coals from Illinois mines: 
Technical report, 1 March-31 May 1994, 19:32045 (R;US) 
Demetallization 
Washability of trace elements in product coals from Illinois mines: 
Technical report, 1 March-31 May 1994, 19:32045 (R;US) 
Desulfurization 
Development of enhanced sulfur rejection processes: Technical 
progress report, sixth quarter, 1 January 1994-31 March 
1994, 19:32043 (R;US) 
Electrostatic beneficiation of coal: Quarterly technical progress 
report, 1 April 1994-30 June 1994, 19:32048 (R;US) 
Washability of trace elements in product coals from Illinois mines: 
Technical report, 1 March-31 May 1994, 19:32045 (R;US) 
Drying 
Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, April—June, 1994, 19:32149 (R;US) 
Electrostatic Separation 
Electrostatic beneficiation of coal: Quarterly technical progress 
report, 1 April 1994-30 June 1994, 19:32048 (R;US) 
Flotation 
Development of enhanced sulfur rejection processes: Technical 
progress report, sixth quarter, 1 January 1994-31 March 
1994, 19:32043 (R;US) 
Removal of pyrite and trace elements from waste coal by 
dissolved-COz flotation and chelating agents, 19:32044 (R;US) 
Washability of trace elements in product coals from Illinois mines: 
Technical report, 1 March-31 May 1994, 19:32045 (R;US) 
Fluidized-Bed Combustion 
Bed material agglomeration during fluidized bed combustion: 
Technical progress report, 1 April 1994-30 June 1994, 
19:32224 (R;US) 
Hydrolysis 
Fundamental studies of water pretreatment of coal: Ninth quar- 
terly report, 1 October 1991-31 December 1991, 19:32101 
(R;US) 
Nuclear Magnetic Resonance 
Temperature effects on chemical structure and motion in coal: 
Quarterly progress report, April-June 1994, 19:32150 (R;US) 
Oxidation 
Fundamental studies of water pretreatment of coal: Ninth quar- 
terly report, 1 October 1991-31 December 1991, 19:32101 
(R;US) 
Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, April-June, 1994, 19:32149 (R;US) 
Photochemical Reactions 
Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, April 1994—June 1994, 19:32151 (R;US) 
Structural Chemical Analysis 
Temperature effects on chemical structure and motion in coal: 
Quarterly progress report, April-June 1994, 19:32150 (R;US) 
Surface Properties 
Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, April 1994—June 1994, 19:32151 (R;US) 
Thermodynamics and surface structure of coals: Quarterly re- 
port, April 1—June 30, 1992, 19:32137 (R;US) 
Thermodynamics and surface structure of coals: Quarterly re- 
port, January 1—March 31, 1993, 19:32140 (R;US) 
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BITUMINOUS COAL 
Surface Properties 


Thermodynamics and surface structure of coals: Quarterly re- 
port, January 1—March 31, 1992, 19:32136 (R;US) 
Thermodynamics and surface structure of coals: Quarterly re- 
port, July i-September 30, 1992, 19:32138 (R;US) 
Thermodynamics and surface structure of coals: Quarterly re- 
port, October 1—-December 31, 1992, 19:32139 (R;US) 
Thermodynamic Properties 
Thermodynamics and surface structure of coals: Quarterly re- 
port, October 1—-December 31, 1992, 19:32139 (R;US) 
Ultrastructural Changes 
Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, Aprit-June, 1994, 19:32149 (R;US) 
BLACK CLAWSON SYSTEM 
See WASTE PROCESSING 
BLACK LIQUORS 
See SPENT LIQUORS 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLENDERS 
See MIXERS 
BLOOD 
Characterization of aerosols produced by surgical procedures, 
19:34394 (R;US) 
BLOOD CIRCULATION 
Reference values for total blood volume and cardiac output in 
humans, 19:34458 (R;US) 
BLOWDOWN 
Post-test simulations of BTF-107: An in-reactor loss-of coolant 
test with flow blockage and rewet, 19:33118 (IA;CA) 
BLOWN BITUMENS 
See BITUMENS 
BNL 
Environmental Restoration and Waste Management: Strategic 
plan, 19:32728 (R;US) 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOHUNICE V-1 REACTOR 
Participation of the Skoda, Nuclear Machinery Plzen, Ltd. At 
recovery annealing of the RPVs reactor WWER 440 V-1 Bo- 
hunice NPP, 19:33051 (RA;XA) 
Present status of Bohunice 1 and 2 units WWER 440/230, 
19:33044 (RA;XA) 
BOHUNICE V-2 REACTOR 
Present status of Bohunice 1 and 2 units WWER 440/230, 
19:33044 (RA;XA) 
BOILERS 
Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:32155 (R;US) 
Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report number 7, April— 
June 1994, 19:32221 (R;US) 
Offdesign operation of kraft recovery boiler, 19:32900 (R;Fl) 
BOILING DETECTION 
Nuclear reactor noise investigations on boiling effects in a simu- 
lated MTR-type fuel assembly, 19:33212 (I;NL) 
BOILING POINTS 
Ebulliometers for measuring the thermodynamic properties of 
fluids and fluid mixtures, 19:34167 (R;US) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTZMANN EVENT 
See ATMOSPHERIC EXPLOSIONS 
BOM-ERDA PROCESS 
See DESULFURIZATION 
BOMBS 
Application of a satellite communication and location system for 
bomb damage assessment, 19:34210 (R;US) 
ESD hazards associated with CO> refrigeration, 19:34183 (R;US) 
BONES 
See SKELETON 
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BONNEVILLE POWER ADMINISTRATION 
Audit of Bonneville Power Administration’s Management of its 
Fish Recovery Projects, 19:34362 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 

See also BORAX 

Frequencies of leaks and probability of ignition sources in the H- 
area tank farm, 19:32662 (R;US) 

BORAX 

Development of a cleaning process for uranium chips machined 

with a glycol-water-borax coolant, 19:34206 (R;US) 
BOREAL REGIONS 

FinnFor: a model for calculating the response of the boreal for- 

est ecosystem to climate change: Version 1, 19:34334 (R;Fl) 
BORON 

Atom probe field ion microscopy of type 308 CRE stainless steel 
welds, 19:33568 (R;US) 

Two-channel neutron boron meter, 19:34109 (R;CN;In Chinese) 

BORON ALLOYS 

Fusion welding of advanced borated stainless steels: Final re- 

port: CRADA No. CR1042, 19:33595 (R;US) 
BORON CARBIDES 

B,C-SiC reaction-sintered coatings on graphite plasma facing 
components, 19:34937 (R;US) 

Boron carbide-based coatings on graphite for plasma facing 
components, 19:34935 (R;US) 

Plasma sprayed boron carbide coatings for first wall protection, 
19:33640 (R;NL) 

BOSON EXPANSION 
On bosonization of 2d conformal field theories, 19:34544 (IA;DE) 
BOSONIZATION 
See BOSON EXPANSION 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOM-HOLE PRESSURE 
See WELL PRESSURE 
BOUNDARY ELEMENT METHOD 
Applications of boundary element methods on the Intel 
Paragon, 19:35072 (R;US) 

BOVINE 

See CATTLE 
BOXCAR EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

The integration of mind into physics, 19:34505 (R;US) 
BRAZED JOINTS 

Strength testing of Ti-vapor-coated silicon nitride braze joints, 

19:33636 (R;US) 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

A passively-safe fusion reactor blanket with helium coolant and 
steel structure, 19:34929 (R;US) 

An investigation of the desorption of hydrogen from lithium oxide 
using temperature programmed desorption and diffuse re- 
flectance infrared spectroscopy, 19:34913 (R;US) 

Present understanding of MHD and heat transfer phenomena 
for liquid metal blankets, 19:34918 (R;US) 

Report of the KfK Institute for Reactor Safety on research and 
development activities in 1993, 19:33282 (R;DE;in German) 

Tritium release and gamma activity of various lithium ceramics 
irradiated by fast and thermal neutrons (COMPLIMENT ex- 
periment), 19:34962 (R;DE) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIQUETTING 

Standardisation of safety engineering legislation in brown coal 

plants: Preliminary study, 19:32234 (I;DE;iIn German) 





BROMAMINES 
See AMINES 
BROMINATED ALIPHATIC HYDROCARBONS 


Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, 1 April 1994-30 June 1994, 


19:32107 (R;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BRONCO EVENT 
See NUCLEAR EXPLOSIONS 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
The RHIC project, 19:33970 (R;US) 
BRUCE-3 REACTOR 
Behavior of Bruce NGS-A fuel irradiated to a burnup of ~ 500 
MWh/kgU, 19:33109 (IA;CA) 
BRUNO LEUSCHNER-2 REACTOR 
See GREIFSWALD-2 REACTOR 
BRUNSBUETTEL REACTOR 
1993 annual report of KKB Brunsbuettel, 19:33028 (|;DE;in Ger- 
man) 

BUBBLE GROWTH 

Scaling of bubble growth in a porous medium, 19:32298 (R;US) 
BUBBLES 

Mechanisms of gas bubble retention, 19:32775 (R;US) 
BUBIAG-DIDIER PROCESS 

See COAL GASIFICATION 
BUCKLING (STRUCTURAL) 

See DEFORMATION 
BUDGETS 

BSP: Budgets Summary Process, 19:35045 (CM;US) 

Scoring instructions for Laboratory Integration and Prioritization 
System (LIPS), 19:33334 (R;US) 

BUFFERS 
Plant response to FBC waste-coal slurry solid mixtures: Techni- 
cal report, 1 March—-31 May 1994, 19:32185 (R;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING CODES 

1994 Building energy codes and standards workshops: Sum- 
mary and documentation, 19:33454 (R;US) 

Minimum cost model energy code envelope requirements, 
19:33459 (R;US) 

BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 

LWA demonstration applications using Illinois coal gasification 
slag: Phase Il: Technical report, 1 March-31 May 1994, 
19:32184 (R;US) 

Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
cility closure activities, 19:32796 (R;US) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GOVERNMENT BUILDINGS 
HOSPITALS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 

Building construction regulations and the fuel cell: Roadblocks 
and/or opportunities to technology transfer, 19:33421 (R;US) 

Development of emulation methods, 19:33468 (R;Fl) 

ETRR - Energy-efficient buildings and building components: Fi- 
nal report on the energy research programme 1988-1992, 
19:33441 (R;Fl) 

Energy Analysis and Diagnostic Centers: A program of direct 
energy conservation assistance for small and medium-size 
manufacturers: Quarterly progress report, June 1994, 
19:33434 (R;US) 

Load test of the 3701U Building roof deck and support structure, 
19:32800 (R;US) 


CADMIUM 102 


Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
cility closure activities, 19:32796 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA 
The seismicity of Bulgaria and the possibility for radioactive 
waste storage (preliminary considerations), 19:34333 (1;BG) 

BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 

See HEATING OILS 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUSES 

Fuel cell bus program, 19:33515 (RA;SE) 

Reducing exhaust gas emissions from citydiesel busses: Final 
report, 19:33512 (R;Fl;In Finnish) 

BUSINESS 

Formulation of subgame perfect equilibrium problems as mathe- 

matical programs, 19:33328 (R;US) 
BUTANOLS 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, 1 Apri+30 June 1994, 
19:32110 (R;US) 

BUTYL ALCOHOLS 

See BUTANOLS 

BUTYL RADICALS 
Oxidative processes relevant to the conversion of coal catalyzed 
by enzymes in organic solvents, 19:32128 (RA;US) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
LINGEN REACTOR 

MELCOR 1.8.2 calculations of selected sequences for the 
ABWR, 19:33297 (R;US) 

MSIV closure ATWS mitigation of SBWR with the standby liquid 
control system, 19:33023 (R;US) 

Results of SEM/EDX microrange analyses of the CORA-16 bun- 
dle melting experiment performed in a boiling water reactor 
(BWR), 19:33030 (R;DE;In German) 

Technical Data Summary — Mixed Oxide Fuel Fabrication Facil- 
ity coprocessing case: Revision 1, 19:33024 (R;US) 


C 


C CODES 
CAPPER: Coated Fuel Particle Irradiation Analysis, 19:35047 
(CM;US) 
CMSPNL: Chemical Management System Lab-Wide Electronic 
Chemical Inventory Tracking, 19:35052 (CM;US) 
The conservation planning analysis model: 
19:35062 (R;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CABRIOLET EVENT 
See NUCLEAR EXPLOSIONS 
CADMIUM 
Cadmium in Salix. A study to show the capacity of Salix to re- 
move cadmium from farmland, 19:34349 (R;SE;In Swedish) 
Lead and cadmium in food: How do heavy metals find their way 
into our food and, how can the general public protect itself, 
19:34256 (|;DE;In German) 
CADMIUM 102 
Beta decay of neutron-deficient even-mass indium isotopes: ev- 
idence for population of highly-excited states in the cadmium 
daughter nuclei, 19:34702 (R;DE) 


Final report, 
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CADMIUM OXIDES 


CADMIUM OXIDES 

Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Development of high-efficiency, thin-film CdTe solar cells: An- 
nual subcontract report, January 1, 1993—December 31, 
1993, 19:32941 (R;US) 

Processing and modeling issues for thin-film solar cell devices: 
Annual subcontract report, January 16, 1993—January 15, 
1994, 19:32940 (R;US) 

CADMIUM TELLURIDES 

Development of high-efficiency, thin-film CdTe solar cells: An- 
nual subcontract report, January 1, 1993-December 31, 
1993, 19:32941 (R;US) 

CALABASH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CALCIUM 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

CALCIUM COMPOUNDS 
See also CALCIUM OXIDES 
CALCIUM SULFIDES 

Heterogeneous nucleation of calcium oxalate on native oxide 

surfaces, 19:33648 (R;US) 
CALCIUM OXIDES 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide, 19:32868 (R;US) 

Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 

Carrier doping and interlayer coupling in HTSC single crystals, 
19:33616 (R;US) 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April 1, 1994—June 30, 1994, 19:32920 (R;US) 

Dependence of critical current density on microstructure and 
processing of high-T.superconductors, 19:33629 (R;US) 

Effects of neutron irradiation on the London penetration depth 
for polycrystalline Bi; gPbp 3Sr2CazCu30'° superconductor, 
19:33632 (R;US) 

CALCIUM SULFIDES 

MOCVD of gallium and calcium sulfides for improved phosphor 
processing, 19:33698 (R;US) 

Stabilization of spent calcium-based sorbent, 19:32162 (R;US) 

CALCULATION METHODS 
See also HARTREE-FOCK METHOD 
MONTE CARLO METHOD 
Calculations for waste characterization, 19:32521 (R;US) 
CALHOUN-1 REACTOR 

An aerial radiological survey of the Fort Calhoun Nuclear Power 
Plant and surrounding area, Fort Calhoun, Nebraska, 
19:33223 (R:US) 

CALHOUN-2 REACTOR 

An aerial radiological survey of the Fort Calhoun Nuclear Power 
Plant and surrounding area, Fort Calhoun, Nebraska, 
19:33223 (R;US) 

CALIBRATION STANDARDS 

MIT validation probe acceptance test procedure, 19:32586 
(R;US) 

Quality and traceability of reference sources for surface contam- 
ination monitors, 19:32853 (IA;AT) 

The Western European Calibration Cooperation (WECC) and its 
technical activity in the field of ionizing radiation, 19:32852 
(IA;AT) 

The production of calibration specimens for impact testing of 
subsize Charpy specimens, 19:33181 (R;US) 

CALIFORNIA 

Fingerprinting of ground water by ICP-MS: Progress report, 

April 1, 1994—June 30, 1994, 19:34310 (R;US) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
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CALORICON PROCESS 
See WASTE PROCESSING 
CALORIMETERS 
Test of a forward neutron calorimeter for the ZEUS experiment 
at HERA, 19:34112 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMERAS 
See also GAMMA CAMERAS 
STREAK CAMERAS 
Acceptance/operational test procedure 101-SY tank camera 
purge system and in tank color camera video imaging system, 
19:32609 (R;US) 
Gain uniformity, linearity, saturation and depletion in gated 
microchannel-plate x-ray framing cameras, 19:34908 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-3 REACTOR 
DARLINGTON-1 REACTOR 
DARLINGTON-2 REACTOR 
EMBALSE REACTOR 
KAKRAPAR-1 REACTOR 
PICKERING-1 REACTOR 
POINT LEPREAU-1 REACTOR 
WOLSUNG-1 REACTOR 
A low-void reactivity CANDU fuel bundle, 19:33104 (IA;CA) 
Canadian activities relevant to nuclear power plant ageing and 
life extension of components, 19:33135 (RA;XA) 
Canadian fuel development, 19:33099 (1A;CA) 
Fission-product releases during post-irradiation annealing of 
high-burnup CANDU fuel, 19:33119 (IA;CA) 
Optimization of CANDU reactor bundles for advanced fuel cy- 
cles, 19:33101 (IA;CA) 
Options for the direct use of spent PWR fuel in CANDU 
(DUPIC), 19:33103 (IA;CA) 
Post-test simulations of BTF-107: An in-reactor loss-of coolant 
test with flow blockage and rewet, 19:33118 (IA;CA) 
Safety analysis for nuclear fuel experiments, 19:33116 (IA;CA) 
The status of the program to develop the CANFLEX fuel bundle, 
19:33102 (IA;CA) 
Third international conference on CANDU fuel: Conference pro- 
ceedings, 19:33094 (I;CA) 
CANIS LATRANS 
See COYOTES 
CANISTERS 
See CONTAINERS 
CANNIKIN EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPITAL COSTS 
See CAPITALIZED COST 
CAPITALIZED COST 
SYSPLAN: Load Leveling Battery System Costs, 19:35055 
(CM;US) 
CAPSULES 
Results from annual testing of ARECO cesium capsules from 
1990-1994, 19:32597 (R;US) 
CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 
PYROLYTIC CARBON 





Characterization and performance of DLC films synthesized by 
plasma and ion beam techniques, 19:33694 (R;US) 

L-subshell resolved photon angular distribution of radiative elec- 
tron capture into He-like uranium, 19:34758 (R;DE) 

Measurements of carbon and tungsten erosion/deposition in the 
Dill-D divertor, 19:34979 (R;US) 

Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 

Renewable energy and its potential for carbon emissions reduc- 
tions in developing countries: Methodology for technology 
evaluation: Case study application to Mexico, 19:33406 (R;US) 

West Virginia US Department of Energy experimental program 
to stimulate competitive research: Section 2: Human re- 
source development; Section 3: Carbon-based structural 
materials research cluster; Section 3: Data parallel algorithms 
for scientific computing, 19:33356 (R;US) 

CARBON 13 

Experiments with single and double lambda hypernuclei, 

19:34688 (R;US) 
CARBON 14 

Carbon-14 measurements at three PWR type nuclear power 
plants, 19:33230 (1A;AT) 

Variation of radiocarbon in unhusked rice harvested in Japan 
during 1965-1978, 19:33758 (R;TH;In Thai) 

CARBON CYCLE 
The Hamburg ocean carbon cycle circulation model. Cycle 1, 
19:34229 (R;DE) 
CARBON DIOXIDE 
Acceleration 
Advanced turbine/CO> pellet accelerator, 19:33481 (R;US) 
Air Pollution Abatement 

The future role of reforestation in reducing buildup of atmo- 

spheric CO2, 19:32907 (R;US) 
Air Pollution Control 

Removal of COz2 in closed loop off-gas treatment systems, 

19:34214 (R;US) 
Air-Biosphere Interactions 

Modelling interactions of carbon dioxide, forests, and climate, 

19:34219 (R;US) 
Ecological Concentration 

Assessment of COz projections, 19:34273 (R;US) 

Carbon dioxide emissions from fossil fuel consumption and 
cement manufacture, 1751-1991; and an estimate of their iso- 
topic composition and latitudinal distribution, 19:34224 (R;US) 

Historic patterns of CO. emissions from fossil fuels: Implica- 
tions for stabilization of emissions, 19:34227 (R;US) 

One strategy for estimating the potential soil carbon storage due 
to COz fertilization, 19:34223 (R;US) 

Removal of COz in closed loop off-gas treatment systems, 
19:34214 (R;US) 

Environmental Effects 

Modelling interactions of carbon dioxide, forests, and climate, 

19:34219 (R;US) 
Global Aspects 

Carbon dioxide emissions from fossil fuel consumption and 
cement manufacture, 1751-1991; and an estimate of their iso- 
topic composition and latitudinal distribution, 19:34224 (R;US) 

Historic patterns of CO2 emissions from fossil fuels: Implica- 
tions for stabilization of emissions, 19:34227 (R;US) 

Historical Aspects 

Carbon dioxide emissions from fossil fuel consumption and 
cement manufacture, 1751-1991; and an estimate of their iso- 
topic composition and latitudinal distribution, 19:34224 (R;US) 

Historic patterns of CO. emissions from fossil fuels: Implica- 
tions for stabilization of emissions, 19:34227 (R;US) 

Methanation 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report number 13, 1 
October-31 December 1993, 19:32917 (R;US) 

Transition metal oxides deposited on rhodium and platinum: 
Surface chemistry and catalysis, 19:33792 (R;US) 

Separation Equipment 

Development of active-transport membrane devices, 19:33740 

(R;US) 


CATACARB PROCESS 


Sorption 

A calcium oxide sorbent process for bulk separation of carbon 

dioxide, 19:32868 (R;US) 
Stabilization 

Historic patterns of COz emissions from fossil fuels: Implica- 

tions for stabilization of emissions, 19:34227 (R;US) 
Waste Product Utilization 

Systems and economic analysis of microalgae ponds for con- 
version of CO2 to biomass: Third quarterly technical progress 
report, March 16—June 15, 1994, 19:32880 (R;US) 

CARBON DIOXIDE ACCEPTOR PROCESS 

See COAL GASIFICATION 

CARBON DIOXIDE INJECTION 

Field verification of CO2-foam: Quarterly report, April 1-June 

30, 1994, 19:32300 (R;US) 
CARBON DIOXIDE LASERS 

Design of a COz-laser Thomson scattering ion-tail diagnostic for 

Aicator C-Mod, 19:34802 (R;US) 
CARBON MONOXIDE 

Development and testing of low-Btu fuel gas turbine combus- 
tors, 19:32988 (R;US) 

Potential impacts on air quality of the use of ethanol as an alter- 
native fuel: Final report, 19:32910 (R;US) 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:33485 (R;US) 

Transition metal oxides deposited on rhodium and platinum: 
Surface chemistry and catalysis, 19:33792 (R;US) 

CARBON MCNOXIDE LASERS 

Electrically excited CO-lasers with gasdynamic 

19:33935 (R;DE;in German) 
CARBON STEELS 

Chemical and electrochemical interactions on corroding metal 
surfaces, 19:33537 (R;US) 

Fatigue fracture analysis in medium carbon structural steel and 
austenitic stainless steel by X-ray fractography, 19:33579 
(I;MY) 

CARBON TETRACHLORIDE 

Resonance Raman spectroscopy of volatile organics — Carbon 

tetrachloride, 19:33730 (R;US) 
CARBONATE ROCKS 

See also LIMESTONE 

Effective-stress-law behavior of Austin chalk rocks for deforma- 
tion and fracture conductivity, 19:32292 (R;US) 

CARCINOMAS 
Characterization and utilization of a monoclonal antibody 
against pancreatic carcinoma, 19:34374 (R;US) 

CARDIAC OUTPUT 

See BLOOD CIRCULATION 
CARIBOU 

See DEER 
CARL STILL PROCESS 

See DESULFURIZATION 
CAROTENOIDS 

A photophysical control mechanism for zeaxanthin-associated 
radiationless energy dissipation in photosynthesis, 19:32928 
(R;US) 

CARPETBAG EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASINGS 
See COVERINGS 
CASTING MOLDS 
Emittance of investment casting molds, 19:33720 (R;US) 
CAT-OX PROCESS 
See DESULFURIZATION 
CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 
CATACARB PROCESS 
See DESULFURIZATION 


cooling, 
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CATALYSTS 
Chemical Preparation 


CATALYSTS 
Chemical Preparation 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report number 11, Aprit-June, 1994, 19:34235 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, June-August, 1994, 
19:32919 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 Apri+-30 June 1994, 
19:34236 (R;US) 

Chemical Properties 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 Apri+30 June 1994, 
19:34236 (R;US) 

Comparative Evaluations 

A novel concept for high conversion of coal to liquids: Final re- 

port, 1 September 1988-31 August 1992, 19:32092 (R;US) 
Computer-Aided Design 

Light hydrocarbon gas conversion using halogenated porphyrin 
catalysts, 19:32923 (R;US) 

Report on DOE - industry workshop on Computer-Aided Cata- 
lyst Design (CACD), 19:33790 (R;US) 

Deactivation 

Infrared study of carbon deposits on bimetallic catalysts: Final 

report, 1 September 1986-30 May 1994, 19:33776 (R;US) 
Flue Gas 

Catalytic purification of gases from a straw gasification process, 

19:32896 (R;DK;In Danish) 
Gasification 

Catalytic purification of gases from a straw gasification process, 

19:32896 (R;DK;In Danish) 
Materials Testing 

Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:33485 (R;US) 

Performance Testing 

Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report, July 1, 1991— 
September 30, 1991, 19:32099 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report No. 64, July 1, 
1992—September 30, 1993, 19:32100 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, Third quarter FY 1990 
(April 1—June 30, 1990), 19:32094 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, Fourth quarter FY 1990 
(July i—September 30, 1990), 19:32095 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, First quarter FY 1991 
(October 1—-December 31, 1990), 19:32096 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, First quarter FY 1989 
(October 1-December 31, 1988), 19:32093 (R;US) 

Hydrous metal oxide catalysts for oxidation of hydrocarbons, 
19:32324 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January-March, 1994, 19:32111 (R;US) 

Novel catalysts for methane activation: Quarterly report No. 6, 
January 1, 1994—March 31, 1994, 19:32921 (R;US) 

Physical Properties 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 April+-30 June 1994, 
19:34236 (R;US) 

Precursor 

The role of catalysts precursor anions in coal gasification: 
Fourth quarterly report, 19:32106 (R;US) 

The role of catalysts precursor anions in coal gasification: Ninth 
quarterly report, [October-December 1993], 19:32105 (R;US) 


640 ERA Vol. 19, No. 12 


Production 
Technology development for iron F-T catalysts: Final report, 
19:32918 (R;US) 
Structural Chemical Analysis 
Correlations between surface structure and catalytic activ- 
ity/selectivity: Progress report, January 1, 1994—December 
31, 1994, 19:33777 (R;US) 
CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZATION 
CATHODES 
See also PHOTOCATHODES 
Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
Photoelectrons beam measurement from a magnesium cathode 
in a RF electron gun, 19:34020 (R;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Diffusion of anions and cations in compacted sodium bentonite, 
19:32545 (R;Fl) 
CATTLE 
Biological half-life of cesium in muscular tissue of cattle effi- 
ciency of cesium-binding substances, 19:34317 (IA;AT) 
CAUSTIC FLOODING 
Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it's application to mature Minnelusa 
waterfloods: Technical progress report for the period of April 
June, 1994, 19:32294 (R;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Design of RF-cavities for CW operation, 19:34080 (R;US) 
Microcavity structures, 19:34005 (R;US) 
CBA PROCESS 
See DESULFURIZATION 
CDF 
See FERMILAB COLLIDER DETECTOR 
CELL FLOW SYSTEMS 
Flow cytometry: A powerful technology for measuring biomark- 
ers, 19:34381 (R;US) 
CELL MEMBRANES 
Cell membrane potentials induced during exposure to EMP 
fields, 19:34476 (R;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CEMENT INDUSTRY 
Passamaquoddy Technology Recovery Scrubber™ at the 
Dragon Products, Inc. Cement Plant located in Thomaston, 
Maine: 1990 Annual technical report, 19:32171 (R;US) 
CEMENTS 
Carbon dioxide emissions from fossil fuel consumption and 
cement manufacture, 1751-1991; and an estimate of their iso- 
topic composition and latitudinal distribution, 19:34224 (R;US) 
CENTRAL REGION 
See USA 
CERAMIC MELTERS 
Preliminary melter performance assessment report, 19:32497 
(R;US) 
CERAMICS 
Ceramic technology for advanced heat engines, 19:33625 (R;US) 
Control and characterization of ceramics materials by photother- 
mic radiometry, 19:33642 (R;FR;In French) 
Emittance of investment casting molds, 19:33720 (R;US) 
Heterogeneous nucleation of calcium oxalate on native oxide 
surfaces, 19:33648 (R;US) 
High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 12, June 1—August 31, 1994, 
19:33637 (R;US) 
Magnetically controlled deposition of metals using gas plasma: 
Quarterly progress report, April-June 1994, 19:33574 (R;US) 
Materials processing using a variable frequency microwave fur- 
nace, 19:33618 (R;US) 
Materials support for HITAF, 19:32204 (R;US) 
Materials/manufacturing element of the Advanced Turbine Sys- 
tem Program, 19:33478 (R;US) 





Measurement of residual stresses on ceramic materials with 
high spatial resolution, 19:33619 (R;US) 

The behaviour of ceramic breeder materials with respect to tri- 
tium release and pellet/pebble mechanical integrity, 19:33639 
(R;NL) 

Tritium release and gamma activity of various lithium ceramics 
irradiated by fast and thermal neutrons (COMPLIMENT ex- 
periment), 19:34962 (R;DE) 

CERCLA 
See US SUPERFUND 
CERIUM 

Using 15-crown-5, 18-crown-6 and dicyclohexano-18-crown-6 
for Am, Ce, Eu and Cm extraction from acid solutions, 
19:33761 (R;US) 

CERIUM HYDROXIDES 

Thermal decomposition study of uranyl nitrate and cerium hy- 

droxide in a spray dryer, 19:32369 (|;BR;In Portuguese) 
CERIUM OXIDES 

Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R;US) 

Microwave sintering of ZrO2-12 mol% CeOs, 19:33617 (R;US) 

Studies of binary cerium(IV)-praseodymium(IV) and cerium(IV)- 
terbium(IV) oxides as pigments for ceramic applications, 
19:33644 (I;BR;In Portuguese) 

CESIUM 

Criteria for cesium capsules to be shipped as special form ra- 
dioactive material, 19:32593 (R;US) 

lon exchange pretreatment of alkaline radwaste for cesium re- 
moval, 19:32658 (R;US) 

Review and assessment of technologies for the separation of 
cesium from acidic media, 19:33760 (R;US) 

Statement of work for architect-engineer services, initial pre- 
treatment module, 19:32579 (R;US) 

CESIUM 137 

Remedial investigation/feasibility study report for lower Watts 

Bar Reservoir Operable Unit, 19:32751 (R;US) 
CESIUM CHLORIDES 

Results from annual testing of ARECO cesium capsules from 

1990-1994, 19:32597 (R;US) 
CESIUM COMPOUNDS 

See also CESIUM CHLORIDES 

Application of new synchrotron powder diffraction techniques to 
anomalous scattering from glasses, 19:34008 (R;US) 

CFC 

See CHLOROFLUOROCARBONS 
CHALKS 

See LIMESTONE 
CHARCOAL 

Charcoal transportation and distribution, 19:32906 (R;SE) 

Environmental impact assessment of the charcoal production 
and utilization system in central Zambia, 19:32911 (R;SE) 

Health effects of charcoal production from earth kilns in 
Chisamba area, Zambia, 19:32914 (R;SE) 

CHARGED PARTICLES 
See also ALPHA PARTICLES 
IONS 

Laser wakefield excitation and measurement on a femtosecond 
time scale: Theory and experiment: Progress report, Septem- 
ber 1, 1993—August 31, 1994, 19:34507 (R;US) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 
CHARGING MACHINES (REACTOR) 

See REACTOR CHARGING MACHINES 
CHARM PARTICLES 

A tau-charm-factory at Argonne, 19:33967 (R;US) 

Summary of the working group on tests of QCD, 19:34573 (R;US) 

Who needs light stops?: Direct partonic, vector-meson- 
dominant and single-resolved-photonic two-photon processes 
for charm-quark pair production, 19:34719 (R;JP) 

CHARPY TEST 

The production of calibration specimens for impact testing of 

subsize Charpy specimens, 19:33181 (R;US) 


CHEMICAL INDUSTRY 


CHARS 

Analyzing organic sulfur in coal/char: Integrated mild gasifica- 
tion/XANES methods: Technical report, 1 March-31 May 
1994, 19:32115 (R;US) 

Bench-scale development of mild gasification char desulfuriza- 
tion: Technical report, 1 March—-31 May 1994, 19:32119 (R;US) 

Char particle fragmentation and its effect on unburned carbon 
during pulverized coal combustion: Quarterly report, 1 Jan- 
uary 1994-31 March 1994, 19:32223 (R;US) 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, April 1—-June 30, 1994, 19:32144 
(R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Quarterly technical report, March 1, 1994—June 30, 1994 
(Quarter No. 11), 19:32042 (R;US) 

Empirical modeling of black liquor char gasification, 19:32884 
(R;Fl) 

Role of char during reburning of nitrogen oxides: Third quarterly 
report, 1 April 1994—30 June 1994, 19:32186 (R;US) 

The influence of particle-particle interactions on char combus- 
tion in a circulating fluidized bed (CFB) riser: Hydrodynamics 
of the riser, 19:32196 (RA;Fl) 

The role of sodium in pressurized black liquor char gasification, 
19:32885 (R;Fl) 

CHELATING AGENTS 

See also EDTA 

Analysis of radioactive mixed hazardous waste using derivati- 
zation gas chromatography/mass spectrometry, liquid 
chromatography, and liquid chromatography/mass spectrom- 
etry, 19:33762 (R;US) 

Chemical decontamination of process equipment using recy- 
clable chelating agents, 19:34412 (R;US) 

CHEMICAL ANALYSIS 

See also NONDESTRUCTIVE ANALYSIS 

Assessing data quality for a federal environmental restoration 
project: Rationalizing the requirements of multiple clients, 
19:32785 (R;US) 

CHEMICAL EFFLUENTS 

1994 Characterization report for the state approved land dis- 
posal site, 19:32566 (R;US) 

Argonne National Laboratory-East site environmental report for 
calendar year 1993, 19:32681 (R;US) 

Liquid Effluent Monitoring Information System (LEMIS) test 
plans release 1.1, 19:32621 (R;US) 

CHEMICAL ENGINEERING 

Research in the chemical sciences: Summaries of FY 1994, 

19:33724 (R;US) 
CHEMICAL EXPLOSIONS 

Infrasonic observations and modeling of the Minor Uncle High 
Explosive event, 19:34189 (R;US) 

Nevada Test Site closure program, 19:34202 (R;US) 

Observations of TEC fluctuations from an explosion on the 
Earth’s surface, 19:34190 (R;US) 

The non-proliferation experiment and gas sampling as an on- 
site inspection activity: A progress report, 19:33530 (R;US) 

CHEMICAL EXPLOSIVES 
See also NITROCELLULOSE 
PETN 

Applications of classical detonation theory, 19:34191 (R;US) 

DOE explosives safety manual: Revision 7, 19:34188 (R;US) 

Degradation of HEPA filters exposed to DMSO, 19:33874 (R;US) 

Effects of radiation on DMSO solutions with polymeric binders 
and HMX high explosive, 19:33814 (R;US) 

Frontiers of detonation theory, 19:33931 (R;US) 

Increased shock sensitivity of the insensitive explosive LX-17 at 
high temperatures, 19:34195 (R;US) 

Issues with the use of DMSO for warhead dismantlement via 
dissolution, 19:34204 (R;US) 

Results of video height of charge measurement for MIDDLE 
KEY 4, 19:34193 (R;US) 

CHEMICAL HEAT PIPES 
See HEAT PIPES 
CHEMICAL INDUSTRY 
Applications of radioisotopes in industry, 19:32855 (1;TH) 
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CHEMICAL PHYSICS 


CHEMICAL PHYSICS 
Research in the chemical sciences: Summaries of FY 1994, 
19:33724 (R;US) 


CHEMICAL REACTION KINETICS 

Plug flow reactor studies on the ammonia - nitric oxide reaction: 
Influence of mixing conditions and the presence of nitrous ox- 
ide, 19:33765 (R;Fl) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(experimental simulation of oil cracking in source rock), 
19:32343 (RA;JP;in Japanese) 


CHEMICAL REACTIONS 
See also CORROSION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
OXIDATION 
WATER GAS PROCESSES 

Ferrocyanide Safety Project Dynamic X-Ray Diffraction studies 
of sodium nickel ferrocyanide reactions with equimolar ni- 
trate/nitrite salts, 19:32499 (R;US) 

PP: A graphics post-processor for the EQ6 reaction path code, 
19:33802 (R;US) 

CHEMICAL REACTORS 

309 Building transition plan, 19:33299 (R;US) 

A catalytic membrane reactor for facilitating the water-gas shift 
reaction at high temperature, 19:32866 (R;US) 

A novel concept for high conversion of coal to liquids: Final re- 
port, 1 September 1988-31 August 1992, 19:32092 (R;US) 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April 1, 1994-—June 30, 1994, 19:32920 (R;US) 

Development of hollow fiber catalytic membrane reactors for 
high temperature gas cleanup, 19:32074 (R;US) 

Experimental techniques for hydrodynamic characterization of 
multiphase flows in slurry-phase bubble-column reactors, 
19:32129 (R;US) 

Experimental techniques to determine salt formation and deposi- 
tion in supercritical water oxidation reactors, 19:32535 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

Hydrodynamic modelling within the catalytic packed bed reac- 
tors, 19:33725 (R;FR;in French) 

Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R;US) 

METC fluid-bed hot-gas desulfurization PDU, 19:32086 (R;US) 

Numerical strategies in solving gas-liquid reactor models, 
19:33793 (R;Fl) 

Plug flow reactor studies on the ammonia - nitric oxide reaction: 
Influence of mixing conditions and the presence of nitrous ox- 
ide, 19:33765 (R;Fl) 

Slipstream testing of the Direct Sulfur Recovery Process, 
19:32083 (R;US) 

CHEMICAL SPILLS 

Aquatic macroinvertebrates and water quality of Sandia 
Canyon, Los Alamos National Laboratory, December 1992— 
October 1993: Status report, 19:34367 (R;US) 

Latin hypercube sampling with the SESOIL model, 19:34291 
(R;US) 

CHEMICAL WARFARE AGENTS 

Legislative and administrative requirements at the national level 
for implementing the chemical weapons convention, 19:34212 
(R;US) 

Programs that support non-proliferation and defense conversion 
funded by the US Government, 19:33522 (R;US) 

Risk communications and the Chemical Stockpile Emergency- 
Planning Program, 19:34213 (R;US) 

Statement by Dr. Kathleen C. Bailey before the Senate Armed 
Services Committee, 19:33518 (R;US) 

CHEMICAL WASTES 
See also CHEMICAL EFFLUENTS 
300 Area Process Trenches Closure Plan, 19:32440 (R;US) 
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Development of treatment technologies of the processing of 
U.S. Department of Energy mixed waste, 19:32415 (R;US) 

Organic and inorganic hazardous waste stabilization utilizing 
fossil fuel combustion waste materials, 19:32157 (R;US) 

Selection of analytical methods for mixed waste analysis at the 
Hanford Site, 19:32442 (R;US) 

Testing and evaluation of eight decontamination chemicals, 
19:32655 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
NUCLEAR CHEMISTRY 
WATER CHEMISTRY 

CMSPNL: Chemical Management System Lab-Wide Electronic 
Chemical Inventory Tracking, 19:35052 (CM;US) 

Research in the chemical sciences: Summaries of FY 1994, 
19:33724 (R;US) 

CHEMISTRY (WATER) 

See WATER CHEMISTRY 
CHEMSWEET PROCESS 

See DESULFURIZATION 
CHERNOBYLSK-4 REACTOR 

Dose rate and dose calculation in case of time dependent intake 
of radionuclides, 19:33227 (IA;AT) 

Some characteristics of the external exposure in territories 
around Chernobyl, 19:34425 (IA;AT) 

CHERNOFF FACES 
See COMPUTER GRAPHICS 
DATA PROCESSING 
CHEVRON COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORIDES 
See also CESIUM CHLORIDES 
IRON CHLORIDES 
PLATINUM CHLORIDES 
POTASSIUM CHLORIDES 
SODIUM CHLORIDES 

Vapor-liquid equilibrium of chlorides in aqueous systems to high 
temperatures: Application to the Geysers geothermal field, 
19:32959 (R;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

Development and characterization of a fiber optic sensor for a 
quantitative in-situ determination of aqueous solutions of chlo- 
rinated hydrocarbons, 19:33747 (R;DE;In German) 

Hydrogen peroxide treatment of TCE contaminated soil, 
19:34287 (R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 2, 19:32723 
(R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 3, 19:32724 
(R;US) 

Toxic waste avoidance in Hessen: CHC residues: Phase I-lll. 
Survey of results, 19:33486 (1;DE;iIn German) 

Two practical incineration-alternative prototype demonstrations 
for TSCA and RCRA wastes, 19:32476 (R;US) 

CHLORINE COMPOUNDS 
See also CHLORIDES 
HYDROCHLORIC ACID 

Chlorine in coal and its relationship with boiler corrosion: Tech- 

nical report, 1 March-31 May 1994, 19:32146 (R;US) 
CHLOROFLUOROCARBONS 

Ozone-depleting-substance 
19:34239 (R;US) 

Precision cleaning with supercritical carbon dioxide for the elimi- 
nation of organic solvents and the reduction of hazardous 
wastes, 19:33858 (R;US) 


control and phase-out plan, 





Proceedings of the 1993 non-fluorocarbon insulation, refrigera- 
tion and air conditioning technology workshop, 19:33451 
(R;US) 
Report on DOE - industry workshop on Computer-Aided Cata- 
lyst Design (CACD), 19:33790 (R;US) 
CHO CELLS 
Experimental studies to determine the distribution and localiza- 
tion of proteins in cells: Final progress report, April 1, 
1992—March 31, 1993, 19:34380 (R;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMIUM 
Extent of chromium contamination beneath the 60s pits in the 
Chemical Waste Landfill at Sandia National Laboratories, Al- 
buquerque, New Mexico, 19:32682 (R;US) 
lon mixing in oxide-sapphire systems, 19:33622 (R;US) 
Remediation of ground water containing volatile organic com- 
pounds and tritium, 19:32787 (R;US) 
CHROMIUM 51 
Preparation of chromium-51 by Szilard-Chalmers effect from 
potassium chromate, 19:33832 (R;TH;In Thai) 
CHROMIUM ALLOYS 
See also CHROMIUM BASE ALLOYS 
CHROMIUM-NICKEL STEELS 
Alloying effects on the high-temperature oxidation resistance of 
Cr-Cr2Nb, 19:33563 (R;US) 
Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics, microstructure and chemistry: Final technical report, 
June 1, 1988—November 30, 1993, 19:33572 (R;US) 
Environmental effects on iron aluminide, 19:33561 (R;US) 
Phase transformations and phase relations in TisoPd(s50_x) TMx 
alloys, 19:33606 (R;US) 
CHROMIUM BASE ALLOYS 
CroNb development, 19:33542 (R;US) 
CHROMIUM OXIDES 
Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R;US) 
lon mixing in oxide-sapphire systems, 19:33622 (R;US) 
CHROMIUM-NICKEL STEELS 
Gravitational effects on the development of weld-pool and solidi- 
fication microstructures, 19:33566 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHS TORSATRON 
High-beta discharges with neutral beam injection in CHS, 
19:34969 (R;JP) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See CIRCULATING SYSTEMS 
CIRCULATING SYSTEMS 
Second-generation PFBC systems research and development — 
Phase 2, circulating PFBC test results, 19:32206 (R;US) 
CIRCULATION (BLOOD) 
See BLOOD CIRCULATION 
CISTRONS 
See GENES 
CITIES 
See URBAN AREAS 
CITREX PROCESS 
See DESULFURIZATION 
WASTE PROCESSING 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAYS 
See also BENTONITE 
ILLITE 
SMECTITE 
Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 Apri+-30 June 1994, 
19:34236 (R;US) 


COAL 
Cleaning 


CLEAN AIR ACTS 
Enhancement and modernization of an air permit management 
system: Is it worth the effort?, 19:33384 (R;US) 
Ozone-depleting-substance control and phase-out pian, 
19:34239 (R;US) 
CLEANAIR PROCESS 
See DESULFURIZATION 
CLERICAL PERSONNEL 
See PERSONNEL 
CLIMATE MODELS 
A statistical-dynamical downscaling procedure for global climate 
simulations, 19:34258 (1;DE) 
On coupling global biome models with climate models, 
19:34250 (R;DE) 
The message passing version of the parallel Community Cli- 
mate Model, 19:34220 (R;US) 
CLIMATES 
A global data set of land-surface parameters, 19:34255 (R;DE) 
CLIMATIC CHANGE 
See also GREENHOUSE EFFECT 
Global change integrating factors: Tropical tropopause trends, 
19:34215 (R;US) 
Modeiling interactions of carbon dioxide, forests, and climate, 
19:34219 (R;US) 
Site Scientific Mission Plan for the Southern Great Plains CART 
site, July-December 1994, 19:34217 (R;US) 
The role of large-scale, extratropical dynamics in climate 
change, 19:34233 (R;US) 
The social construct of climate and climate change, 19:34251 
(R;DE) 
CLINCH RIVER 
Remedial investigation/feasibility study report for lower Watts 
Bar Reservoir Operable Unit, 19:32751 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILITY 
See LAMPF LINAC 
CLOUDS 
Site Scientific Mission Plan for the Southern Great Plains CART 
site, July-December 1994, 19:34217 (R;US) 
CLOVER 
Plant response to FBC waste-coal slurry solid mixtures: Techni- 
cal report, 1 March-31 May 1994, 19:32185 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CO-GENERATION 
See COGENERATION 
C02 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also COAL FINES 
SUBBITUMINOUS COAL 
Agglomeration 
Development of a gas-promoted oil agglomeration process: 
Technical progress report, April 1, 1994—June 30, 1994, 
19:32049 (R;US) 
Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, 1 April-30 June 1994, 19:32046 (R;US) 
Calorific Value 
New analytical approaches of coal science, 19:32152 (R;SE) 
Chemical Reaction Kinetics 
Gas-phase reactions at combustion and gasification, 19:32197 
(RA;Fl) 
Chemical Reactions 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, April 1994—June 1994, 19:32104 (R;US) 
Cleaning 
Development of a gas-promoted oil agglomeration process: 
Technical progress report, April 1, 1994—June 30, 1994, 
19:32049 (R;US) 
Development of a gas-promoted oil agglomeration process: 
Technical progress report, October 1, 1993—September 30, 
1994, 19:32050 (R;US) 
Removal of mercury from powder river basin coal by low- 
temperature thermal treatment, 19:32037 (R;US) 
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COAL 
Combustion 


Combustion 

Characterisation of fuels for advanced pressurised combustion, 
19:32199 (RA;Fl) 

Co-firing waste materials in an advanced pressurized fluidized- 
bed combustor, 19:32991 (R;US) 

Combustion of dense streams of coal particles: Final report, Au- 
gust 29, 1990—February 28, 1994, 19:32218 (R;US) 

Emissions of air toxics from coal-fired boilers: Arsenic, 
19:32154 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report number 7, April- 
June 1994, 19:32221 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report No. 5, October 1, 1990—December 31, 
1990, 19:32181 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report Number 3, April 1, 1990—June 
30, 1990, 19:32173 (R;US) 

Integrated emissions control system for residential CWS 
furnace: Quarterly status report Number 2, January 1, 1990— 
March 31, 1990, 19:32172 (R;US) 

Integrated emmissions control system for residential CWS fur- 
nace: Quarterly status report Number 1, September 20, 
1989—-December 31, 1989, 19:32180 (R;US) 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, March 15, 1994—June 14, 1994, 19:32220 (R;US) 

Status of the Morgantown Energy Technology Center's Particu- 
late Cleanup Program — enabling technology for advanced 
coal-based power systems, 19:33004 (R;US) 

Suppression of fine ash formation in pulverized coal flames: 
Quarterly technical progress report No. 7, April 1, 1994—June 
30, 1994, 19:32225 (R;US) 

Combustion Kinetics 

Char particle fragmentation and its effect on unburned carbon 
during pulverized coal combustion: Quarterly report, 1 Jan- 
uary 1994-31 March 1994, 19:32223 (R;US) 

Combustion Products 

Abrasive wear by diesel engine coal-fuel and related particles, 
19:32228 (R;US 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1994—June 1994, 19:32073 (R;US) 

Compiled Data 
Quarterly coal report, January—March 1994, 19:32231 (R;US) 
Coprocessing 
Cooperative research in coal liquefaction: Technical progress 
report, May 1, 1993—April 30, 1994, 19:32125 (R;US) 
Deashing 
Electrostatic beneficiation of coal, 19:32035 (R;US) 
Denitrification 

Supercritical thermodynamics of sulfur and nitrogen species 
Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US 

Desulfurization 

Electrostatic beneficiation of coal, 19:32035 (R;US) 

Fluidization studies using Phillips Z-SORB sorbent, 19:32065 
(R;US) 

Microbial extraction of sulfur from model coal organosulfur com- 
pounds, 19:32055 (R;US) 

Studies of incipient oxidation of pyrite for improved rejection: 
Seventh quarterly technical progress report, April 1, 1994— 
June 30, 1994, 19:32047 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 


Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US) 


Drying 
COMPCOAL™: A profitable process for production of a stable 
high-Btu fuel from Powder River Basin coal, 19:32036 (R;US) 
Electrostatic Separation 
Electrostatic beneficiation of coal, 19:32035 (R;US) 
Environmental impacts 


The damage function approach for estimating fuel cycle exter- 
nalities, 19:32187 (R;US) 
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Flotation 

Effect of coal beneficiation process on rheology/atomization of 
coal water slurries: Quarterly progress report, 1 May 1994-31 
July 1994, 19:32134 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, 1 April-30 June 1994, 19:32046 (R;US) 

Pelietization of fine coals: Technical Progress report, June 1, 
1991—August 31, 1991, 19:32038 (R;US) 

Studies of incipient oxidation of pyrite for improved rejection: 
Seventh quarterly technical progress report, April 1, 1994— 
June 30, 1994, 19:32047 (R;US) 

Fluidized-Bed Combustion 

Coal combustion research - discussion of current activities, 
19:32227 (RA;US) 

Development of second-generation pressurized fluidized bed 
combustion process, 19:32205 (R;US) 

Gas-phase reactions at combustion and gasification, 19:32197 
(RA;Fl) 

Market assessment and technical feasibility study of PFBC ash 
use, 19:32167 (R;US) 

Organic and inorganic hazardous waste stabilization utilizing 
fossil fuel combustion waste materials, 19:32157 (R;US) 

Power Systems Development Facility: Quarterly technical 
progress report, April 1—June 30, 1994, 19:32209 (R;US) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 2, 19:32085 (R;US) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 1, 19:32212 (R;US) 

Westinghouse advanced particle filter system, 19:32061 (R;US) 

Fuel Substitution 

Alternative methods of reducing air pollution from low-emissions 

sources in Krakow, 19:32155 (R;US) 
Gasification 

The development of cogasification for coaVbiomass and for 
coal/waste mixtures and the reduction of emissions, 19:32053 
(RA;FI) 

Heavy Media Separation 

Effect of coal beneficiation process on rheology/atomization of 
coal water slurries: Quarterly progress report, 1 May 1994-31 
July 1994, 19:32134 (R;US) 

Hydrogenation 

Use of hydropyrolysis-MS to probe the hydrocracking of 

diphenylalkane linkages in the solid state, 19:32059 (R;US) 
Market 
Foreign markets for US Clean Coal Technologies, 19:33386 
(R;US) 
Minerals 
New analytical approaches of coal science, 19:32152 (R;SE) 
Neutron Activation Analysis 

Use of generator produced neutrons in coal analysis: Final re- 

port, 19:32135 (R;US) 
Nuclear Magnetic Resonance 

Two dimensional NMR and NMR relaxation studies of coal 
structure: Progress report, 1 January 1994-31 March 1994, 
19:32141 (R;US) 

Two dimensional NMR and NMR relaxation studies of coal 
Structure: Progress report, 1 April 1994-30 June 1994, 
19:32142 (R;US) 

Pelletizing 

Pelietization of fine coals: Technical Progress report, June 1, 

1991—August 31, 1991, 19:32038 (R;US) 
Pyrolysis 

ENCOAL mild coal gasification project: Annual report, 19:32078 
(R;US) 

Use of hydropyrolysis-MS to probe the hydrocracking of 
diphenylalkane linkages in the solid state, 19:32059 (R;US) 

Refining 

Refining of fossil resin flotation concentrate from western coal: 
Sixth quarter final report, April 1, 1994—June 30, 1994, 
19:32113 (R;US) 

Research Programs 


PETC review: A global role for energy: Issue 10, Summer 1994, 
19:33390 (R;US) 





Staged Combustion 
Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
April 1, 1994—June 30, 1994, 19:32226 (R;US) 
Structural Chemical Analysis 
CAMD studies of coal structure and coal liquefaction, 19:32153 
(R;US) 
Two dimensional NMR and NMR relaxation studies of coal 


structure: Progress report, 1 April 1994-30 June 1994, 
19:32142 (R;US) 


Two dimensional NMR and NMR relaxation studies of coal 


structure: Progress report, 1 January 1994-31 March 1994, 
19:32141 (R;US) 


VHF EPR quantitation and speciation of organic sulfur in coal: 
Technical report, 1 March-31 May 1994, 19:32147 (R;US) 
Structural Models 
Thermolysis of phenethyl phenyl ether: A model of ether link- 
ages in low rank coal, 19:32132 (R;US) 
Surtace Properties 
The role of catalysts precursor anions in coal gasification: 
Fourth quarterly report, 19:32106 (R;US) 
The role of catalysts precursor anions in coal gasification: Ninth 
quarterly report, [October-December 1993], 19:32105 (R;US) 
Technology Transfer 
The environmental impact of coal technology: Politics and 
methods of achieving an international convention to protect 
the earth's atmosphere, 19:32191 (|;DE;in German) 
Water Removal 
Evaluation of hyperbaric filtration for fine coal dewatering: Sev- 
enth quarterly technical progress report, April 1, 1994—June 
30, 1994, 19:32124 (R;US) 
COAL BURNING APPLIANCES 
Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:32155 (R;US) 
COAL DEPOSITS 
Use of generator produced neutrons in coal analysis: Final re- 
port, 19:32135 (R;US) 
COAL FINES 
Development of a gas-promoted oil agglomeration process: 
Technical progress report, October 1, 1993—September 30, 
1994, 19:32050 (R;US) 
Pelletization of fine coals: Progress report, December 1, 1992- 
February 28, 1993, 19:32041 (R;US) 
Pelletization of fine coals: Technical progress report, June 1, 
1992—August 31, 1992, 19:32039 (R;US) 
Pelietization of fine coals: Technical progress report, September 
1, 1992—November 30, 1992, 19:32040 (R;US) 
COAL FUEL CELLS 
Monolithic solid oxide fuel cell technology advancement for 
coal-based power generation: Annual report, October 1991- 
September 1992, 19:33410 (R;US) 
COAL GAS 
Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, April 1, 1994—June 
30, 1994, 19:32084 (R;US) 
Development of disposal sorbents for chloride removal from 
high-temperature coal-derived gases, 19:32166 (R;US) 
High temperature electrochemical separation of H2S from coal 
gasification streams, 19:32108 (R;US) 
High temperature hydrogen sulfide removal with stannic oxide, 
19:32999 (R;US) 
PFBC dust cake studies, 19:33000 (R;US) 
Simultaneous removal of H2S and NHz in coal gasification pro- 
cesses, 19:32170 (R;US) 
COAL GASIFICATION 
ENCOAL mild coal gasification project: Annual report, 19:32078 
(R;US) 
Multifuel gasification, 19:32888 (RA;Fl) 
Bench-Scale Experiments 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
Aprit-June 1994, 19:32063 (R;US) 


COAL LIQUEFACTION 


Catalysts 

The role of catalysts precursor anions in coal gasification: 
Fourth quarterly report, 19:32106 (R;US) 

The role of catalysts precursor anions in coal gasification: Ninth 
quarterly report, [October-December 1993], 19:32105 (R;US) 

Chemical Reaction Kinetics 

Analyzing organic sulfur in coal/char: Integrated mild gasifica- 
tion/XANES methods: Technical report, 1 March-31 May 
1994, 19:32115 (R;US) 

Bench-scale development of mild gasification char desulfuriza- 
tion: Technical report, 1 March-31 May 1994, 19:32119 (R;US) 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, April 1-June 30, 1994, 19:32144 
(R;US) 

Coal ash behavior in reducing environments, 19:32060 (R;US) 

Gas-phase reactions at combustion and gasification, 19:32197 
(RA;Fl) 

Rate inhibition of steam gasification by adsorbed hydrogen: 
Technical progress report: 1 April 1994-30 June 1994, 
19:32126 (R;US) 

Environmental Effects 

Sampling and analyses report, postburn sampling for RM1 Site, 

Hanna, Wyoming, 19:32188 (R;US) 
Hot Gas Cleanup 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, April 1, 1994—June 
30, 1994, 19:32084 (R;US) 

Bench-scale testing and evaluation of the direct sulfur recovery 
process: Final report, February 1990—March 1994, 19:32161 
(R;US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup: Final report, February 1990—April 1994, 
19:32067 (R;US) 

Hot gas cleaning development for intermediate temperatures 
application to gasification combined cycle processes, 
19:32982 (RA;Fl) 

Integrated hot fuel gas cleaning for advanced gasification com- 
bined cycle processes, 19:32983 (RA;Fl) 

Westinghouse advanced particle filter system, 19:32061 (R;US) 

Htgr Type Reactors 

High temperature process heat application of nuclear energy in 

China, 19:33075 (RA;XA) 
Meetings 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 2, 19:32085 (R;US) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 1, 19:32212 (R;US) 

Process Development Units 

Scale-up of mild gasification to a process development unit: Quar- 

terly report, November 1993—February 1994, 19:32079 (R;US) 
Residues 

Fluidised-bed combustion of gasification residue, 19:32203 
(RA;Fl) 

COAL GASIFICATION PLANTS 

Development of a radio frequency surface contour mapping sys- 
tem, 19:32058 (R;US) 

IGCC system studies, 19:32995 (R;US) 

Integrated gasification combined cycle - a view to the future, 
19:33005 (R;US) 

LWA demonstration applications using Illinois coal gasification 
slag: Phase Il: Technical report, 1 March-31 May 1994, 
19:32184 (R;US) 

Transport reactor development status, 19:32066 (R;US) 

COAL INDUSTRY 
Steag. Annual report 1992, 19:33388 (1;DE;In German) 
COAL LIQUEFACTION 

See also TSL PROCESS 

A novel concept for high conversion of coal to liquids: Final re- 
port, 1 September 1988-31 August 1992, 19:32092 (R;US) 

Advanced direct liquefaction concepts for PETC generic units: 


Quarterly technical progress report, January-March, 1994, 
19:32102 (R;US) 
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COAL LIQUEFACTION 


Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report, July 1, 1991— 
September 30, 1991, 19:32099 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report No. 64, July 1, 
1992-September 30, 1993, 19:32100 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, January 1, 1991—March 
31, 1991, report No. 40, 19:32097 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Third quarterly technical progress report No. 44, April 1, 
1991—June 30, 1991, 19:32098 (R;US) 

Cooperative research in coal liquefaction: Technical progress 
report, May 1, 1993—April 30, 1994, 19:32125 (R;US) 

Experimental techniques for hydrodynamic characterization of 
multiphase flows in slurry-phase bubble-column reactors, 
19:32129 (R;US) 

Fundamental studies of water pretreatment of coal: Ninth quar- 
terly report, 1 October 1991-31 December 1991, 19:32101 
(R;US) 

lon exchange and adsorption on low rank coals for liquefaction, 
19:32054 (R;US) 

Mathematical modeling of an advanced bioreactor for coal solu- 
bilization, 19:32127 (RA;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January—March, 1994, 19:32111 (R;US) 

Oxidative processes relevant to the conversion of coal catalyzed 
by enzymes in organic solvents, 19:32128 (RA;US) 

Premium distillate products from direct liquefaction of coal, 
19:32131 (R;US) 

The use of thermogravimetric analysis to follow the conversion 
of coal derived resids in the resid recycling process, 19:32056 
(R;US) 


COAL LIQUIDS 

A novel concept for high conversion of coal to liquids: Final re- 
port, 1 September 1988-31 August 1992, 19:32092 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report, July 1, 1991— 
September 30, 1991, 19:32099 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Fourth quarterly technical progress report No. 64, July 1, 
1992—September 30, 1993, 19:32100 (R;US) 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Final quarterly technical progress report, 
April 1June 30, 1994, 19:32112 (R;US) 

Lower active metals loading for hydrotreating catalysts, 
19:33804 (R;US) 

Premium distillate products from direct liquefaction of coal, 
19:32131 (R:US) 

Upgrading mild gasification liquids to produce electrode binder 
pitch: Technical report, 1 March-31 May 1994, 19:32118 
(R;US) 


COAL MINING 
Treatment process for waste water disposal of the Morcinek 
Mine using coalbed methane, 19:32159 (R;US) 


COAL PREPARATION 

Development of a gas-promoted oil agglomeration process: 
Technical progress report, April 1, 1994—June 30, 1994, 
19:32049 (R;US) 

Development of enhanced sulfur rejection processes: Technical 
progress report, sixth quarter, 1 January 1994-31 March 
1994, 19:32043 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, 1 Apri+-30 June 1994, 19:32046 (R;US) 

Thermodynamics and surface structure of coals: Quarterly re- 
port, April 1-June 30, 1992, 19:32137 (R;US) 

Thermodynamics and surface structure of coals: Quarterly re- 
port, January 1—March 31, 1992, 19:32136 (R;US) 

Thermodynamics and surface structure of coals: Quarterly re- 
port, July 1-September 30, 1992, 19:32138 (R;US) 
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COAL TAR 
Vapor pressures and heats of vaporization of primary coal tars: 
Quarterly technical progress report, 1 April 1994-30 June 
1994, 19:32148 (R;US) 
COAL-DERIVED GASES 
See COAL GAS 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1994—June 1994, 19:32073 (R;US) 
COAL-OIL MIXTURES 
See FUEL OILS 
FUEL SLURRIES 
COALBED METHANE 
See COAL DEPOSITS 
METHANE 
COAST 
See SHORES 
COASTAL WATERS 
X-band microwave backscattering from ocean waves, 19:34369 
(R;US) 
COATED FUEL PARTICLES 
CAPPER: Coated Fuel Particle Irradiation Analysis, 19:35047 
(CM;US) 
Distribution of fission products in graphite sleeves and blocks of 
the eleventh and twelfth OGL-1 fuel assemblies, 19:33263 
(R;JP;In Japanese) 
The diffusion of Ag in the graphitic matrices A3-3 and A3-27, 
19:33070 (R;DE) 
COATINGS 
See also ANTIREFLECTION COATINGS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
Identation testing of RPV weld overlay cladding before and after 
RPV annealing, 19:33917 (RA;XA) 
COBALT 
CO hydrogenation over cobalt Fischer-Tropsch catalysts, 
19:32351 (R;NO) 
lon exchange and adsorption on low rank coals for liquefaction, 
19:32054 (R;US) 
COBALT 60 
Long-term clearance of accidentally inhaled ©°Co aerosols in 
humans, 19:34422 (IA;AT) 
COBALT ALLOYS 
Consequences of oscillatory potentials and angular forces in 
transition metals and their aluminides, 19:33550 (R;US) 
Giant magnetoresistance calculated from first principles, 
19:33541 (R;US) 
COBALT HYDRIDES 
Thermodynamic characterization of new palladium alloy tritides, 
19:33652 (R;US) 
COGENERATION 
A preliminary study on co-generation systems with the modular 
HTGR for Japanese conditions, 19:33076 (RA;XA) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COIL PROCESS 
See COAL LIQUEFACTION 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Infrared study of carbon deposits on bimetallic catalysts: Final 
report, 1 September 1986-30 May 1994, 19:33776 (R;US) 
Quarterly coal report, January—March 1994, 19:32231 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See FERMILAB COLLIDER DETECTOR 





COLLIDING BEAMS 
Report of the interaction region working group, 19:34019 (R;US) 
COLLISIONLESS PLASMA 
A mechanism of collisionless magnetic reconnection, 19:34890 
(R;JP) 
COLLODION 
See NITROCELLULOSE 
COLLOIDS 

See also RADIOCOLLOIDS 

Natural analogue studies of the role of colloids, natural organics 
and microorganisms on radionuclide transport, 19:34296 
(R;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLOR MODEL 

Observation of color coherence via hadronic correlations in 

e*e~ annihilation at ,/s = 58 GeV, 19:34668 (RA;JP) 
COLORADO 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site at Grand Junction, Colorado: Revi- 
sion 1, 19:32738 (R;US) 

Radioactive waste storage issues, 19:32522 (R;US) 

COLUMBIA RIVER 

Audit of Bonneville Power Administration's Management of its 
Fish Recovery Projects, 19:34362 (R;US) 

Columbia River flow-time calculations, 19:34363 (R;US) 

Dose estimates for the solid waste performance assessment, 
19:32810 (R;US) 

Surface energy and radiation budgets in a steppe ecosystem in 
the Upper Columbia River Gorge, 19:34265 (R;US) 

COLUMBIUM 

See NIOBIUM 
COLUMNS (EXTRACTION) 

See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 

See MECHANICAL STRUCTURES 
COMBINED CYCLES 

Combined gas and steam cycles - A thermodynamic analysis at 

full load and part load, 19:32998 (R;SE) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Advanced turbine systems program overview, 19:32996 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, April 1, 1994—June 
30, 1994, 19:32084 (R;US) 

Bench-scale testing and evaluation of the direct sulfur recovery 
process: Final report, February 1990—March 1994, 19:32161 
(R;US) 

Coolside waste management research: Quarterly report, April 
1—June 30, 1994, 19:32163 (R;US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup: Final report, February 1990—April 1994, 
19:32067 (R;US) 

Hot gas cleaning development for intermediate temperatures 
application to gasification combined cycle processes, 
19:32982 (RA;Fl) 

Integrated gasification combined cycle - a view to the future, 
19:33005 (R;US) 

Integrated hot fuel gas cleaning for advanced gasification com- 
bined cycle processes, 19:32983 (RA;Fl) 

Muttifuel gasification, 19:32888 (RA;Fl) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 2, 19:32085 (R;US) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 1, 19:32212 (R;US) 

Wabash River Coal Gasification Repowering Project: Topical re- 
port, July 1992—December 1993, 19:32993 (R;US) 

Westinghouse advanced particle filter system, 19:32061 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 


COMMERCIAL SECTOR 


High-temperature hydrogen-air-steam detonation experiments in 
the BNL small-scale development apparatus, 19:33293 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report No. 5, October 1, 1990—December 31, 
1990, 19:32181 (R;US) 

Integrated emissions control system for residential CWS 
furnace: Quarterly status report Number 2, January 1, 1990— 
March 31, 1990, 19:32172 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report Number 3, April 1, 1990—June 
30, 1990, 19:32173 (R;US) 

Integrated emmissions control system for residential CWS fur- 
nace: Quarterly status report Number 1, September 20, 
1989—December 31, 1989, 19:32180 (R;US) 

LIEKKI 2 - Annual Review 1994: Project reports, 19:32202 
(R;Fl;in Finnish, English, Swedish) 

LIEKKI 2 - Annual Review 1994: Project reports, 19:32195 
(R;Fl;In Finnish, English, Swedish) 

LIEKKI Combustion technology: Final report on the energy re- 
search programme 1988-1992, 19:33840 (R;Fi) 

Moving granular-bed filter development program option | — Com- 
ponent test facilities technical tradeoffs and -issues: Topical 
report, 19:33002 (R;US) 

Status of the Morgantown Energy Technology Center's Particu- 
late Cleanup Program — enabling technology for advanced 
coal-based power systems, 19:33004 (R;US) 


COMBUSTION CHAMBERS 
Development of topping combustor for advanced concept pres- 
surized fluidized-bed combustion, 19:32207 (R;US) 


COMBUSTION PRODUCTS 

See also ASHES 

Fluidized-bed sorbents, 19:32158 (R;US) 

Role of char during reburning of nitrogen oxides: Third quarterly 
report, 1 April 1994—30 June 1994, 19:32186 (R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Development of a pressure gain combustor for improved cycle 
efficiency, 19:33930 (R;US) 

Instrumentation for trace emission measurements, 19:32133 
(R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report No. 5, October 1, 1990—December 31, 
1990, 19:32181 (R;US) 

Integrated emissions control system for residential CWS 
furnace: Quarterly status report Number 2, January 1, 1990- 
March 31, 1990, 19:32172 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report Number 3, April 1, 1990—June 
30, 1990, 19:32173 (R;US) 

Integrated emmissions control system for residential CWS fur- 
nace: Quarterly status report Number 1, September 20, 
1989—December 31, 1989, 19:32180 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1994—June 1994, 19:32073 (R;US) 

Transport reactor development status, 19:32066 (R;US) 

COMMERCIAL BUILDINGS 

1994 Building energy codes and standards workshops: Sum- 
mary and documentation, 19:33454 (R;US) 

A comprehensive approach to integrated envelope and lighting 
systems for new commercial buildings, 19:33449 (R;US) 

Analysis of US commercial building energy use trends, 1972- 
1991, 19:33460 (R;US) 

Energy end-use intensities in commercial buildings, 19:33436 
(R;US) 

Extension to phase 2 energy savings evaluation of the commer- 
cial direct investment program, 19:33452 (R;US) 


COMMERCIAL SECTOR 
Building technology transfer meetings: A collaborative model for 
transferring DOE research results to potential users, 
19:33362 (R;US) 
Opportunities and prospects for demand-side efficiency im- 
provements, 19:33500 (R;US) 
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COMMISSIONING (REACTOR) 


COMMISSIONING (REACTOR) 
See REACTOR COMMISSIONING 
COMMUNICATIONS 

See also DATA TRANSMISSION 

Beyond telecommuting: A new paradigm for the effect of 
telecommunications on travel, 19:33472 (R;US) 

COMPACT HELICAL SYSTEM TORSATRON 

See CHS TORSATRON 

COMPLEX TERRAIN 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Electromagnetic methods, 19:32258 
(RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;lIn Japanese) 

COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPOSITE MATERIALS 
See also REINFORCED CONCRETE 
Corrosion 

High temperature corrosion and crack growth of SiC/SiC at vari- 

able oxygen partial pressures, 19:33711 (R;US) 
Crack Propagation 

High temperature corrosion and crack growth of SiC/SiC at vari- 

able oxygen partial pressures, 19:33711 (R;US) 
Crystal-Phase Transformations 

Transformation behavior in AlpO3-ZrO2 ceramic composites, 

19:33635 (R;US) 
Elasticity 

Elastic anisotropy in hot-pressed SizN, composites: Role of in 
situ B-SigN, grains and added 6-Si,N, whiskers, 19:33656 
(R;US) 

Erosion 
B,4C-SiC reaction-sintered coatings on graphite plasma facing 
components, 19:34937 (R;US) 
Fabrication 
Fabrication of ceramic composites: Forced CVI, 19:33671 (R;US) 
Interfaces 
Nonlinear optical studies of polymer interfaces, 19:33702 (R;US) 
Lubricating Properties 

Microfriction studies of 

19:33661 (R;US) 
Materials Testing 

Materials/manufacturing element of the Advanced Turbine Sys- 

tem Program, 19:33478 (R;US) 
Mechanical Properties 

Approaches to the design of structural ceramics incorporating 
whiskers and particulate phases, 19:33677 (R;US) 

Comparison of the dynamic fatigue behavior of two monolithic 
SiC and an Al2O3/SiC composite, 19:33627 (R;US) 

Dynamic measurement of the hoop modulus of a composite 
cylinder, 19:33666 (R;US) 

Effect of fiber fabric orientation on the monotonic and fatigue be- 
havior of a continuous fiber ceramic composite, 19:33678 
(R;US) 

Fabrication of ceramic composites: Forced CVI, 19:33671 (R;US) 

The effect of fiber coating thickness on the interfacial properties of 
a continuous fiber ceramic matrix composite, 19:33670 (R;US) 

Microstructure 

Approaches to the design of structural ceramics incorporating 

whiskers and particulate phases, 19:33677 (R;US) 
Physical Radiation Effects 

The effect of neutron irradiation on the trapping of tritium in 

carbon-based materials, 19:33686 (R;NL) 
Protective Coatings 

B,C-SiC reaction-sintered coatings on graphite plasma facing 

components, 19:34937 (R;US) 


model _self-lubricating surfaces, 
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Technology Assessment 

Recent developments in low cost stable structures for space, 

19:33475 (R;US) 
Thermal Conductivity 

The thermal conductivity of carbon coated silicon carbide fibers 
embedded in a silicon carbide matrix, 19:33668 (R;US) 

The thermal conductivity of silicon nitride with molybdenum dis- 
ilicide additions, 19:33669 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CODES 
See also BCODES 
C CODES 
D CODES 
E CODES 
F CODES 
G CODES 
J CODES 
K CODES 
N CODES 
P CODES 
R CODES 
S CODES 
T CODES 
V CODES 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Integrated geophysical interpretation, 
19:32259 (RA;JP;In Japanese) 

MHD and heat transfer benchmark problems for liquid metal 
flow in rectangular ducts: Final paper, 19:34917 (R;US) 

Power system identification toolbox: Phase two progress, 
19:33311 (R;US) 

SQA on five dollars a day, 19:35033 (R;US) 

COMPUTER GRAPHICS 

Image accuracy and representational enhancement through low- 
level, multi-sensor integration techniques, 19:34288 (R;US) 

XPVM: A graphical console and monitor for PVM, 19:35034 
(R;US) 

COMPUTER NETWORKS 

See also LOCAL AREA NETWORKS 

A simulation study of TCP performance in ATM networks, 
19:35076 (R;US) 

A unix configuration engine, 19:35070 (R;NO) 

ARAC’s site workstation final design and deployment, 19:33232 
(R;US) 

An automated computer misuse detection system for UNICOS, 
19:35066 (R;US) 

Communications and control for electric power systems: The 
AbNET Project 1993 report, 19:33310 (R;US) 

Design and evaluation of a distributed asynchronous VLSI 
crossbar switch controller for a packet switched supercom- 
puter network: Final report, 19:35063 (R;US) 

Information system architecture to support transparent access 
to distributed, heterogeneous data sources, 19:35097 (R;US) 

PVM 3 beyond network computing, 19:35031 (R;US) 

PVM a platform for portable distributed computing, 19:35038 
(R;US) 

WRAP module 1 DMS/PCS interface definition document, 
19:32577 (R;US) 

COMPUTER OUTPUT DEVICES 

Design of the readout IC for the CDF SVX-II silicon strip detec- 

tor, 19:34033 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 


COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 
Adaptive path planning for flexible manufacturing, 19:33868 
(R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Beta normal control of TFTR using fuzzy logic, 19:34973 (R;US) 





Computer system design description for the spare pump mini- 
dacs data acquisition and control system, 19:33887 (R;US) 

Develop a field grid system for yield mapping and machine con- 
trol: Quarterly report, 1 July 1994-30 September 1994, 
19:32877 (R;US) 

EPICS simulation tools for control system development, 
19:34075 (R;US) 

Incorporation of an item/material attribute system into PAM- 
TRAK, 19:32836 (R;US) 

Lessons learned on the Ground Test Accelerator control system, 
19:34077 (R;US) 

Power system identification toolbox: 
19:33311 (R;US) 

SP-100 power system, the present status and assessment of 
power conditioning and control technologies: Technical infor- 
mation report, 19:33153 (R;US) 

User's manual forthe CDC-1 digitizer controller, 19:34207 (R;US) 

COMPUTERIZED SIMULATION 

A new parallel method for molecular dynamics simulation of 
macromolecular systems, 19:35073 (R;US) 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;in Japanese) 

High performance computing for materials process modeling, 
12:35032 (R;US) 

COMPUTERIZED TOMOGRAPHY 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (core analysis technology), 19:32271 
(RA;JP;In Japanese) 

Determination of patient surface doses from computerized to- 
mography examination of head, 19:34146 (IA;AT) 

Mutiple Energy Computer Tomography (MECT) at the NSLS: 
Status report, 19:34388 (R;US) 

Study of computerized tomography using neutron beam, 
19:34392 (1;BR;In Portuguese) 

COMPUTERS 
See also CRAY COMPUTERS 
DIGITAL COMPUTERS 

An automated computer misuse detection system for UNICOS, 
19:35066 (R;US) 

Computerization of operation and maintenance for nuclear power 
plants. Working material: Report. Final draft, 19:33007 (R;XA) 

High performance computing equipment for environmental re- 
mediation modeling and first principles simulation of materials 
properties: Final report, 19:34300 (R;US) 

CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCRETE BLOCKS 

Wooden concrete: High thermal efficiency using waste wood, 

19:33432 (R;US) 
CONCRETES 

See also REINFORCED CONCRETE 

Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 

MELCOR 1.8.2 calculations of selected sequences for the 
ABWR, 19:33297 (R;US) 

Simulation of concrete perforation based on a continuum dam- 
age model, 19:33713 (R;US) 

CONDENSATES 
C-018H LEFF filtration test plan: Revision 1, 19:32565 (R;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDIMENTS 
See FOOD 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONNECTIONS 
See JOINTS 
CONNECTORS 
Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 
See DESULFURIZATION 


Phase two progress, 


CONTENT ANALYSIS 


CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 
See COAL LIQUEFACTION 
CONSTRUCTION 

Design verification activities in the Exploratory Studies Facility 

Starter Tunnel at Yucca Mountain, 19:32529 (R;US) 
CONSTRUCTIVE FIELD THEORY 

Causality and analyticity in quantum fields theory, 19:34537 

(R;FR;In French) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINED EXPLOSIONS 

Nevada Test Site closure program, 19:34202 (R;US) 

Quarter-scale close-in blast-loading experiments in support of 
the planned contained firing facility, 19:34196 (R;US) 

CONTAINERS 
See also CAPSULES 
GAS CYLINDERS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Corrosion of copper or copper alloys for radioactive waste con- 
tainers. A review of the literature, 19:33603 (R;SE;In Swedish) 

Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 

Evaluation of dynamic compaction of low level waste burial 
trenches containing B-25 boxes, 19:32663 (R;US) 

Heat load limits for TRU drums on pads, 19:32664 (R;US) 

integration of numerical analysis tools for automated numerical 
optimization of a transportation package design, 19:33865 
(R;US) 

Packaging design criteria modified fuel spacer burial box: Revi- 
sion 1, 19:33883 (R;US) 

Real-time radiography, digital radiography, and computed to- 
mography for nonintrusive waste drum characterization, 
19:32542 (R;US) 

Remotely controlled large container disposal methodology, 
19:32557 (R;US) 

Robotics for waste storage inspection: A user's perspective, 
19:32455 (R;US) 

Safety evaluation for packaging 222-S laboratory cargo tank for 
onetime type B material shipment, 19:33885 (R;US) 

Techniques for improving shuffler assay results for 55-gallon 
waste drums, 19:32473 (R;US) 

Waste Package Project: Quarterly progress report, April 1, 
1994—June 30, 1994, 19:32432 (R;US) 

CONTAINMENT BUILDINGS 

Test results on direct containment heating by high-pressure melt 
ejection into the Surtsey vessel: The TDS test series, 
19:33296 (R;US) 

CONTAINMENT SYSTEMS 

Direct containment heating integral effects tests at 1/40 scale in 
Zion Nuclear Power Plant geometry, 19:33065 (R;US) 

Instability of flow of liquid film over a heated surface, 19:33270 
(R;US) 

Regulatory analysis for the use of underground barriers at the 
Hanford Site tank farms, 19:32571 (R;US) 

CONTAMINATION 
See also INDOOR AIR CONTAMINATION 
SURFACE CONTAMINATION 

Modelling the variation of the radioactive contamination of the 
terrestrial foodchains due to the seasonality and measures, 
19:33226 (IA;AT) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTAMINATION REGULATIONS 

Environmental regulatory update table, July/August 1994, 
19:33381 (R;US) 

CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
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CONTINENTAL SHELF 


set ED 


CONTINENTAL SHELF 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, January 1, 1994— 
March 31, 1994, 19:32237 (R;US) 

CONTRACTORS 

Summary report on the Department of Energy’s management 
and operating contractors’ use of government supply sources, 
19:35008 (R;US) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROOMS 
Development of comprehensive HFE guidelines for the evalua- 
tion of NPP human systems interfaces, 19:33209 (R;US) 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Low-level RF control for the AFEL, 19:34082 (R;US) 

Low-level RF control system issues for an ADTT accelerator, 
19:34072 (R;US) 

Real-time drilling control technology.: 
19:34166 (RA;JP;in Japanese) 

CONTROL THEORY 
Modeling and identification of parallel and feedback nonlinear 
systems, 19:33857 (R;US) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVERTERS (IMAGE) 

See IMAGE CONVERTERS 
CONVERTOL PROCESS 

See COAL PREPARATION 
CONVEYORS 

Calculations for relocation of 105 KE basin seal conveyor, 
19:32398 (R;US) 

COOLANT LOOPS 

Experimental sodium loops at brazilian Institute of Nuclear Engi- 

neering (IEN), 19:33900 (R;BR;In Portuguese) 
COOLANTS 
Quartz resonator fluid monitors for vehicle applications, 
19:34177 (R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING 

See also REFRIGERATION 

Analysis of the NPP-V1 primary circuit fast cooldown, 19:33055 
(RA;XA) 

COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COORDINATED RESEARCH PROGRAMS 

Karlsruhe Nuclear Research Center. Budget 1993: As of 

November 24, 1992, 19:35009 (I;DE;In German) 
COPPER 

Aspects of surface generation in orthogonal ultraprecision ma- 
chining, 19:33589 (R;US) 

Corrosion of copper or copper alloys for radioactive waste con- 
tainers. A review of the literature, 19:33603 (R;SE;In Swedish) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report number 11, April-June, 1994, 19:34235 (R;US) 

Effects of copper catalytic reactions on the development of su- 
personic hydrogen flames, 19:33835 (R;US) 

Investigation of mechanical properties and their relation to the 
internal structure of nanocrystalline metals and composites: 
Technical progress report, 1 March 1993-1 July 1994, 
19:33571 (R;US) 

Monitoring interfacial dynamics by pulsed laser techniques: [An- 
nual report], 19:33808 (R;US) 

Using electrochemistry in device processing on 
poly(tetrafluoroethylene) substrates, 19:33596 (R;US) 

COPPER ALLOYS 


Calculations of alloy phases with a direct Monte-Carlo method, 
19:33538 (R;US) 


Corrosion of copper or copper alloys for radioactive waste con- 
tainers. A review of the literature, 19:33603 (R;SE;In Swedish) 


EM-MWD technology, 


Giant magnetoresistance calculated from first principles, 
19:33541 (R;US) 

Non-Fermi liquid scaling in UPd,Cus_,(x = 1,1.5), 19:33536 
(R;US) 

Study of laser resonance ionization mass spectrometry using a 
glow discharge source, 19:33739 (R;US) 

COPPER COMPOUNDS 

See also COPPER OXIDES 

Anomalous variation of the normal state resistance of «- 
(BEDT-TTF)>CuN(CN)2Br with temperature and hydrostatic 
pressure. Small polaron, 19:33654 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, April 1, 1993—June 31, 19983, 
19:33783 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, July 1, 1992—September 30, 
1992, 19:33780 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, April 1, 1992—June 30, 1992, 
19:33779 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, July 1, 1993-September 30, 
1993, 19:33784 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, October 1, 1992—December 
31, 1992, 19:33781 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, January 1, 1993—March 31, 
1993, 19:33782 (R;US) 

COPPER OXIDES 

2D-ACAR spectra of insulating and superconducting Y-123, 
19:33614 (R;US) 

A temperature dependent 2D-ACAR study of untwinned metallic 
YBaz2Cu307_,, 19:33729 (R;US) 

Anharmonicity on the Cu(110)-(2x1)O surface, 19:33620 (R;US) 


Carrier doping and interlayer coupling in HTSC single crystals, 
19:33616 (R;US) 

Defect cascades produced by 
YBazCu307_ 5, 19:33615 (R;US) 
Dependence of critical current density on microstructure and 

processing of high-T,;superconductors, 19:33629 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R;US) 

Effects of neutron irradiation on the London penetration depth 
for polycrystalline Bi; gPbp.3Sr2CapCugO"° superconductor, 
19:33632 (R;US) 

Observation of the electron ridge Fermi surface in 
YBa2Cu307_, by positron annihilation, 19:33728 (R;US) 

Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 

c-Axis projected electron-positron momentum density in 
YBazCu307, 19:33613 (R;US) 

COPPER SELENIDE SOLAR CELLS 

Correlation of polycrystalline Cu(in,Ga)Se2 device efficiency 
with homojunction depth and interfacial structure: X-ray 
photoemission and positron annihilation spectroscopic char- 
acterization, 19:32929 (R;US) 

Processing and modeling issues for thin-film solar cell devices: 
Annual subcontract report, January 16, 1993-—January 15, 
1994, 19:32940 (R;US) 

CORE BARREL 
See CORING EQUIPMENT 


CORE FLOODING SYSTEMS 


Flow and heat transfer regimes during quenching of hot sur- 
faces, 19:33902 (I;IL) 


CORES (DRILL) 
See DRILL CORES 


CORES (REACTOR) 
See REACTOR CORES 


CORING EQUIPMENT 


Diesel generator trailer acceptance test procedure, 19:33306 
(R;US) 


neutron irradiation in 
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CORING FLUIDS 
Drilling technology for horizontal welis.: Solid control technol- 
ogy, 19:32317 (RA;JP;In Japanese) 
CORIUM 
MELCOR 1.8.2 calculations of selected sequences for the 
ABWR, 19:33297 (R;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORROSION 


Development of in-situ corrosion monitoring used in solution 
environment. 1: Comparison among in-situ analytical tech- 
niques, 19:33582 (R;JP;In Japanese) 

Development of in-situ corrosion monitoring used in solution en- 
vironment. 2: Laser-Raman spectroscopy for in-situ solution 
analysis, 19:33583 (R;JP;in Japanese) 

Investigation and modeling of corrosion attacks for developing 
the FSM technology, 19:33593 (R;NO) 

CORROSION PRODUCTS 

Methods of measuring adhesion for thermally grown oxide 
scales, 19:33922 (R;US) 

Studying the activated corrosion products in the primary circuits 
at the Paks NPP, 19:33036 (IA;AT) 

COSMIC NEUTRINOS 

The atmospheric neutrino anomaly in Soudan 2, 19:34603 (R;US) 
COSMIC RAY DETECTION 

Dosimetric measurements of high LET secondary particles pro- 


duced by high energy protons in plastic nuclear track detector 
stacks, 19:34138 (IA;AT) 


COSMOGONY 
See COSMOLOGY 
COSMOLOGY 
A quantum-drive-time (QDT) quantization of the Taub cosmol- 
ogy, 19:34522 (R;US) 
Cosmological string solutions by dimensional 
19:34514 (IA;DE) 
COST 
See also CAPITALIZED COST 
Cost Quality Management Assessment for the Fernald Environ- 
mental Management Project: Final report, 19:32749 (R;US) 
COST BENEFIT ANALYSIS 
RECAP: Replacement 
19:35056 (CM;US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLING CONSTANTS 
Measurement of as using jet broadening distribution at AMY, 
19:34597 (RA;JP) 
COVERINGS 
See also GLAZING 
Alternative barrier layers for surface covers in dry climates, 
19:32532 (R;US) 
COYOTES 
Fishing behavior of coyotes on the Columbia River, South- 
Central Washington, 19:34371 (R;US) 
CP INVARIANCE 
Branching ratio and direct CP-violating rate asymmetry of the 
rare decays B —K*-yand B-— py, 19:34611 (R;DE) 
Limits on CP nonconserving interactions from electric dipole 
moments, 19:34618 (R;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
A review of recent advances in the role of leak-before-break 
concept in assessments of flaws detected in CANDU pres- 
sure tubes, 19:33137 (RA;XA) 
Development of simplified methods for fatigue crack growth as- 
sessment under cyclic thermal loadings, 19:33195 (RA;XA) 
Surface effects and assessment of crack propagation, 19:33194 
(RA;XA) 
CRAY COMPUTERS 
Accepting the T3D, 19:35065 (R;US) 


reduction, 


Energy Cost Analysis Package, 


CSIRO PROCESS 


CREEKS 
See STREAMS 
CRESOLS 
Use of the electrically driven emulsion-phase contactor for a 
biphasic liquid-liquid enzyme system: The oxidation of p-cresol 
by aqueous-phase horseradish peroxidase, 19:34376 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRIME DETECTION 
Illegal transports of radioactive materials - a challenge in the 
field of radiation protection, 19:32389 (IA;AT) 
CRITICAL MASS 
Estimation of critical mass of burned-up fuel, 19:33206 (R;JP;In 
Japanese) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROATIA 
Medical emergency center for radiation injuries in Zagreb, Croa- 
tia, 19:33225 (IA;AT) 
Total natural gammaz-activity “°K, 2?°Ra, 2?8Ra and 258U) in 
soils of Istria peninsula, Croatia, 19:34324 (IA;AT) 
CROPS 
Issues of sustainable irrigated agriculture in the San Joaquin 
Valley of California in a changing regulatory environment con- 
cerning water quality and protection of wildlife, 19:34368 (R;US) 
Use of nuclear techniques in food, agriculture and pest control, 
19:34403 (1;XA) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC FLUIDS 
Advanced turbine/CO> pellet accelerator, 19:33481 (R;US) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS 
Two phase liquid helium flow testing to simulate the operation of 
a cryocondensation pump in the DIll-D tokamak, 19:34938 
(R;US) 
CRYSTAL DEFECTS 
Electrical behavior of dislocations and impurities in silicon, 
19:32935 (RA;US) 
CRYSTAL DOPING 
Multiple x-ray diffraction applied to the study of crystal impuri- 
ties, 19:34741 (1;BR;In Portuguese) 
CRYSTAL MODELS 
Many electron variational ground state of the two dimensional 
Anderson lattice, 19:34763 (R;US) 
CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
Consequences of oscillatory potentials and angular forces in 
transition metals and their aluminides, 19:33550 (R;US) 
CRYSTALLIZATION 
Models for liquidus temperature of nuclear waste glasses, 
19:32519 (R;US) 
CRYSTALLOGRAPHY 
Diffraction applications using the energy dispersive beamline, 
X6A, at NSLS, 19:34007 (R;US) 
CRYSTALS 
See also |ONIC CRYSTALS 
MONOCRYSTALS 
BENT CRYSTAL: X-ray Spectrograph Design, 19:35040 (CM;US) 
Laser spectroscopy on atoms and ions using short-wavelength 
radiation, 19:34761 (R;SE) 
Thermoluminescence studies on some 
19:34120 (1;BR;In Portuguese) 
CSF PROCESS 
See COAL LIQUEFACTION 
CSIRO PROCESS 
See COAL GASIFICATION 


natural crystals, 
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CULTURAL RESOURCES 


CULTURAL RESOURCES 
Hanford Cultural Resources Laboratory annual report for fiscal 
year 1993, 19:34340 (R;US) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURIUM 
Using 15-crown-5, 18-crown-6 and dicyclohexano-18-crown-6 
for Am, Ce, Eu and Cm extraction from acid solutions, 
19:33761 (R;US) 
CURRENT ALGEBRA 
S’ current algebras, 19:34560 (IA;DE) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURTAILMENTS 
See ALLOCATIONS 
CUTTING 
Aspects of surface generation in orthogonal ultraprecision ma- 
chining, 19:33589 (R;US) 
CUTTING TOOLS 
Aspects of surface generation in orthogonal ultraprecision ma- 
chining, 19:33589 (R;US) 
Development of automatic tube cutting machine for cladding 
tube of nuclear fuel element, 19:33199 (R;CN;In Chinese) 
Workplan, N-fuel canister slitter, 19:33269 (R;US) 
CYAM PROCESS 
See WASTE PROCESSING 
CYANIDES 
Intermolecular interactions involving C-H bonds, 3, Structure 
and energetics of the interaction between CH, and CN-, 
19:33766 (R;US) 
Remediation of manufactured gas plant soils contaminated with 
free and complex cyanide, 19:32332 (R;US) 
The role of bioremediation in the treatment of gas industry 
wastes, 19:34285 (R;US) 
CYCLOALKENES 
Low severity coal liquefaction promoted by cyclic olefins: Quar- 
terly report, April 1994—June 1994, 19:32104 (R;US) 
CYCLOHEXANE 
Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US) 
CYCLONE COMBUSTORS 
Development & testing of industrial scale, coal fired combustion 
system, Phase 3: Ninth quarterly technical progress report, 1 
January 1994-31 March 1994, 19:32219 (R;US) 
Pilot plant testing of IGT’s two-stage fluidized-bed/cyclonic ag- 
glomerating combustor, 19:33477 (R;US) 
CYCLOTRON RADIATION 
Correlation radiometry of electron cyclotron radiation in TEXT- 
U, 19:34825 (RA;US) 
Vertical viewing of electron-cyclotron emissions for diagnosing 
fast-electron dynamics in TEXT-U, 19:34828 (RA;US) 
CYSTEAMINE 
See MEA 
CYTRIPHOS 
See AMINES 
CZD PROCESS 
See DESULFURIZATION 
CZECH REPUBLIC 
Occupation radiation exposures in the Czech Republic, 
19:34442 (IA;AT) 


Travel to Europe for meetings on accelerator control: Foreign 
trip report, October 11-28, 1993, 19:33963 (R;US) 
CZECHOSLOVAKIA 
See CZECH REPUBLIC 


D 


D CODES 


DCHAIN: Radioactive Decay and Reaction Chain Calculations, 
19:35048 (CM;US) 
D MESONS 


Semi-leptonic form-factors from lattice QCD, 19:34675 (R;US) 
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Study of D° and D* decays into final states with two or three 
kaons, 19:34605 (R;DE) 
D PLUS RESONANCES 
See DMESONS 
D STATES 
Model for asymptotic D-state parameters of light nuclei: applica- 
tion to * He, 19:34697 (R;BR) 

D* PLUS RESONANCES 

See BARYONS 
D* ZERO RESONANCES 

See BARYONS 
D*RESONANCES 

See BARYONS 
D-1865 RESONANCES 

See DMESONS 
DAHOMEY 

See AFRICA 
DAMAGE 

Application of a satellite communication and location system for 
bomb damage assessment, 19:34210 (R;US) 

Initial studies on the use of laser velocimetry in the inspection 
and health monitoring of aircraft, 19:33924 (R;US) 

DANCOFF CORRECTION 

DANKE: A Monte Carlo computer program for calculating the 
Dancoff correction factor for spheres, rods and slabs, 
19:33208 (R;JP;in Japanese) 

DANNY BOY EVENT 
See NUCLEAR EXPLOSIONS 
DARLINGTON-1 REACTOR 

Assessing the mechanical performance of a fuel bundle: Beam 
code description, 19:33112 (IA;CA) 

Assessment of fuel defects in Darlington NGS, 19:33113 (IA;CA) 

DARLINGTON-2 REACTOR 

Overview of fuel inspections at the Darlington Nuclear Generat- 

ing Station, 19:33111 (IA;CA) 
DATA 

A non-parametric diagnostic for exploring the relation between 

pairs of sampled data, 19:35064 (R;US) 
DATA ACQUISITION 

Use of an expert system for the data acquisition input of a 
computer software for materials flux of an irradiated fuel re- 
processing plant, 19:35030 (R;FR;In French) 

DATA ACQUISITION SYSTEMS 

Computer system design description for the spare pump mini- 
dacs data acquisition and control system, 19:33887 (R;US) 

GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems / Data Acquisition and Control Systems), 
19:32587 (R;US) 

System design description for SY-101 hydrogen mitigation test 
project data acquisition and control system (DACS-1), 
19:32614 (R;US) 

TMACS Test Procedure TP0O7: 
19:32637 (R;US) 

TMACS Test Procedure TP008: SACS Interface: Revision 5, 
19:32638 (R;US) 

TMACS Test Procedure TP011: Panalarm Interface, 19:32642 
(R;US) 

TMACS test procedure TP012: 
19:32643 (R;US) 

DATA ANALYSIS 

Integrated analysis for reservoir  characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 

Integrated analysis for reservoir  characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;In Japanese) 

Integrated analysis for reservoir = characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 


System administration, 


Panalarm software bridge, 





DATA BASE MANAGEMENT 
A graded approach to ISO 9000 implementation for records 
managers, 19:35098 (R;US) 
Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0, 19:35090 (R;US) 
The Energy Science and Technology Database on a local library 
system: A case study at the Los Alamos National Research 
Library, 19:35095 (R;US) 
Using geographical data browsers in a networked environment, 
19:34497 (R;US) 
DATA FORMS 
Automated Transportation Management System (ATMS) OS&D 
SRS, 19:35100 (R;US) 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
Elastic wave exploration.: Data processing of shear wave data, 
19:32346 (RA;JP;In Japanese) 
Kernel mucking in top, 19:35022 (R;US) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA TRANSMISSION 
Standard generalized markup language: A guide for transmit- 
ting encoded bibliographic records, 19:35087 (R;US) 
DATA TRANSMISSION SYSTEMS 
300 Area signal cable study, 19:32801 (R;US) 
Beyond telecommuting: A new paradigm for the effect of 
telecommunications on travel, 19:33472 (R;US) 
TDX: A_ high-bandwidth crossbar-switched communication 
paradigm, 19:33947 (R;US) 
The GPS Burst Detector W-Sensor, 19:34209 (R;US) 
DAVY S-H PROCESS 
See DESULFURIZATION 
DEAERATORS 
Seawater test results of open-cycle ocean thermal energy con- 
version (OC-OTEC) components, 19:32953 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY 
See also NUCLEAR DECAY 
PARTICLE DECAY 
An effective liquid drop description for the exotic decay of nuclei, 
19:34691 (R;BR) 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECISION MAKING 
The Department of Energy's Remedial Action Assessment Sys- 
tem (RAAS): Decision support tools for performing 
streamlined feasibility studies, 19:34342 (R;US) 
DECOMMISSIONING 
Deregulation in the field of decommissioning and dismantling of 
nuclear facilities: Legal frame conditions and regulations in 
the field of nuclear engineering, 19:33284 (R;DE;in German) 
DECONTAMINATION 
Analysis of recently enacted national energy legislation and the 
Clean Air Act Amendments of 1990 as related to Decontami- 
nation and Decommissioning at Federal, State, and private 
facilities, 19:33380 (R;US) 
Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1994, 19:34305 (R;US) 
Uncertainties in risk assessment at USDOE facilities, 19:34284 
(R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC SCATTERING 
Probing lumps of wee partons in deep inelastic scattering, 
19:34615 (R;DE) 
Renormalisation scale uncertainty in the DIS 2+1 jet cross- 
section, 19:34608 (R;DE) 


DETRITUS 


DEER 
129] in deer thyroids from the Savannah River Site, 19:34467 
(R;US) 
DEFORMATION 
BARS/SSC/SPHINX: BARS Bibliographic Data Retrieval Sys- 
tem, 19:35043 (CM;US) 
DEFORMED NUCLEI 
Fermion dynamical symmetry and identical bands, 19:34693 
(R;US) 
DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DENMARK 
Solar heat storage systems: Basis for decision-making related 
to further development, 19:32956 (R;DK;In Danish) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETED URANIUM 
Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITION 
EMEFS: Lessons learned 2, model evaluation, 19:34266 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESIGN BASIS ACCIDENTS 
Instability of flow of liquid film over a heated surface, 19:33270 
(R;US) 
DESOREX PROCESS 
See DESULFURIZATION 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
High-volume, high-value usage of fuel gas desulfurization 
(FGD) by-products in underground mines, Phase 1: Labora- 
tory investigations: Quarterly report, January—March 1994, 
19:32168 (R;US) 
Management of dry flue gas desulfurization by-products in un- 
derground mines: Technical progress report, April 1—June 30, 
1994, 19:32169 (R:US) 
Report on DOE - industry workshop on Computer-Aided Cata- 
lyst Design (CACD), 19:33790 (R;US) 
DESY 
Deutsches Elektronen-Synchrotron DESY. Scientific annual re- 
port 1993, 19:33964 (|;DE;In German) 
DETECTION (FAILED ELEMENT) 
See FAILED ELEMENT DETECTION 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
BARS/SSC/SPHINX: BARS Bibliographic Data Retrieval Sys- 
tem, 19:35043 (CM;US) 
DETONATIONS 
Shock-wave behavior in explosive monocrystals, 19:34192 
(R;US) 
DETRITUS 
Drilling technology for horizontal wells.: Solid control technoi- 
ogy, 19:32317 (RA;JP;in Japanese) 
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DEUTERIUM OXIDE 


DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 

The reaction pd—*Henat 200 MeV excess energy, 19:34722 
(R;DE) 

DEUTERIUN-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEVELOPED COUNTRIES 

See also AUSTRALIA 

AUSTRIA 
BELGIUM 
DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
ITALY 
NORWAY 
SWEDEN 
SWITZERLAND 
USA 
USSR 
UNITED KINGDOM 

Present status of the energy taxation system and a movement 
toward introducing environmental taxes in major developed 
countries. 2, 19:33378 (R;JP;In Japanese) 

DEVICES 
See EQUIPMENT 
DIABETES MELLITUS 

Molecular analysis of the mouse agouti gene and the role of 
dominant agouti-locus mutations in obesity and insulin resis- 
tance, 19:34375 (R;US) 

DIAGNOSIS 
Dose-measurements during mammographic 
19:34145 (IA;AT) 
DIAGNOSTIC TECHNIQUES 
See also PHOTON TRANSMISSION SCANNING 
RADIOIMMUNODETECTION 

Lung function studies in diagnostics and follow-up of pulmonary 

sarcoidosis, 19:34399 (R;SE) 
DIAMONDS 

Advanced diagnostics for plasma chemistry, 19:33679 (R;US) 

Materials processing using a variable frequency microwave fur- 
nace, 19:33618 (R;US) 

Mean carrier transport properties and charge collection dynam- 
ics of single-crystal, natural type lla diamonds from 
ion-induced conductivity measurements, 19:33723 (R;US) 

DIAMOX PROCESS 
See DESULFURIZATION 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DICHLOROMETHANE 
See METHYLENE CHLORIDE 
DIELECTRIC MATERIALS 
Pulsewidth-dependent damage measurements of dielectric ma- 
terials, 19:33958 (R;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Abrasive wear by diesel engine coal-fuel and related particles, 
19:32228 (R;US) 

Diesel generator trailer acceptance test procedure, 19:33306 
(R;US) 

Mechanical high temperature behaviour of coatings for Diesel 
engine valves: Final report, 19:33511 (1;DE;In German) 

Modeling and robust control of autonomous hybrid power sys- 
tems, 19:32968 (R;NO) 

DIESEL FUELS 

Preliminary evaluation of supply decentralization of fuels, 

19:33389 (1;BR;In Portuguese) 
DIESEL MOTORS 
See DIESEL ENGINES 


investigations, 
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DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

A domain decomposition algorithm for elliptic problems in three 
dimensions, 19:35027 (R;US) 

Preconditioning via asymptotically-defined domain decomposi- 
tion, 19:35082 (R;US) 

DIFFRACTION (ELECTRON) 

See ELECTRON DIFFRACTION 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIFFRACTION GRATINGS 

Design of grating filter for grating polychromator on measure- 
ment of electron temperature profile from electron cyclotron 
emission, 19:34951 (R;JP;In Japanese) 

DIGESTER GAS 
See METHANE 
DIGITAL COMPUTERS 

See also SUPERCOMPUTERS 

A draft standard for message passing in a distributed memory 
environment, 19:35085 (R;US) 

DIGITAL SYSTEMS 
Experience with CANDID: Comparison algorithm for navigating 
digital image databases, 19:35094 (R;US) 

DIGITIZERS 

User’s manual for the CDC-1 digitizer controller, 19:34207 (R;US) 
DIGOXIN 

Digoxin radioimmunoassay kit, 19:33788 (1;TH;In Thai) 
DIMETHYL KETONE 

See ACETONE 
DIMETHYL SULFOXIDE 

See DMSO 
DINING CAR EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

DIODE TUBES 

Impedance characteristics of multistage ion diodes, 19:33946 

(R;US) 
DIOLS 
See GLYCOLS 
DIOXIN 

Dioxins. Explanations, information, measuring results, valua- 

tions, 19:34242 (I;DE;lIn German) 
DIRAC EQUATION 

Algebraic properties of the Dirac equation in three dimensions, 
19:34501 (R;BR) 

Parallel implementation of the Dirac equation in three Cartesian 
dimensions, 19:34711 (R;US) 

DIRECT SOLAR RADIATION 
Solar radiation measurement facility, 19:32955 (R;DK;In Danish) 
DIRECTIONAL DRILLING 

Drilling technology for horizontal wells.: Solid control technol- 
ogy, 19:32317 (RA;JP;In Japanese) 

Production technology for horizontal wells.: 
program, 19:32281 (RA;JP;In Japanese) 

Production technology for horizontal wells.: Production opti- 
mization technology, 19:32280 (RA;JP;in Japanese) 

DISCHARGE CANALS 

309 Building transition plan, 19:33299 (R;US) 

Closure of a unique mixed waste storage canal at the Dept. of 
Energy's Oak Ridge National Laboratory (ORNL), 19:32414 
(R;US) 

DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISMANTLEMENT (NUCLEAR WEAPONS) 
See NUCLEAR WEAPONS DISMANTLEMENT 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 


Field evaluation 





DISPLACEMENT FLUIDS 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, Apri+June 1994, 
19:32296 (R;US) 

DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPOSAL WELLS 
Excess plutonium disposition: 
19:32667 (R;US) 

DISPROPORTIONATION 

See OXIDATION 
DISSOLVED MATERIALS 

See SOLUTES 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATION EQUIPMENT 

Development of gamma-ray scanning facilities for on-line inves- 
tigation of distillation columns, 19:34150 (I;MY) 

DISTRIBUTED DATA PROCESSING 

PVM 3 beyond network computing, 19:35031 (R;US) 

XPVM: A graphical console and monitor for PVM, 19:35034 
(R;US) 

DISTRIBUTION FUNCTIONS 

RELAX - a computer code for the study of collisional and wave 
driven relaxation of the electron distribution function in toroidal 
geometry, 19:34905 (R;NL) 

DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIVERTORS 

Measurements of non-axisymmetric effects in the DIll-D diver- 
tor, 19:34936 (R;US) 

Two phase liquid helium flow testing to simulate the operation of 
a cryocondensation pump in the Dill-D tokamak, 19:34938 
(R;US) 

Viewgraphs presented at the ASDEX/DOE workshop on disrup- 
tions in divertor tokamaks, 19:34833 (R;US) 

DMSO 

Degradation of HEPA filters exposed to DMSO, 19:33874 (R;US) 

Effects of radiation on DMSO solutions with polymeric binders 
and HMX high explosive, 19:33814 (R;US) 

DNA 

Experimental studies to determine the distribution and localiza- 
tion of proteins in cells: Final progress report, April 1, 
1992—March 31, 1993, 19:34380 (R;US) 

Low frequency excitations of oriented DNA, 19:34383 (R;US) 

Processing of DNA damage after exposure to a single dose of 
fission spectrum neutrons takes 40 hours to complete: Long- 
term DNA repair, 19:34406 (R;US) 

The molecular mechanics program DUPLEX: Computing struc- 
tures of carcinogen modified DNA by surveying the potential 
energy surface, 19:34470 (R;US) 

Use of labeled primers for differential display, 19:34382 (R;US) 

DNA ADDUCTS 

The molecular mechanics program DUPLEX: Computing struc- 
tures of carcinogen modified DNA by surveying the potential 
energy surface, 19:34470 (R;US) 

DNA REPAIR 

The role of aging and DNA repair in chronic disease: Final 
progress report, December 1, 1985-September 29, 1993, 
19:34410 (R;US) 

DNA SEQUENCING 
Mapping and sequencing the human genome: Science, ethics, 
and public policy: Final report, 19:34385 (R;US) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOLOMITE 

Modelling of sulphur capture with limestone and dolomite parti- 

cles: Sulphation at elevated pressures, 19:32194 (R;Fl) 


The deep borehole option, 


DOSIMETRY 


Sulfur removal in advanced two stage pressurized fluidized bed 
combustion: Technical report, 1 March-31 May 1994, 
19:32222 (R;US) 

DOMAIN STRUCTURE 

Coercive field and domain wall properties in (Dy, Y;_,)Feo and 

(Er, Y;_,)Fe intermetallic compounds, 19:34773 (R;BR) 
DOMED STRUCTURES 

241-AW/AN waste storage tanks: Supplemental gravity load 
analysis: Volume 1, 19:32804 (R;US) 

241-AW/AN waste storage tanks: Supplemental gravity load 
analysis: Volume 2, 19:32805 (R;US) 

DOMES (STRUCTURES) 

See DOMED STRUCTURES 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DOPED MATERIALS 

Fe®” and Sn'!® Moessbauer studies on La; 25 Ndo.¢ Sto.45 Cu 
O4: evidence for local magnetic ordering below ~ 32 K, 
19:34787 (R;BR) 

DOPING (CRYSTAL) 
See CRYSTAL DOPING 
DOPPLER EFFECT 

Measurement of Doppler effect up to 2000degC at FCA. 1: De- 
velopment of experimental device for Doppler reactivity worth 
measurement with small sample heated up to 1500degC, 
19:33138 (R;JP;in Japanese) 

DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 

An updated dose assessment for Rongelap Island, 19:34466 

(R;US) 
DOSE LIMITS 

Overview of the nuclear data related to the Hiroshima Dosimetry 

Discrepancy, 19:34408 (R;US) 
DOSE RATEMETERS 

New dose rate detectors for the measuring network of the Re- 

public of Slovakia, 19:34126 (IA;AT) 
DOSE RATES 

Data collection program for the evaluation of the radiologic con- 
sequences of diagnostic radiology and mass chest screening 
activity in Hungary, 19:34444 (IA;AT) 

Disadvantageous tendencies in the formation of radiation bur- 
den in the case of the ones working in nuclear medicine, 
19:34448 (IA;AT) 

Radiological health study in angiography, 19:34447 (IA;AT) 

DOSEMETERS 

See also BIOLOGICAL DOSEMETERS 

DOSIMIR - A new experimental approach in dose equivalent de- 
termination in mixed radiation fields, 19:34136 (IA;AT) 

Experimental applications for the MARK-1 and MARK-1A 
pulsed ionizing radiation detection systems: Volume 3, 
19:34162 (R;US) 

Fast time- and space-resolved measurements of radon daugh- 
ters and other airborne beta-emitters, 19:34122 (IA;AT) 

Modifications to detector energy response for the measurement 
of the quantities ambient and directional dose equivalents, 
19:34143 (IA;AT) 

Neutron dosimeter utilizing CR-39, 19:34119 (I;BR;In Por- 
tuguese) 

Production of fluorescence x-rays from 8 to 100 keV for dosime- 
ters calibration, 19:34144 (IA;AT) 

Standardization of dose measurements, 19:34151 (I;MY;In 
Malay) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ALPHA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 

An overlook on solid state dosimetry conferences, 19:34441 
(IA;AT) 

Automatic track analysing in nuclear particle detection, 
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Metrological control of the evaluation of personal dosimeters, 
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200-BP-11, 200 East Area, 19:32798 (R;US) 

Hydrologic response of northern wetlands to silvicultural water 
management systems, 19:34359 (R;US) 
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See DRAINAGE 
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See DRAINAGE 
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DRILL BITS 

Criteria for core sampling bit temperature monitor, 19:32592 
(R;US) 

Drilling technology for horizontal wells.: Remote control down- 
hole system (RCDOS), 19:32314 (RA;JP;in Japanese) 

DRILL CORES 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (core analysis technology), 19:32271 
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DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING 
See also DIRECTIONAL DRILLING 
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DRILLING RISERS 
See MARINE RISERS 
DROUGHTS 

Dust Bowl migration as an analog for possible global warming- 
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See also RADIOPHARMACEUTICALS 

Design and development of the associated-particle three- 
dimensional imaging technique, 19:33749 (R;US) 

DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Used CANDU fuel component integrity in dry storage: Experi- 
mental programs, 19:32390 (IA;CA) 
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Analysis of environmental consequences for a co-generation 
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Fire hazard analysis of Rocky Flats Building 776/777 duct sys- 
tems, 19:32782 (R;US) 
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A new parallel method for molecular dynamics simulation of 
macromolecular systems, 19:35073 (R;US) 
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See BEAM DYNAMICS 
DYSPROSIUM BASE ALLOYS 
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Guidelines for the creation and management of geographic data 
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Study of variations of radon emanations from soil in Morocco 
using solid state nuclear track detectors. Correlations with at- 
mospheric parameters and seismic activities, 19:34332 
(I;MA;In French) 

EASTERN EUROPE 

See also BULGARIA 
CROATIA 
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Radioactive waste management: Overview of waste manage- 
ment in Central and Eastern European Countries, 19:32462 
(1;XA) 
EBR-2 REACTOR 
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SYSPLAN: Load Leveling Battery System Costs, 19:35055 
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19:33923 (R;US) 
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Magnetotelluric mapping of upper crustal isotherms beneath the 
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Diesel generator trailer acceptance test procedure, 19:33306 
(R;US) 

Thermal expansion of a generator, 19:33944 (R;SE) 

ELECTRIC MEASURING INSTRUMENTS 

89C-GEB-610 PFP instrument upgrade functional test proce- 
dure, 19:33494 (R;US) 

Instrumentation acceptance test procedure for 244U DCRT, 
19:33497 (R;US) 
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Analysis of successful demaind-side management at publicly 
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dure, 19:33494 (R;US) 

Electrical interlock acceptance test procedure for 244-U, 
19:32574 (R;US) 
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harmonic in Tore Supra, 19:34881 (RA;CH) 
ELECTRON DENSITY 

Horizontal-view interferometer on TEXT-Upgrade, 19:34822 

(RA;US) 
ELECTRON DIFFRACTION 
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The two-electron problem and prospects for atomic collision the- 

ory on a numerical lattice, 19:34753 (R;US) 
ELECTRON-ION COLLISIONS 
Theoretical atomic physics for fusion: 
19:34811 (R;US) 
ELECTRON-MOLECULE COLLISIONS 
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The b anti b-pair production and the Higgs signal in the reaction 
e*e- —e*e—b anti b at LEPIi and NLC energies, 19:34612 
(R;DE) 

The first measurement of the Michel parameter nin rdecays, 
19:34613 (R;DE) 
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ELECTRON-PROTON INTERACTIONS 

Renormalisation scale uncertainty in the DIS 2+1 jet cross- 
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Electron suppression in negative ion accelerators, 19:34030 
(R;FR) 
Energetic particle observations at geosynchronous orbit, 
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nities: 8th technical report on the research project: analysis of 
possibilities of practical use of solar energy and development 
perspectives in Nordrhein-Westfalen, 19:33371 (R;DE;In Ger- 
man) 

The conservation planning analysis model: 
19:35062 (R;US) 

Transferring new technologies within the federal sector: The 
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Nordrhein-Westfalen: 6. Technical report to the research 
project, 19:33370 (R;DE;iIn German) 

What's new in Federal Energy Management: SAVEnergy Pro- 
gram: Program overview: Federal Energy Management 
Program, 19:33369 (R;US) 
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Planning the new energy structure scenarios and key measures 
of the Berlin energy concept, 19:33329 (1;DE;In German) 

ENERGY RECOVERY 

Enhanced oil recovery.: Development of foam model, 19:32313 
(RA;JP;In Japanese) 

Enhanced oil recovery.: Micellar-polymer flood (modeling of mi- 
croemulsion phase behavior), 19:32311 (RA;JP;In Japanese) 

Enhanced oil recovery.: Mobility control, 19:32310 (RA;JP;In 
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Enhanced oil recovery.: Research on low concentration chemi- 
cal flooding, 19:32312 (RA;JP;in Japanese) 

Enhanced oil recovery: Field pilot test on CO, flood, 19:32309 
(RA;JP;In Japanese) 

ENERGY RESEARCH ADVISORY BOARD 

See RESEARCH PROGRAMS 

ENERGY RESOLUTION 

Energy measurement of fast ions trapped in the toroidal field rip- 

ple of Tore Supra, 19:34837 (R;FR) 
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ENERGY SUPPLIES 

ARE. Regional energy supplies - progress report 1992/93, 
19:33399 (1;DE;In German) 

Planning the new energy structure scenarios and key measures 
of the Berlin energy concept, 19:33329 (1;DE;In German) 

ENGINEERING 
See also CHEMICAL ENGINEERING 
ENVIRONMENTAL ENGINEERING 
MINING ENGINEERING 
RESERVOIR ENGINEERING 

Mississippi DOE EPSCoR Program: Final report, 19:32156 

(R;US) 
ENGINEERING GEOLOGY 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (core analysis technology), 19:32271 
(RA;JP;in Japanese) 

ENGLAND 

See UNITED KINGDOM 
ENRICHMENT (ISOTOPIC) 

See |ISOTOPE SEPARATION 
ENTRAINMENT SEPARATORS 

See MIST EXTRACTORS 
ENVIRONMENT 

Environmental management assessment of the Lawrence Liver- 
more National Laboratory Livermore, California, 19:33344 
(R;US) 

Westinghouse Hanford Company Operational Environmental 
Monitoring. Annual report, CY 1993, 19:32716 (R;US) 

What's an ARAR?!: Regulatory requirements for CERCLA re- 
medial activities at D&D sites on the Oak Ridge Reservation, 
19:32730 (R;US) 

ENVIRONMENTAL CONCENTRATION 
See ECOLOGICAL CONCENTRATION 
ENVIRONMENTAL ENGINEERING 

Annual report of operations for the Oak Ridge Environmental In- 
formation System (OREIS), 19:34240 (R;US) 

Motivations for the introduction of new environmental technol- 
ogy, 19:33333 (R;US) 

ENVIRONMENTAL EXPOSURE 

Biological indicator measuring programme, Hamburg 1980- 
1990: Final report, 19:34243 (I;DE;in German) 

Impacts of radiation incidents in the Southern Urals and ap- 
proaches to ensuring radiation protection for population, 
19:32707 (IA;AT) 

ENVIRONMENTAL IMPACTS 

Environmentally based Cost-Benefit 
(R;SE;In Swedish) 

Finding of no significant impact proposed remedial action at two 
uranium processing sites near Slick Rock, Colorado, 
19:32747 (R;US) 

Possible global environmental impacts of solid waste practices, 
19:33349 (R;US) 

ENVIRONMENTAL MATERIALS 

Chemical structure and dynamics: 
19:33795 (R;US) 

Implementation guide for Hanford Analytical Services Quality 
Assurance Plan, 19:32753 (R;US) 

Theory, modeling and simulation: Annual report 1993, 19:33796 
(R;US) 

ENVIRONMENTAL POLICY 

Issues of sustainable irrigated agriculture in the San Joaquin 
Valley of California in a changing regulatory environment con- 
cerning water quality and protection of wildlife, 19:34368 (R;US) 

ENVIRONMENTAL QUALITY 

See also AIR QUALITY 

WATER QUALITY 

A phased approach to cooperative environmental management 
R&D projects with Russian institutes, 19:33350 (R;US) 

Annual report of operations for the Oak Ridge Environmental In- 
formation System (OREIS), 19:34240 (R;US) 

Environment supervision in a nuclear industry plant: Cogema 
example in Pierrelatte, 19:34218 (R;FR;In French) 

Hanford Site environmental data for calendar year 1993— 
surface and Columbia River, 19:32710 (R;US) 


Analysis, 19:33335 
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Routine environmental audit of the Hanford Site, Richland, 
Washington, 19:32697 (R;US) 

Routine environmental audit of the K-25 Site, Oak Ridge, Ten- 
nessee, 19:32696 (R;US) 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Bounding flow and transport analysis of proposed 105A mock- 
up tank tracer test, 19:32618 (R;US) 

Fundamental quantitative analysis of microbial activity in aquifer 
bioreclamation; and Modeling the transport of biologically and 
chemically reactive solutes in a two-dimensional, heteroge- 
neous intermediate scale system: Semi-annual progress 
report, August 1991—March 1992, 19:34301 (R;US) 

Modeling field scale unsaturated flow and transport processes, 
19:32483 (R;US) 

EPOXIDES 
Hydrous metal oxide catalysts for oxidation of hydrocarbons, 
19:32324 (R;US) 

EPOXY COMPOUNDS 

See EPOXIDES 
EQUATIONS 

See also DIFFERENTIAL EQUATIONS 

KINETIC EQUATIONS 

Two portable parallel tridiagonal solvers, 19:35081 (R;US) 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 

A sufficient condition for the lack of cellular convection in a dissi- 

pative plasma column, 19:34841 (R;DE) 
EQUIPMENT 

See also APPLIANCES 
DISTILLATION EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HARVESTING EQUIPMENT 
MACHINERY 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
SAMPLERS 
WELL LOGGING EQUIPMENT 
X-RAY EQUIPMENT 

Chemical decontamination of process equipment using recy- 
clable chelating agents, 19:34412 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3: Hardware component fail- 
ure data; Volume 5, Revision 4, 19:33289 (R;US) 

EQUIPMENT INTERFACES 

GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems / Data Acquisition and Control Systems), 
19:32587 (R;US) 

EQUIPMENT PROTECTION DEVICES 

100 Area electrical distribution fault and coordination report, 

19:33312 (R;US) 
ERBIUM 167 

Levels in '®°Er above 2 MeV and the onset of chaos, 19:34689 

(R;US) 
ERBIUM 168 

Levels in '®®Er above 2 MeV and the onset of chaos, 19:34689 

(R;US) 
EROSION 

Analysis/control of in-bed tube erosion phenomena in the flu- 
idized bed combustion (FBC) system: Technical progress 
report No. 3, [April 1, 1993—June 30, 1993], 19:32216 (R;US) 

Analysis/control of in-bed tube erosion phenomena in the fluidized 
bed combustion (FBC) system: Technical progress report No. 
4, [July 1, 1993-September 30, 1993], 19:32217 (R;US) 

Analysis/control of in-bed tube erosion phenomena in the fluidized 
bed combustion (FBC) system: Technical progress report No. 
1, [October 1, 1992—December 31, 1992], 19:32214 (R;US) 

Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: Annual 
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report, February 24, 1993-February 23, 1994, 19:32334 
(R;US) 
ESTUARIES 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA C-2980 MESONS 
Determination of the radiative decay width of the n_- meson, 
19:34616 (R;DE) 
ETA-2980 RESONANCES 
See ETAC-2980 MESONS 
ETA-C RESONANCES 
See ETA C-2980 MESONS 
ETHANE 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US) 

Technology development for iron F-T catalysts: Final report, 
19:32918 (R;US) 

ETHANOL 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, 1 Apri+-30 June 1994, 
19:32110 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, June-August, 1994, 
19:32919 (R;US) 

Methanol and ethanol from lignocellulosic Swedish wood fuels - 
Main report. Comparison of the costs of alcohols from bio- 
mass, 19:32904 (R;SE;in Swedish) 

Methanol and ethanol from lignocellulosic Swedish wood fuels. 
Appendices. Comparison of the costs of alcohols frorn bio- 
mass, 19:32905 (R;SE;In Swedish) 

ETHANOL FUELS 

Potential impacts on air quality of the use of ethanol as an alter- 

native fuel: Final report, 19:32910 (R;US) 
ETHERS 
Thermolysis of phenethyl phenyl ether: A model of ether link- 
ages in low rank coal, 19:32132 (R;US) 

ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See ETHERS 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

Vapor phase VOC transport in physically-mixed clay soils, 

19:34293 (R;US) 

ETHYLENE GLYCOL 

See GLYCOLS 
ETHYLENEDIAMINETETRAACETIC ACID 

See EDTA 
ETHYRONE 

See ORGANIC SULFUR COMPOUNDS 
ETHYRONEETHYL PHOSPHINATE 

See ORGANIC SULFUR COMPOUNDS 
ETIOPORPHYRINS 

See PORPHYRINS 
ETRR-1 REACTOR 

Design and development of nuclear research 
19:33187 (IA;EG) 

In service inspection of ETRR-1 reactor vessels, 19:33189 
(IA;EG) 

Reactor operation experience, 19:34452 (IA;EG) 

Research performed at the ETRR-1 reactor using TOF tech- 
nique, 19:33260 (IA;EG) 

Thirty years experience in ETRR-1 operation, 19:33190 (IA;EG) 

Training and operation of reactors, 19:33256 (IA;EG) 
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See CONSTRUCTIVE FIELD THEORY 
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Emission reduction strategies in Europe with respect to national 
energy structures, 19:34261 (R;DE;In German) 

Foreign markets for US Clean Coal Technologies, 19:33386 
(R;US) 

Trends and challenges in global arms control regimes: Implica- 
tions for the Mediterranean, North Africa, and the Middle 
East, 19:33524 (R;US) 

EUROPEAN COMMUNITIES 

Present status of the energy taxation system and a movement 
toward introducing environmental taxes in major developed 
countries. 2, 19:33378 (R;JP;ln Japanese) 

EUROPIUM 

Colloid migration in groundwaters: Geochemical interactions or 
radionuclides with natural colloids. Appendix IV, 19:33825 
(RA;DE) 

Using 15-crown-5, 18-crown-6 and dicyclohexano-18-crown-6 
for Am, Ce, Eu and Cm extraction from acid solutions, 
19:33761 (R;US) 

EUROPIUM 152 

Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. Appendix Ill, 19:33824 
(RA;DE) 

EUROPIUM IONS 

Effects on humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances in natural 
aquatic systems. Appendix IV, 19:33828 (RA;DE) 

EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVALUATION 

Advanced resrvoir evaluation technology.: Reservoir characteri- 
zation technology (reservoir evaluation by geostatistical 
approach), 19:32301 (RA;JP;in Japanese) 

Reservoir simulation programs for horizontal wells, 19:32282 
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EVAPORATORS 

C-018H LEFF filtration test plan: Revision 1, 19:32565 (R;US) 

Concentration of Melton Valley Storage Tank surrogates with a 
wiped film evaporator, 19:32492 (R;US) 

Configuration management plan for waste tank farms and the 
242-A evaporator of tank waste remediation system, 
19:32590 (R;US) 

Process control plan for 242-A Evaporator Campaign 94-2, 
19:32611 (R;US) 

Seawater test results of open-cycle ocean thermal energy con- 
version (OC-OTEC) components, 19:32953 (R;US) 

EXCESS COSTS 

See COST 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXERCISE 

Review criteria for the physical fitness training requirements in 
10 CFR Part 73, 19:32764 (R;US) 

EXHAUST GASES 

Denitrification of diesel pollutants: NO, removal from oxygen- 
rich exhaust by means of NHg splitting reduction agents, 
19:34263 (R;DE;in German) 

Development of topping combustor for advanced concept pres- 
surized fluidized-bed combustion, 19:32207 (R;US) 

Dust cake behavior in filters with high surface area to volume ra- 
tios, 19:32090 (R;US) 

Instrumentation for trace emission measurements, 19:32133 
(R;US) 

Karhula hot gas cleanup test results, 19:32069 (R;US) 

MTCI acoustic agglomeration particulate control, 19:32072 
(R;US) 

Moving granular-bed filter development program, Option Ill: De- 
velopment of moving granular-bed filter technology for 
multi-contaminant control: Task 14: Test plan; Topical report, 
19:32081 (R;US) 

Mukti-contaminant control granular-bed filter, 19:32080 (R;US) 

Results of patch tests, 19:32071 (R;US) 


Thermal/chemical degradation of inorganic membrane materi- 
als, 19:32082 (R;US) 
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Tidd PFBC hot gas filter operating experience: July 1993—April 
1994, 19:32068 (R;US) 
Westinghouse standleg moving granular bed filter development 
program, 19:32077 (R;US) 
EXHAUST SYSTEMS 
Functions and requirements, B Plant canyon ventilation up- 
grade: Revision 1, 19:32578 (R;US) 


EXOTIC ATOMS 
See HADRONIC ATOMS 
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Search for first and second generation leptoquarks at DQ, 
19:34637 (R;US) 


EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 


EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 


EXPERIMENTAL REACTORS 
See also EBR-2 REACTOR 
HBWR REACTOR 
HTTR REACTOR 
SUBCRITICAL ASSEMBLIES 
TOPAZ REACTOR 

Loss-of-coolant accident mitigation for the Advanced Neutron 
Source Reactor, 19:33276 (R;US) 

Modeling & analysis of core debris recriticality during hypotheti- 
cal severe accidents in the Advanced Neutron Source 
Reactor, 19:33273 (R;US) 

EXPLOITATION 

Record of TRC’s activities in the fiscal year 1992, 19:32245 
(R;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for a new configuration of FPS, 19:32285 
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Technologies for offshore marginal oil field development.: Opti- 
mum design method for compliant tower, 19:32286 (RA;JP;in 
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EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
CONTAINED EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 

Utilization of near-source video and ground motion in the as- 
sessment of seismic source functions from mining explosions, 
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EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 

DOE TMD transportation training module 14 transportation of 
explosives, 19:33879 (R;US) 

Design and development of the associated-particle three- 
dimensional imaging technique, 19:33749 (R;US) 

EXPONENTIAL PILES 
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EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 
EXTERNAL IRRADIATION 


An assessment of bias and uncertainty in recorded dose from 
external sources of radiation for workers at the Hanford Site, 
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EXTRACTION 

Vapor phase VOC transport in physically-mixed clay soils, 

19:34293 (R;US) 
EXTRACTION COLUMNS 

Pulse column hydrodynamics for liquid-liquid extraction with 

truncated-disc packing, 19:33731 (R;FR;In French) 


EXTREMELY HIGH FREQUENCY RADIATION 
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Long-term surveillance plan for the Shiprock Disposal site, 
Shiprock, New Mexico, 19:32423 (R;US) 
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An Indian experience, 19:33133 (1A;CA) 

Results of SEM/EDX microrange analyses of the CORA-16 bun- 
die melting experiment performed in a boiling water reactor 
(BWR), 19:33030 (R;DE;In German) 

The status of the program to develop the CANFLEX fuel bundle, 
19:33102 (IA;CA) 

FUEL ELEMENT FAILURE 

A model for calculating the |-131 release from defective fuel for 
steady-state and reactor shutdown conditions, 19:33126 
(IA;CA) 

A semi-mechanistic approach to calculate the probability of fuel 
defects, 19:33122 (IA;CA) 

CAFE - a probabilistic model for predicting CANDU fuel SCC 
power ramp failures, 19:33123 (IA;CA) 

Improvement of ELESTRES CANDU fuel performance analysis 
code for CANFLEX fuel development, 19:33125 (IA;CA) 

PRAMP - a model for calculating the effect of variable power 
histories on the occurrence of fuel power ramp defects, 
19:33121 (IA;CA) 

FUEL ELEMENTS 
See also FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
Burnout 
Heat transfer burnout of Mark VIII fuel, 19:33245 (R;US) 
Burnup 
PRTR operational planning, 19:33233 (R;US) 
Cladding 
Trip report: Moczik Tool and Die Works, 19:33246 (R;US) 
Computerized Simulation 

Improvement of ELESTRES CANDU fuel performance analysis 
code for CANFLEX fuel development, 19:33125 (IA;CA) 

Recent validations of the ELESTRES code, 19:33124 (IA;CA) 

Encapsulation 
K east encapsulation packager modifications, 19:33881 (R;US) 
Fabrication 

Meeting at Sylvania Electric Products, Inc., Bayside, NY, Octo- 
ber 4, 1955, 19:33242 (R;US) 

Trip report, Battelle Memorial Institute, February 7-8, 1955, 

19:33241 (R;US) 


Trip report, Battelle Memorial Institute, January 12, 1955, 
19:33239 (R;US) 
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Trip report, Battelle Memorial Institute, January 25-26, 1955, 
19:33240 (R;US) 


[Research and Development of new fuel elements], 19:33243 
(R;US) 
Fission Product Release 
Fission-product releases during post-irradiation annealing of 
high-burnup CANDU fuel, 19:33119 (IA;CA) 
Heat Transfer 
An analysis of the fuel temperature history and microstructure of 
an irradiated PHWR fuel element by computer modelling and 
post-irradiation examination, 19:33120 (lA;CA) 
Irradiation 
PRTR operational planning, 19:33233 (R;US) 
Packaging 
K east encapsulation packager modifications, 19:33881 (R:US) 
Pertormance 
Improvement of ELESTRES CANDU fuel performance analysis 
code for CANFLEX fuel development, 19:33125 (IA:CA) 
Recent validations of the ELESTRES code, 19:33124 (IA:CA) 
Post-irradiation Examination 
An analysis of the fuel temperature history and microstructure of 
an irradiated PHWR fuel element by computer modelling and 
post-irradiation examination, 19:33120 (1A:CA) 
Research Programs 
Trip report: Battelle Memorial Institute, July 12-13, 1955 
19:33202 (R;US) 
Trip report: Battelle Memorial Institute, March 22-23, 1955, 
19:33201 (R;US) 
Testing 
Irradiation test programme aimed to check Romanian nuclear 
fuel behaviour, 19:33128 (IA;CA) 
Minutes of Technical Division Steering Committee meeting July 
12, 1955, Savannah River Laboratory, 19:33237 (R;US) 
FUEL FABRICATION PLANTS 
See also MIXED OXIDE FUEL FABRICATION PLANTS 
Korea's experience and program on CANDU fuel R and D and 
fabrication, 19:33096 (1A;CA) 
Nuclear fuel fabrication in Romania, 19:33095 (1A:CA) 
Qualification of FCN as a supplier of CANDU power reactor fuel 
19:33132 (IA;CA) 
Self-reliance in PHWR fuel production, 19:33097 (IA:CA) 
FUEL GAS 
See also NATURAL GAS 
Deashing 
Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R:US) 
Westinghouse standieg moving granular bed filter development 
program, 19:32077 (R;US) 
Dehalogenation 
Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R:US) 
Desulfurization 
An attrition-resistant zinc titanate sorbent for sulfur: Technical 
report, 1 March-31 May 1994, 19:32117 (R:US) 
Characterization and fixed-bed testing of a nickel-based hot gas 
desulfurization sorbent, 19:32087 (R:US) 
Desulturization sorbent development at the Morgantown Energy 
Technology Center, 19:32089 (R;US) 
Development of hollow fiber catalytic membrane reactors for 
high temperature gas cleanup, 19:32074 (R:US) 
Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R;US) 
Development of sorbents for high-temperature desulfurization in 
moving-bed systems, 19:32064 (R;US) 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, April 
1, 1994—June 30, 1994, 19:32109 (R;US) 
Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R;US) 
METC fluid-bed hot-gas desulfurization PDU, 19:32086 (R;US) 


METC hot gas desulfurization program overview, 19:32091 
(R;US) 


FUEL REPROCESSING PLANTS 


Slipstream testing of the Direct Sulfur Recovery Process 
19:32083 (R;US) 


Hot Gas Cleanup 


An attrition-resistant zinc titanate sorbent for sulfur: Technical 
report, 1 March—-31 May 1994, 19:32117 (R:US) 

Characterization and fixed-bed testing of a nickel-based hot gas 
desulfurization sorbent, 19:32087 (R;US) 

Desulfurization sorbent development at the Morgantown Energy 
Technology Center, 19:32089 (R:US) 

Development of hollow fiber catalytic membrane reactors for 
high temperature gas cleanup, 19:32074 (R:US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R:US) 

Development of sorbents for high-temperature desulfurization in 
moving-bed systems, 19:32064 (R:US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup Final report, February 1990—April 1994, 
19:32067 (R:US) 

Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R;US) 

METC fiuid-bed hot-gas desulfurization PDU, 19:32086 (R:US) 

Moving granular-bed filter development program, Option Ill: De- 
velopment of moving granular-bed filter technology for 
multi-contaminant control: Task 14: Test pian; Topical report, 
19:32081 (R:US) 

Mutti-contaminant control granular-bed filter, 19:32080 (R;US) 

Slipstream testing of the Direct Sulfur Recovery Process 
19:32083 (R:US) 

Thermal/chemical degradation of inorganic membrane materi- 
als, 19:32082 (R:US) 

Westinghouse standieg moving granular bed fitter development 
program, 19:32077 (R:US 


FUEL KERNELS 


See FUEL PARTICLES 


FUEL MANAGEMENT 


Nuclear fuel management, 19:33204 (IA;EG) 


FUEL OILS 


See also HEATING OILS 
Fuel oil and kerosene sales 1993, 19:32328 (R:US) 
Petroleum Supply Monthly, September 1994, 19:32326 (R;US) 


FUEL PARTICLES 


See also COATED FUEL PARTICLES 

Particulate behavior in a controlled-profile pulverized coal-fired 
reactor: A study of coupled turbulent particle dispersion and 
thermal radiation transport: Quarterly technical progress re- 
port, March 15, 1994—June 14, 1994, 19:32220 (R:US) 


FUEL PELLETS 


‘Heavy fuel’ for CANDU-6: Design considerations, 19:33130 
(IA:CA) 

Characterization and comparison of the sintering behaviors of 
the variously-treated UO2 powders, 19:32378 (IA;CA) 

Characterization and thermal properties of hyperstoichiometric 
SIMFUEL, 19:33110 (IA;CA) 

Options for the direct use of spent PWR fuel in CANDU 
(DUPIC), 19:33103 (IA;CA) 

SGMP-LTS process for fabrication of high density UO, and 
(U,Pu)O> fuel pellets, 19:32377 (IA;CA) 

The effect of increasing uranium mass on sheath strain in Bruce 
and Pickering fuel, 19:33129 (IA;CA) 


FUEL POOLS 


309 Buikiing transition plan, 19:33299 (R;US) 


FUEL REPROCESSING PLANTS 


See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 

Atmospheric dispersion and deposition of iodine-131 released 
from the Hanford Site, 19:34270 (R;US) 

PFP Harrington hand chain hoists, 19:32384 (R;US) 

PUREX facility hazards assessment, 19:32803 (R;US) 

Preliminary hazards analysis of thermal scrap stabilization sys- 
tem: Revision 1, 19:32795 (R;US) 

Project B610 process control configuration acceptance test pro- 
cedure, 19:32383 (R;US) 
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FUEL REPROCESSING PLANTS 


Safety analysis-200 Area Savannah River Site: Separations 
Area operations Building 211-H Outside Facilities: Supple- 
ment 11, Revision 1, 19:32754 (R;US) 

Seismic (SSE) evaluation for the 291Z stack at the Hanford Site 
-— Addition of environmental monitoring penetrations, 
19:32794 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

An experimental apparatus for the measurement of thermal con- 
tact resistance, 19:33217 (I;IL) 

Modelling of pellet-cladding interaction for PWRs reactors fuel 
rods, 19:33203 (|;BR;in Portuguese) 

Modelling of pellet-cladding interaction in PWR’s, 19:33035 
(|;BR;In Portuguese) 

SNAP and Al Fuel Summary Report, 19:33166 (R;US) 

The inclusion of shadowing effect in the reaction-rates calcula- 
tion, 19:34739 (1;BR;In Portuguese) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Abrasive wear by diesel engine coal-fuel and related particles, 
19:32228 (R;US) 

Effect of coal beneficiation process on rheology/atomization of 
coal water slurries: Quarterly progress report, 1 May 1994-31 
July 1994, 19:32134 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Annual status report number 1, 20 September 1989-30 
September 1990, 19:32174 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report number 6, 1 January 1991-31 March 
1991, 19:32175 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report number 7, 1 April 1991-30 June 1991, 
19:32176 (R;US) 

Integrated emissions control system for residential CWS 
furnace: Quarterly report number 9, 1 October 1991-31 De- 
cember 1991, 19:32177 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 10, 1 January 1992-31 
March 1992, 19:32178 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 11, 1 April 1992-30 
June 1992, 19:32179 (R;US) 

FUEL STORAGE POOLS 

Basis for category B designation for K basins, 19:32397 (R;US) 

Spent fuel consolidation in the 105KW Building fuel storage 
basin, 19:32396 (R;US) 

FUEL SUBSTITUTION 
Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 

Behavior of Bruce NGS-A fuel irradiated to a burnup of =~ 500 
MWh/kgU, 19:33109 (IA;CA) 

Dissolution of CANDU fuel by molten zircaloy-4 cladding, 
19:33115 (IA;CA) 

The role of Zr,lyC compounds in minimizing stress corrosion 
cracking in fuel cladding, 19:33581 (IA;CA) 

FUELS 

See also FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
WOOD FUELS 

Development and process evaluation of improved Fischer- 
Tropsch slurry catalysts: Final report, 19:32915 (R;US) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
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FUELWOOD 
See WOOD FUELS 


FULCRUM OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


FULHAM-SIMON-CARVES PROCESS 
See DESULFURIZATION 
FULLERENES 
Electronic structure of Ceo fullerites and nanotubes, 19:33791 
(R;US) 
Novel catalysts for methane activation: Quarterly report No. 6, 
January 1, 1994—March 31, 1994, 19:32921 (R;US) 
Production and characterization of metallofullerene superatoms, 
19:33673 (R;US) 
The interactions of high-energy, highly charged Xe ions with 
fullerenes, 19:34751 (R;US) 
FUMES 
See AEROSOLS 


FURNACE OIL 
See HEATING OILS 


FURNACES 
See also PLASMA FURNACES 
WOOD BURNING FURNACES 

Integrated emissions control system for residential CWS fur- 
nace: Annual status report number 1, 20 September 1989-30 
September 1990, 19:32174 (R;US) 

* Integrated emissions control system for residential CWS 
furnace: Quarterly report number 9, 1 October 1991-31 De- 
cember 1991, 19:32177 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report number 6, 1 January 1991-31 March 
1991, 19:32175 (R;US) 

Integrated emissions control system for residential CWS 
furnace: Quarterly report number 9, 1 October 1991-31 De- 
cember 1991, 19:32177 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report number 6, 1 January 1991-31 March 
1991, 19:32175 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly report number 7, 1 April 1991-30 June 1991, 
19:32176 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 10, 1 January 1992-31 
March 1992, 19:32178 (R;US) 


Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 11, 1 April 1992-30 
June 1992, 19:32179 (R;US) 

Materials support for HITAF, 19:32204 (R;US) 

Materials support for the development of high temperature 
advanced furnaces (HITAF): A comparison of selected mechan- 
ical properties for three SiC-based ceramics, 19:33633 (R;US) 

FUSED SALT FUELS 

See MOLTEN SALT FUELS 
FUSED SALTS 

See MOLTEN SALTS 
FUSILEER OPERATION 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 

See COAL GASIFICATION 
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G CODES 
GARGOYLE: Fuel Cycle Analysis Code with Decay Heat Calcu- 
lation Capacity, 19:35046 (CM;US) 
GASFLOW comparisons with bureau of mines experiments, 
19:33841 (R;US) 
GATT: 3-D Few-Gp Diffusion Calculations Hex-Z, 19:35053 
(CM;US) 
GENAEA: Alpha Energy Spectra Automated System, 19:35054 
(CM;US) 
GADOLINIUM OXIDES 
Radiochemical analyses of several spent fuel Approved Testing 
Materials, 19:32504 (R;US) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALLIUM ALLOYS 
Sputtering of tin and gallium-tin clusters, 19:34780 (R;US) 
GALLIUM ARSENIDES 
A versatile masking process for plasma etched backside via 
holes in GaAs, 19:33954 (R;US) 
Carrier dynamics in InGaAs: Quantum wells vs bulk, 19:33701 
(R;US) 
Defects and diffusion in Si* implanted GaAs, 19:33660 (R;US) 
Giant effective mass deviations near the magnetic field-induced 
minigap in double quantum wells, 19:33715 (R;US) 
Magneto-optical studies of compound semiconductors, 
19:33717 (R;US) 
Monitoring interfacial dynamics by pulsed laser techniques: [An- 
nual report], 19:33808 (R;US) 
Optical determination of conduction and valence-band disper- 
sion curves in strained single-quantum wells, 19:33714 (R;US) 
Raman spectra of MOCVD-grown ferroelectric PbTiO; thin 
films, 19:33665 (R;US) 
Reaction, growth and doping studies on the epitaxy of GaAs by 
inelastic electron scattering, 19:33690 (R;DE;In German) 
Study of CuPt-type ordering and dopant effect of 
Ino 5Gao.5P/GaAs using spectroscopic ellipsometry, 19:33716 
(R;US) 
Study of charge distribution and atomic arrangement at inter- 
faces using fast electron scattering, 19:34778 (R;NO) 
Ultrafast magnetoexciton dynamics in GaAs, 19:33700 (R;US) 
Ultrafast nonlinear optical response of Fano resonances in gal- 
lium arsenide under high magnetic field, 19:33699 (R;US) 
GALLIUM PHOSPHIDES 
Energies of x conduction band minima in disordered and or- 
dered GalnP> alloys, 19:33703 (R;US) 
Observation of excitonic and band-to-band behavior in ordered 
InGaP» alloys, 19:33803 (R;US) 
Study of CuPt-type ordering and dopant effect of 
Ino .5Gao.5P/GaAs using spectroscopic ellipsometry, 19:33716 
(R;US) 
GALLIUM SELENIDES 
Correlation of polycrystalline Cu(in,Ga)Se2 device efficiency 
with homojunction depth and interfacial structure: X-ray 
photoemission and positron annihilation spectroscopic char- 
acterization, 19:32929 (R;US) 
Deep levels in AgGaSe2, 19:33704 (R;US) 
GALLIUM SULFIDES 
MOCVD of gailium and calcium sulfides for improved phosphor 
processing, 19:33698 (R;US) 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
Medical imaging applications of amorphous silicon, 19:34159 
(R;US) 
GAMMA RADIATION 
An aerial radiological survey of the Fort Calhoun Nuclear Power 
Plant and surrounding area, Fort Calhoun, Nebraska, 
19:33223 (R;US) 
An aerial radiological survey of the Salmon Site and surrounding 
area, Lamar County, Mississippi, 19:32704 (R;US) 
An aerial radiological survey of the Sandia National Laboratories 
and surrounding area, 19:32703 (R;US) 


GAS TURBINES 


Full bandwidth linear accelerator microstructure characteriza- 
tion, 19:33936 (R;US) 
Gamma knife: Distribution of dose rates, 19:34393 (IA;AT) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 
Gamma-ray spectrometer utilizing xenon at high pressure, 
19:34107 (R;US) 
GAMMA SPECTROSCOPY 
The determination of the optimal shape of the samples in 
gamma-ray spectrometry, 19:34125 (IA;AT) 
GAMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GARCHING IPP 
See IPP GARCHING 
GAS ANALYSIS 
Trace water vapor determination in corrosive gases by infrared 
spectroscopy, 19:33763 (R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 
See also HTGR TYPE REACTORS 
Computation of flow through a block assembly, 19:33089 (I;IL) 
GAS CYLINDERS 
Aerosol can puncture device test report, 19:33886 (R;US) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
See also AIR FLOW 
Comparison of deliverable and exhaustible pressurized air flow 
rates in laboratory gloveboxes, 19:33880 (R;US) 
GASFLOW analysis of a tritium leak accident, 19:33286 (R;US) 
Simulation of the SEMATECH gravimetric mass flowmeter cali- 
brator, 19:34172 (R;US) 
GAS FUELED REACTORS 
A calculational study on neutron kinetics and thermodynamics of 
a gaseous core fission reactor, 19:33177 (I;NL) 
GAS HYDRATES 
Investigation of gas hydrate formation kinetics by laser light 
scattering, 19:32358 (R;NO) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
The effect of reusing laser gas on the fission-fragment pumped 
1.73 um atomic xenon laser output, 19:33950 (R;US) 
GAS TRACK DETECTORS 
Microstrip gas chamber on thin-film Pestov glass and micro gap 
chamber, 19:34158 (R;US) 
GAS TURBINE ENGINES 
Advanced gas turbine systems research: 
January—March, 1994, 19:32361 (R;US) 
Advanced turbine systems program conceptual design and 
product development: Task 3 — System selection; Topical re- 
port, 19:32362 (R;US) 
Development and testing of low-Btu fuel gas turbine combus- 
tors, 19:32988 (R;US) 
Evolution of oxidation and creep damage mechanisms in HiPed 
silicon nitride materials, 19:33634 (R;US) 
GAS TURBINE POWER PLANTS 
Feasibility study on a new power plant concept, 19:32984 (RA;Fl) 
Phase |—system scoping and feasibility studies, 19:32987 (R;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Advanced Turbine Systems Program: Conceptual design and 
product development: Quarterly status report, May—July 
1994, 19:32994 (R;US) 
Advanced gas turbine systems research: 
October-December, 1993, 19:32990 (R;US) 
Development of a pressure gain combustor for improved cycle 
efficiency, 19:33930 (R;US) 
Materials/manufacturing element of the Advanced Turbine Sys- 
tem Program, 19:33478 (R;US) 


Quarterly report, 


Quarterly report, 
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GAS TURBINES 


Technical and economic prospects for the gas-turbine MHTGR, 
19:33074 (RA;XA) 
GAS UTILITIES 
Gas Collaborative issues in Maryland: Implementation of gas 
demand side management (gas conservation) programs by 
local gas distribution companies subject to the jurisdiction of 
the Public Service Commission of Maryland, 19:33507 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PADUCAH PLANT 
Potential detection systems for monitoring UF, releases, 
19:32864 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
An application of wavelet transform for decomposition of 
millimeter-wave spectroscopic signals, 19:34216 (R;US) 
Catalytic combustion of solvent containing air on base metal 
catalysts, 19:34262 (R;DE;In German) 
Quantifying the role of degasification subsidence in wetland loss 
— Mississippi delta plain, 19:34280 (R;US) 
Technical area status report for second-stage destruction and 
offgas treatment, 19:32431 (R;US) 
Two practical incineration-alternative prototype demonstrations 
for TSCA and RCRA wastes, 19:32476 (R;US) 
Waste Tank Vapor Project: Tank vapor database development, 
19:32505 (R;US) 
GASES 
See also AIR 
COAL GAS 
EXHAUST GASES 
FUEL GAS 
SYNTHESIS GAS 
VAPORS 
Laser spectroscopy on atoms and ions using short-wavelength 
radiation, 19:34761 (R;SE) 
GASIFICATION 
See also COAL GASIFICATION 
Empirical modeling of black liquor char gasification, 19:32884 
(R;Fl) 
LIEKKI 2 - Annual Review 1994: Project reports 
(R;Fl;in Finnish, English, Swedish) 
LIEKKI 2 - Annual Review 1994: Project reports 
(R;Fl;in Finnish, English, Swedish) 
LIEKKI Combustion technology: Final report on the energy re- 
search programme 1988-1992, 19:33840 (R;Fl) 
GASOLINE 
Closure Report for Underground Storage Tank 2310-U at the 
Pine Ridge West Repeater Station, 19:32818 (R;US) 
Preliminary evaluation of supply decentralization of fuels, 
19:33389 (1;BR;In Portuguese) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GENE LOCI 
See GENES 
GENERAL CIRCULATION MODELS 
Cloud-turbulence interactions: Sensitivity of a general circula- 
tion model to closure assumptions, 19:34252 (R;DE) 
EMEFS: Lessons learned 2, model evaluation, 19:34266 (R;US) 
The ECHAMS atmospheric general circulation model, 19:34230 
(R;DE) 
GENERAL RELATIVITY THEORY 
Positive definite gravitational action, cosmological constant and 
superstring theory, 19:34513 (IA;DE) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENES 
Identification of genes in anonymous DNA sequences: Final re- 


port: Report period, 15 April 1993-15 April 1994, 19:34379 
(R;US) 


, 19:32195 


, 19:32202 
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GENETIC MAPPING 
Mapping and sequencing the human genome: Science, ethics, 
and public policy: Final report, 19:34385 (R;US) 
GEOCHEMICAL SURVEYS 
Surface geochemical prospecting.: Development for marine 
geochemical survey system, 19:32252 (RA;JP;In Japanese) 
GEOGRAPHY 

Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0: Volume Il - ap- 
pendices, 19:34314 (R;US) 

Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0, 19:35090 (R;US) 

Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0: Volume Il - ap- 
pendices, 19:34314 (R;US) 

Using geographical data browsers in a networked environment, 
19:34497 (R;US) 

GEOISOTHERM 
See ISOTHERMS 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 

2D Depth migration in transversely isotropic media using explicit 
operators, 19:34485 (R;US) 

P-wave signatures and parameterization of transversely 
isotropic media: An overview, 19:34484 (R;US) 

Velocity analysis for transversely isotropic media, 19:34483 
(R;US) 

GEOLOGIC ENGINEERING 
See ENGINEERING GEOLOGY 
GEOLOGIC FISSURES 

Geometric moire method of strain analysis with displacement 
discontinuities: Yucca Mountain Site Characterization Project, 
19:32523 (R;US) 

Laboratory measurements of frictional slip on interfaces in a 
polycarbonate rock mass model, 19:32524 (R;US) 

GEOLOGIC FRACTURES 

Additional borehole geophysical logging at Waste Area Group- 
ing 1 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 19:32486 (R;US) 

Detailed characterization of a fractured limestone formation us- 
ing stochastic inverse approaches, 19:34492 (R;US) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;In Japanese) 

GEOLOGIC JOINTS 
See GEOLOGIC FISSURES 
GEOLOGIC MODELS 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Integrated geophysical interpretation, 
19:32259 (RA;JP;In Japanese) 

Statistical properties of geologic fractals, 19:34480 (R;US) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;in 
Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FISSURES 
GEOLOGIC FRACTURES 
RIFT ZONES 
SEDIMENTARY BASINS 

Advanced resrvoir evaluation technology.: Reservoir characteri- 
zation technology (reservoir evaluation by geostatistical 
approach), 19:32301 (RA;JP;in Japanese) 

GEOLOGIC SURVEYS 

Scientific research into the marine geology and geophysics off 
antarctica.: Marine geology and geophysical study in the 
Ross Basin, 19:32287 (RA;JP;In Japanese) 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 





geophysical survey in the eastern basin, Ross sea, 19:32288 
(RA;JP;In Japanese) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 
See also ENGINEERING GEOLOGY 
PETROLEUM GEOLOGY 
Geological investigations and hydrogeologic model development 
in support of DoD and DOE environmental programs on Kirt- 
land Air Force Base, New Mexico, U.S.A., 19:34345 (R;US) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 
GIS least-cost analysis approach for siting gas pipeline ROWs, 
19:32357 (R;US) 
Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 


experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 
Geophysical exploration methods for areas with complex topog- 
Electromagnetic methods, 19:32258 


raphy and geology.: 
(RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Electromagnetic methods, 19:32258 
(RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Integrated geophysical interpretation, 
19:32259 (RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Electromagnetic methods, 19:32258 
(RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Integrated geophysical interpretation, 
19:32259 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Electromagnetic methods, 19:32258 
(RA;JP;In Japanese) 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;In Japanese) 

Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;In 
Japanese) 

Image accuracy and representational enhancement through low- 
level, multi-sensor integration techniques, 19:34288 (R;US) 

GEOTHERMAL FLUIDS 

Vapor-liquid equilibrium of chlorides in aqueous systems to high 
temperatures: Application to the Geysers geothermal field, 
19:32959 (R;US) 

GEOTHERMAL WELLS 
How to achieve a four-fold productivity increase at Fenton Hill, 
19:32958 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also IPP GARCHING 
KERNFORSCHUNGSANLAGE JUELICH 
KERNFORSCHUNGSZENTRUM KARLSRUHE 

GKSS annual report 1992, 19:35016 (|;DE;in German) 

GKSS scientific and technical reports 1993, 19:35010 (1;DE;In 
German) 

GERMANATES 

Application of new synchrotron powder diffraction techniques to 

anomalous scattering from glasses, 19:34008 (R;US) 


GOBAR GAS 


GERMANIUM ALLOYS 
Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Final subcontract 
report, February 1, 1991—January 31, 1994, 19:33710 (R;US) 
Surface stress, morphological development, and dislocation nu- 
cleation during strained-layer epitaxy, 19:33552 (R;US) 
GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GETTERS 
Tritium stripping in a nitrogen glovebox using SAES St 198, 
19:34468 (R;US) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Probing reaction dynamics with GDR decay, 19:34694 (R;US) 
GIANT RESONANCE MODEL 
Collective Hamiltonians for dipole giant resonances, 19:34705 
(1;BR;In Portuguese) 
GLASS 
See also PHOSPHATE GLASS 
Application of new synchrotron powder diffraction techniques to 
anomalous scattering from glasses, 19:34008 (R;US) 
Development of high-waste loaded high-level nuclear waste 
glasses for high-temperature melter, 19:32509 (R;US) 
Extended-range order in glasses, 19:33658 (R;US) 
Global equation of state for a glassy material: 
19:33692 (R;US) 
Laboratory studies for estimation of melting rate in nuclear 
waste glass melters, 19:32508 (R;US) 
Models for liquidus temperature of nuclear waste glasses, 
19:32519 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASS SCINTILLATORS 
Gamma and x-ray response of high density glass scintillators, 
19:33921 (R;US) 
GLAZING 
Spectrally selective glazings for residential retrofits in cooling- 
dominated climates, 19:33444 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 
Comparison of deliverable and exhaustible pressurized air flow 
rates in laboratory gloveboxes, 19:33880 (R;US) 
Preliminary hazards analysis of thermal scrap stabilization sys- 
tem: Revision 1, 19:32795 (R;US) 
Tritium stripping in a nitrogen glovebox using SAES St 198, 
19:34468 (R;US) 
GLUON MODEL 
Deduction of the in-medium gluon distribution from photon- 
gluon fusion processes in peripheral ultrarelativisitic 
heavy-ion collisions, 19:34713 (R;DE) 
GLUONS 
Gluon distribution in the photon, 19:34599 (RA;JP) 
GLUTATHIONE 
Radiation protective effects of cysteamine and glutathione on 
four nucleobases and ascorbic acid in aqueous solution, 
19:33813 (R;JP) 
GLYCOLS 
Development of a cleaning process for uranium chips machined 
with a glycol-water-borax coolant, 19:34206 (R;US) 
Impact of the propylene glycol-water-borax coolant on material 
recovery operations, 19:34205 (R;US) 
GOBAR GAS 
See METHANE 


Fused silica, 
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GOLD 


GOLD 

Precision gold conductors for HMCs: Final report, 19:33937 
(R;US) 

Using electrochemistry in device processing on 
poly(tetrafluoroethylene) substrates, 19:33596 (R;US) 

GOLD 197 REACTIONS 

Baryon stopping in 200 GeV/A S+Au collisions, 19:34601 (R;US) 

Collective flow in Au + Au collisions, 19:34726 (R;US) 

Proton and produced particle distributions from Au+Au collisions 
at 11.6 A GeV/c, 19:34576 (R;US) 

GOLD 197 TARGET 

Collective flow in Au + Au collisions, 19:34726 (R;US) 

Proton and produced particle distributions from Au+Au collisions 
at 11.6 A GeV/c, 19:34576 (R;US) 

Transverse momentum dependence of Bose-Einstein correla- 
tions in S+nucleus collisions at 200 GeV/nucleon, 19:34727 
(R;US) 

Where to look for pion condensation in heavy ion collisions, 
19:34715 (R;DE) 

GOLD IONS 
Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 
GOLDHABER-TELLER MODEL 
See GIANT RESONANCE MODEL 
GORLEBEN SALT DOME 

Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. Appendix Il, 19:33823 
(RA;DE) 

GOVERNMENT BUILDINGS 

Lighting retrofit monitoring for the Federal sector-strategies and 
results at the DOE Forrestal Building, 19:33457 (R;US) 

What’s new in Federal Energy Management: SAVEnergy Pro- 
gram: Program overview: Federal Energy Management 
Program, 19:33369 (R;US) 

GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 

Emergency preparedness 1995 site support plan WBS 6.7.2.3, 
19:33353 (R;US) 

Public affairs plan, 19:32367 (R;US) 

GRAIN ALCOHOL 

See ETHANOL 

GRAIN GROWTH 

An improved Monte Carlo algorithm for simulating grain growth, 

19:33532 (R;US) 
GRAMINEAE 

Plant response to FBC waste-coal slurry solid mixtures: Techni- 

cal report, 1 March—-31 May 1994, 19:32185 (R;US) 
GRAND GULF-1 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Volume 5: Analy- 
sis of core damage frequency from seismic events for plant 
operational state 5 during a refueling outage, 19:33290 (R;US) 

GRAND GULF-2 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Volume 5: Analy- 
sis of core damage frequency from seismic events for plant 
operational state 5 during a refueling outage, 19:33290 (R;US) 

GRAND UNIFIED THEORY 

Chiral lattice fermions, 19:34546 (IA;DE) 

Flavor symmetries and fermion masses, 19:34567 (R;US) 

SU(5) finite unified theories and the mass of the top quark, 
19:34584 (IA;DE) 

Single leptoquark production at hadron colliders, 19:34610 
(R;DE) 

GRANITES 

Studies on geneses of Lianshanguan granites and Lian- 

shanguan uranium ore deposit, 19:32366 (R;CN;In Chinese) 
GRANULAR BED FILTERS 

Moving granular-bed filter development program option | — Com- 
ponent test facilities technical tradeoffs and issues: Topical 
report, 19:33002 (R;US) 

Moving granular-bed filter development program, Option Ill: De- 
velopment of moving granular-bed filter technology for 
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multi-contaminant control: Task 14: Test plan; Topical report, 
19:32081 (R;US) 

Multi-contaminant control granular-bed filter, 19:32080 (R;US) 

Westinghouse standleg moving granular bed filter development 
program, 19:32077 (R;US) 

GRANULAR MATERIALS 

LWA demonstration applications using Illinois coal gasification 
slag: Phase Il: Technical report, 1 March-31 May 1994, 
19:32184 (R;US) 

Studies of granular flow down an inclined chute: Quarterly tech- 
nical progress report: Year four, Quarter two, 13 March—12 
June 1994, 19:32193 (R;US) 

GRAPHITE 

B,C-SiC reaction-sintered coatings on graphite plasma facing 
components, 19:34937 (R;US) 

Gated ICCD photography of the KrF-laser ablation of graphite 
into background gases, 19:33662 (R;US) 

The diffusion of Ag in the graphitic matrices A3-3 and A3-27, 
19:33070 (R;DE) 

Time-resolved diagnostics of excimer laser-generated ablation 
plasmas used for pulsed laser deposition, 19:33621 (R;US) 

GRAPHITE MODERATOR 

See GRAPHITE 
GRASS 

See GRAMINEAE 
GRAVICHEM PROCESS 

See DESULFURIZATION 
GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 
GREELEY EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

GREEN FUNCTION 

Causality and analyticity in quantum fields theory, 19:34537 
(R;FR;In French) 

GREENHOUSE EFFECT 

Dust Bowl migration as an analog for possible global warming- 
induced migration from Mexico, 19:34267 (R;US) 

Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Final report, 1 May 
1990-30 June 1994, 19:34231 (R;US) 

GREENHOUSE GASES 

Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Final report, 1 May 
1990-30 June 1994, 19:34231 (R;US) 

GREIFSWALD-2 REACTOR 

Evaluation of material properties of the reactor pressure vessel 
in NPS Greifswald Unit 2, before and after annealing, 
19:33046 (RA;XA) 

GRILLO PROCESS 
See DESULFURIZATION 
GRINDING MACHINES 
Staff exchange with Freeborn Tool Company: Final project, 
19:33490 (R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND DISPOSAL 

Solid waste burial grounds interim safety analysis, 19:32613 

(R;US) 
GROUND RELEASE 

Purex Plant comparison with 40 CFR 61, subpart H, and other 
referenced guidelines for the Product Removal (PR) (296-A- 
1) stack, 19:32554 (R;US) 

GROUND SOURCE HEAT PUMPS 

A capital cost comparison of commercial ground-source heat 

pump systems, 19:33437 (R;US) 
GROUND SUBSIDENCE 

Disposal of fiuidized-bed combustion ash in an underground 
mine to control acid mine drainage and subsidence: Quarterly 
report, February—May 1994, 19:32164 (R;US) 





GROUND WATER 
Chemical Analysis 
Assessing data quality for a federal environmental restoration 
project: Rationalizing the requirements of multiple clients, 
19:32785 (R;US) 
UMTRA Project water sampling and analysis plan, Slick Rock, 
Colorado, 19:32743 (R;US) 


Chemical Composition 
Assessment of the influences of groundwater colloids on the mi- 
gration of technetium-99 at the Paducah Gaseous Diffusion 
Plant Site in Paducah, Kentucky, 19:34339 (R;US) 
Fingerprinting of ground water by ICP-MS: Progress report, 
April 1, 1994—June 30, 1994, 19:34310 (R;US) 


Contamination 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site in Lakeview, Oregon, 19:32689 
(R;US) 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Riverton, Wyoming, 19:32684 
(R;US) 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Green River, Utah, 19:32686 
(R;US) 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Grand Junction, Colorado, 
19:32737 (R;US) 

Characterization plan for the Oak Ridge National Laboratory 
Area-Wide Groundwater Program, Oak Ridge, Tennessee, 
19:32702 (R;US) 

Dose estimates for the solid waste performance assessment, 
19:32810 (R:US) 

Evaluation of upward migration around a deep injection well, 
19:34281 (R;US) 

Groundwater monitoring for deep-well injection, 19:34282 (R;US) 

Implementation plan for the programmatic environmental impact 
statement for the Department of Energy UMTRA Ground Wa- 
ter Project, 19:32735 (R;US) 

M-area hazardous waste management facility groundwater 
monitoring report-fourth quarter 1993 and 1993 summary, 
19:34355 (R;US) 

Natural analogue studies of the role of colloids, natural organics 
and microorganisms on radionuclide transport, 19:34296 
(R;US) 

Site observational work pian for the UMTRA Project site at Tuba 
City, Arizona, 19:32425 (R;US) 

Task summary for cone penetrating testing sounding and soil 
and groundwater sampling Salmon Site, Lamar County, Mis- 
sissippi, 19:34308 (R;US) 

Contamination Regulations 

Site observational work plan for the UMTRA Project site at 
Riverton, Wyoming, 19:32693 (R;US) 

Site observational work plan for the UMTRA project site at Falls 
City, Texas, 19:32691 (R;US) 

Site observational work plan for the UMTRA project site at 
Shiprock, New Mexico, 19:32692 (R;US) 


Cooling Systems 
Secondary cooling system of the Thai Research Reactor- 
1/Modification-1, 19:33265 (R;TH;In Thai) 


Data Acquisition 

Characterization plan for the Oak Ridge National Laboratory 
Area-Wide Groundwater Program, Oak Ridge, Tennessee, 
19:32702 (R;US) 

Decontamination 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site at Grand Junction, Colorado: Revi- 
sion 1, 19:32738 (R;US) 

Baseline risk assessment of ground water contamination at the 
inactive uraniferous lignite ashing site near Belfield, North 
Dakota: Revision 1, 19:32740 (R;US) 

Protocol for VOC-Arid ID remediation performance characteriza- 
tion, 19:32772 (R;US) 

Remediation of ground water containing volatile organic com- 
pounds and tritium, 19:32787 (R;US) 


GROUND WATER 
Monitors 


Site observational work plan for the UMTRA Project site at 
Spook, Wyoming, 19:32745 (R;US) 

U.S. Department of Energy Uranium Mill Tailings Remedial Ac- 
tion Ground Water Project: Project plan, 19:32400 (R;US) 

Environmental Transport 

Ranking of septic tank and drainfield sites using travel time to 

the groundwater table, 19:32783 (R;US) 
Evaluation 

Identification of subsurface microorganisms at Yucca Mountain: 
4th Quarterly report, April 1, 1994—June 30, 1994, 19:32699 
(R;US) 

Flow Models 

Field and numerical investigation of macropore flow and trans- 
port processes, 19:34311 (R;DK) 

High performance computing equipment for environmental re- 
mediation modeling and first principles simulation of materials 
properties: Final report, 19:34300 (R;US) 

Numerical simulation of groundwater flow on MPPs, 19:32786 
(R;US) 

Fluid Flow 

In Situ Permeable Flow Sensor installation at 100-H description 
of work, 19:34351 (R;US) 

The effect of stratigraphic uncertainty on repository perfor- 
mance, 19:32530 (R;US) 

Geochemistry 

Fingerprinting of ground water by ICP-MS: Progress report, 

April 1, 1994—June 30, 1994, 19:34310 (R;US) 
Health Hazards 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site in Lakeview, Oregon, 19:32689 
(R;US) 

Hydrodynamics 

High performance computing equipment for environmental re- 
mediation modeling and first principles simulation of materials 
properties: Final report, 19:34300 (R;US) 

Site observational work plan for the UMTRA Project site at 
Riverton, Wyoming, 19:32693 (R;US) 

Site observational work plan for the UMTRA project site at 
Shiprock, New Mexico, 19:32692 (R;US) 

Hydrology 

Groundwater maps of the Hanford Site, December 1993, 
19:32715 (R;US) 

interactions 

Americium(lil)-humate interaction in natural groundwater: Influ- 
ence of purification on complexation properties. Appendix |, 
19:33831 (RA;DE) 

Isotope Dating 

lsotope-geochemical studies on fractions of dissolved organic 
carbon (DOC) for determining the origin and evolution of DOC 
for purposes of groundwater dating, 19:34486 (R;DE;In Ger- 
man) 


Monitoring 

Characterizing groundwater at Oak Ridge National Laboratory 
hazardous waste sites, 19:32420 (R;US) 

Groundwater monitoring for deep-well injection, 19:34282 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 1, 19:32720 (R;US) 

M-area hazardous waste management facility groundwater 
monitoring report-fourth quarter 1993 and 1993 summary, 
19:34355 (R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at Grand Junction, Colorado: Revision 1, 
19:34298 (R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at the New Rifle Site, Rifle, Colorado, 19:32742 
(R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at Gunnison, Colorado: Revision 2, 19:34299 
(R;US) 

Monitors 

Work plan for ground water elevation data recorder/monitor well 
installation at the New Rifle Site, Rifle, Colorado: Revision 1, 
19:34297 (R;US) 
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GROUND WATER 
Qualitative Chemical Analysis 


Qualitative Chemical Analysis 
Secondary cooling system of the Thai Research Reactor- 
1/Modification-1, 19:33265 (R;TH;In Thai) 


Radiation Monitoring 
Results of the quarterly tritium survey of Fourmile Branch and its 
seeplines in the F- and H-Areas of SRS: September 1993, 
19:32668 (R;US) 
Work plan for monitor well/groundwater elevation data recorder 
installation at the Cheney Disposal site, Grand Junction, Col- 
orado, 19:32426 (R;US) 


Radionuclide Migration 

Assessment of the influences of groundwater colloids on the mi- 
gration of technetium-99 at the Paducah Gaseous Diffusion 
Plant Site in Paducah, Kentucky, 19:34339 (R;US) 

Controlled field study for validation of vadose zone transport 
models, 19:34338 (R;US) 

interlaboratory comparison of UO. dissolution rates, 19:32511 
(R;US) 

PAGAN: Code System Performance Assessment Ground-Water 
Analysis Low-Level Nuclear Waste, 19:35057 (CM;US) 

Some processes affecting the mobility of thorium in natural 
ground waters, 19:34348 (R;SE) 


Remedial Action 

Characterization plan for the Oak Ridge National Laboratory 
Area-Wide Groundwater Program, Oak Ridge, Tennessee, 
19:32702 (R;US) 

Implementation plan for the programmatic environmental impact 
statement for the Department of Energy UMTRA Ground Wa- 
ter Project, 19:32735 (R;US) 

In situ permeabie flow sensors at the Savannah River Integrated 
Demonstration: Phase 2 results, 19:32784 (R;US) 

In situ remediation integrated program: Development of contain- 
ment technology, 19:32516 (R;US) 

In situ remediation integrated program: Success through team- 
work, 19:32515 (R;US) 

Site observational work plan for the UMTRA Project site at Tuba 
City, Arizona, 19:32425 (R;US) 

Sour gas plant remediation technology research and demon- 
stration project, Task 7.53: Topical report, January—December 
1993, 19:34303 (R;US) 

The role of bioremediation in the treatment of gas industry 
wastes, 19:34285 (R;US) 


Risk Assessment 
Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site in Lakeview, Oregon, 19:32689 
(R;US) 
Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Riverton, Wyoming, 19:32684 
(R;US) 


Sampling 

Analytical laboratory and mobile sampling platform: Progress 
report, April 1, 1994—June 30, 1994, 19:32700 (R;US) 

Task summary for cone penetrating testing sounding and soil 
and groundwater sampling Salmon Site, Lamar County, Mis- 
sissippi, 19:34308 (R;US) 

UMTRA Project water sampling and analysis pian, Slick Rock, 
Colorado, 19:32743 (R;US) 

Yucca Mountain Site Characterization Project Harry Reid Center 
Quality Assurance Support: Quarterly report, April 1, 1994— 
June 30, 1994, 19:32698 (R;US) 


Tracer Techniques 
Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain Site 
characterization study: Progress report, April 1, 1994—June 
30, 1994, 19:34309 (R;US) 


Water Pollution 
M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 2, 19:32723 
(R;US) 
M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 1, 19:32722 
(R;US) 
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Water Quality 

Analytical laboratory and mobile sampling platform: Progress 
report, April 1, 1994—June 30, 1994, 19:32700 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 1, 19:32720 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 2, 19:32721 (R;US) 

Modifications to the remedial action plan and site design for sta- 
bilization of the inactive Uranium Mill Tailings Site at Green 
River, Utah, 19:32694 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Reme- 
dial action selection report: Attachment 2, Geology report, 
Final, 19:32734 (R;US) 

Yucca Mountain Site Characterization Project Harry Reid Center 
Quality Assurance Support: Quarterly report, April 1, 1994— 
June 30, 1994, 19:32698 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUTING 

Disposal of fluidized-bed combustion ash in an underground 
mine to control acid mine drainage and subsidence: Quarterly 
report, February—May 1994, 19:32164 (R;US) 

Grout to meet physical and chemical requirements for closure at 
Hanford grout vaults: Final report, 19:32438 (R;US) 

GROWTH (BUBBLE) 
See BUBBLE GROWTH 
GROWTH (GRAIN) 
See GRAIN GROWTH 
GROWTH HORMONE-RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
GUARDS 
See SECURITY PERSONNEL 
GULF OF MEXICO 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, January 1, 1994— 
March 31, 1994, 19:32237 (R;US) 

Targeted technology applications for infield reserve growth: A 
synopsis of the Secondary Natural Gas Recovery project, 
Gulf Coast Basin: Topical report, September 1988—April 
1993, 19:32341 (R;US) 

GUN COTTON 

See NITROCELLULOSE 
GYROTRONS 

See MICROWAVE AMPLIFIERS 


H 


H-MODE PLASMA CONFINEMENT 
Dynamics of L to H bifurcation, 19:34801 (R;US) 
MHD-activity in ohmic, diverted and limited H-mode plasmas in 
TCV, 19:34888 (RA;CH) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON-HADRON INTERACTIONS 
Single leptoquark production at hadron colliders, 19:34610 
(R;DE) 
The status of molecules, 19:34604 (R;US) 
Universality of particle multiplicities, 19:34636 (R;US) 
What do/can single-spin collision experiments teach us?, 
19:34606 (IA;DE) 
HADRONIC ATOMS 
Exotic atoms: Muonic atoms into vacuum from solid hydrogen: 
Technical progress report, February 1, 1994—January 31, 
1995, 19:34762 (R;US) 
HADRONS 
See also BARYONS 
Measurements of inclusive electron cross section and forward- 
backward asymmetry of ete- — cc-bar — etX, 19:34661 
(RA;JP) 
Parity doubling from thermodynamics of experimental hadron 
spectrum, 19:34652 (R;BR) 





HANFORD RESERVATION 
Management 


Studies of e*e~ annihilation multihadron events including Alara 
muons at ,/s=57.8 GeV/c, 19:34663 (RA;JP) Review of ALARA pian for activities at the 105 K-East fuel stor- 
The status of molecules, 19:34604 (R;US) age basin, 19:32770 (R;US) 
Total hadronic cross section measurement at TOPAZ, 19:34657 Biology 
(RA;JP) Fishing behavior of coyotes on the Columbia River, South- 
HAFNIUM ALLOYS Central Washington, 19:34371 (R;US) 
Phase stability and elastic properties of C15 compounds Buildings 
HfV2+Nb, 19:33591 (R;US) Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
HAFNIUM OXIDES cility closure activities, 19:32796 (R;US) 
Investigation of the microstructure of coatings for high power Chemical Wastes 
lasers by non-optical techniques, 19:34991 (R;US) Selection of analytical methods for mixed waste analysis at the 
HAINES PROCESS Hanford Site, 19:32442 (R;US) 
See DESULFURIZATION Contamination 
HALDEN HEAVY BOILING WATER REACTOR Dose estimates for the solid waste performance assessment, 
See HBWR REACTOR 19:32810 (R;US) 
HALF-LIFE (BIOLOGICAL) Decommissioning 
See BIOLOGICAL HALF-LIFE Systems engineering product description report for the Hanford 
HALF-LIFE (EFFECTIVE) Cleanup Mission: First issue, 19:32788 (R;US) 
See BIOLOGICAL HALF-LIFE Emergency Plans 
HALFBEAK EVENT Emergency preparedness 1995 site support plan WBS 6.7.2.3, 
See NUCLEAR EXPLOSIONS 19:33353 (R;US) 
UNDERGROUND EXPLOSIONS Safety and quality management and administration Fiscal Year 
1995 site support program plan WBS 6.7.2.6, 19:33383 (R;US) 
Environmental Quality 
Hanford Site Environmental Report 1993, 19:32769 (R;US) 
Hanford Site environmental data for calendar year 1993- 
surface and Columbia River, 19:32710 (R;US) 
Public involvement in environmental surveillance at Hanford, 
19:32712 (R;US) 
Routine environmental audit of the Hanford Site, Richland, 
Washington, 19:32697 (R;US) 
Fuel Reprocessing Plants 
Atmospheric dispersion and deposition of iodine-131 released 
from the Hanford Site, 19:34270 (R;US) 
PFP Harrington hand chain hoists, 19:32384 (R;US) 
PUREX facility hazards assessment, 19:32803 (R;US) 
Project B610 process control configuration acceptance test pro- 
See DATA PROCESSING cedure, 19:32383 (R;US) 
HANDLING (WASTES) Seismic (SSE) evaluation for the 291Z stack at the Hanford Site 
See WASTE MANAGEMENT — Addition of environmental monitoring penetrations, 


HALITE 
Radiation damage in natural and synthetic halite. Progress re- 
port January 1992 - February 1993, 19:33684 (R;NL) 
HALOGENATED AROMATIC HYDROCARBONS 
The role of bioremediation in the treatment of gas industry 
wastes, 19:34285 (R;US) 
HAMBURG SYNCHROTRON 
See DESY 
HANDCAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLEY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLING (DATA) 


HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 


300 Area signal cable study, 19:32801 (R;US) 
Load test of the 3701U Building roof deck and support structure, 
19:32800 (R;US) 


HANFORD PRODUCTION REACTORS 


100 Area electrical distribution fault and coordination report, 
19:33312 (R;US) 

100 Areas technical activities report — Physics, November 1951, 
19:33249 (R;US) 

100 areas technical activities report engineers, February, 1951, 
19:33247 (R;US) 

Qualitative risk assessment for the 100-KR-1 source operable 
unit, 19:32570 (R;US) 

Quarterly report, physics unit, January, February, March, 1954, 
19:33250 (R;US) 

Summary of data on boiling flow from the 189-D tube mock-ups, 
19:33251 (R;US) 

Technical activities report - heat, water, and mechanical studies, 
19:33248 (R;US) 

Time response of a process tube temperature monitor, 
19:33252 (R;US) 

Trip report, Battelle Memorial Institute, February 7-8, 1955, 
19:33241 (R;US) 

Trip report, Battelle Memorial Institute, January 12, 1955, 
19:33239 (R;US) 

Trip report, Battelle Memorial Institute, January 25-26, 1955, 
19:33240 (R;US) 

Trip report: Moczik Tool and Die Works, 19:33246 (R;US) 


HANFORD RESERVATION 


Air Cleaning Systems 
Test report for initial test of 6266 Building filter assemblies, 
19:32644 (R;US) 


19:32794 (R;US) 
Geophysical Surveys 

Geophysical investigation of the 216-B-3-1 ditch, Operable Unit 
200-BP-11, 200 East Area, 19:32798 (R;US) 

Ground-penetrating radar investigations conducted in the 100 
areas, Hanford Site: Fiscal Year 1992, 19:32572 (R;US) 

Historical Aspects 

PRTR operational planning, 19:33233 (R;US) 

Qualitative risk assessment for the 100-KR-1 source operable 
unit, 19:32570 (R;US) 

Time response of a process tube temperature monitor, 
19:33252 (R;US) 

Hydrology 

Groundwater maps of the Hanford Site, December 1993, 
19:32715 (R;US) 

VAM3D-CG configuration management plan, 19:32717 (R;US) 

information Systems 

Liquid Effluent Monitoring Information System (LEMIS) test 
plans release 1.1, 19:32621 (R;US) 

Waste Receiving and Processing Facility Module 1 Data Man- 
agement System Software Requirements Specification, 
19:32576 (R;US) 

Laboratories 

222-S laboratory complex hazards assessment, 19:32802 (R;US) 

Waste analysis plan for 222-S dangerous and mixed waste stor- 
age area, 19:32606 (R;US) 

Land Use 
Hanford Cultural Resources Laboratory annual report for fiscal 
year 1993, 19:34340 (R;US) 
Life Support Systems 
Breathing air trailer acceptance test procedure, 19:32806 (R;US) 
Management 

Systems engineering product description report for the Hanford 

Cleanup Mission: First issue, 19:32788 (R;US) 
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HANFORD RESERVATION 
Nuclear Facilities 


Nuclear Facilities 

Westinghouse Hanford Company Operational Environmental 

Monitoring. Annual report, CY 1993, 19:32716 (R;US) 
Nuclear Materials Management 

WRAP module 1 DMS/PCS interface definition document, 

19:32577 (R;US) 
Occupational Safety 

Technical assessment of workplace air sampling requirements 

at tank farm facilities: Revision 1, 19:34278 (R;US) 
Personnel Management 

Safety and quality management and administration Fiscal Year 

1995 site support program plan WBS 6.7.2.6, 19:33383 (R;US) 
Power Distribution Systems 

100 Area electrical distribution fault and coordination report, 
19:33312 (R;US) 

Electrical distribution studies for the 200 Area tank farms, 
19:33313 (R;US) 

Program Management 

Comprehensive baseline hazard assessments, 19:32562 (R;US) 

Safety and quality management and administration Fiscal Year 
1995 site support program plan WBS 6.7.2.6, 19:33383 (R;US) 

Property Management 
Hanford inventory program user's manual, 19:35021 (R;US) 
Quality Assurance 

Safety and quality management and administration Fiscal Year 

1995 site support program plan WBS 6.7.2.6, 19:33383 (R;US) 
Radiation Doses 

An assessment of bias and uncertainty in recorded dose from 
external sources of radiation for workers at the Hanford Site, 
19:34461 (R;US) 

Radiation Monitoring 

Technical assessment of workplace air sampling requirements 

at tank farm facilities: Revision 1, 19:34278 (R;US) 
Radiation Protection 

Dose estimates for the solid waste performance assessment, 
19:32810 (R;US) 

Hanford Radiological Protection Support Services annual report 
for 1993, 19:34460 (R;US) 

Radioactive Waste Disposal 

Grout to meet physical and chemical requirements for closure at 
Hanford grout vaults: Final report, 19:32438 (R;US) 

Purex Plant comparison with 40 CFR 61, subpart H, and other 
referenced guidelines for the Product Removal (PR) (296-A- 
1) stack, 19:32554 (R;US) 

Treatment and disposal of high-level radioactive waste at the 
Hanford Site: The technical challenge, 19:32793 (R;US) 

Radioactive Waste Facilities 

Calcination/dissolution testing for Hanford Site tank wastes, 
19:32792 (R;US) 

Configuration management plan for waste tank farms and the 
242-A evaporator of tank waste remediation system, 
19:32590 (R:US) 

Design criteria tank farm storage and staging facility: Revision 
1, 19:32583 (R;US) 

Hanford Site waste tank farm facilities design reconstitution pro- 
gram plan, 19:32591 (R;US) 

Limited field investigation report for the 100-HR-1 Operable 
Unit, 19:32752 (R;US) 

Operability test procedure for 241-U compressed air system and 
heat pump, 19:32608 (R;US) 

Qualification test for the flexible receiver, 19:32582 (R;US) 

Riser configuration, Tank 241-A-105, light duty utility arm, 
19:33890 (R;US) 

WRAP module 1 DMS/PCS interface definition document, 
19:32577 (R;US) 

Radioactive Waste Management 

An analysis of the New Technical Strategy Flowsheet applied to 
the watch list tanks, 19:32761 (R;US) 

C-018H LEFF filtration test plan: Revision 1, 19:32565 (R;US) 

Environmental Restoration Disposal Facility (Project W-296) 
Safety Assessment, 19:32580 (R;US) 


Ferrocyanide safety program: Moisture migration test in ferro- 
cyanide simulant, 19:32791 (R;US) 


Grout disposal facility vault exhauster: Technical background 
document on demonstration of best available control technol- 
ogy for toxics, 19:32493 (R;US) 

Hanford site waste tank characterization, 19:32563 (R;US) 

Implementation guide for Hanford Analytical Services Quality 
Assurance Plan, 19:32753 (R;US) 

Low-level waste program technical strategy, 19:32612 (R;US) 

Packaging design criteria modified fuel spacer burial box: Revi- 
sion 1, 19:33883 (R;US) 

Phase behavior and in-situ density determination in concentrated 
salt solutions under hydrothermal conditions, 19:32480 (R;US) 

Tank waste remediation system multi-year work plan, 19:32650 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32649 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32652 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32648 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32651 
(R;US) 

USTID waste dislodging and conveyance FY 1993 technology 
development summary report, 19:32495 (R;US) 

Waste Tank Vapor Project: Tank vapor database development, 
19:32505 (R;US) 

Waste dislodging and conveyance testing summary and conclu- 
sions to date, 19:32502 (R;US) 

Waste tank sample transport, 19:32394 (R;US) 


Radioactive Waste Processing 

An analysis of alternative New Technical Strategy flowsheets for 
tank waste remediation system, 19:32472 (R;US) 

Hydrothermal processing of Hanford tank wastes: Process 
modeling and control, 19:32481 (R;US) 

Process control plan for 242-A Evaporator Campaign 94-2, 
19:32611 (R;US) 

Treatment and disposal of high-level radioactive waste at the 
Hanford Site: The technical challenge, 19:32793 (R;US) 


Radioactive Waste Storage 

1994 Solid waste forecast container volume summary, 
19:32556 (R;US) 

241-U-701 new compressor building and instrument air piping 
analyses, 19:32594 (R;US) 

Acceptance/operational test procedure 101-AW tank camera 
purge system and 101-AW video camera system, 19:32610 
(R;US) 

Assessment of alternative mitigation concepts for Hanford 
flammable gas tanks, 19:32773 (R;US) 

CSER 94-004: Criticality safety of double-shell waste storage 
tanks, 19:33882 (R;US) 

Criteria for temperature monitoring in ferrocyanide waste tanks 
at the Hanford Site, 19:32552 (R;US) 

Electrochemical characterization of grouted radioactive waste, 
19:32558 (R;US) 

Engineering task plan for tank farm ventilation strategy docu- 
ment preparation and maintenance, 19:32605 (R;US) 

Estimation of plutonium in Hanford Site waste tanks based on 
historical records, 19:33877 (R;US) 

GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems / Data Acquisition and Control Systems), 
19:32587 (R;US) 

Gas distribution effects on waste properties: Viscosities of bub- 
bly slurries, 19:32774 (R;US) 

Hydrothermal processing of inorganic components of Hanford 
tank sludge, 19:32482 (R;US) 

MIT validation probe acceptance test procedure, 19:32586 
(R;US) 

Maximum surface level and temperature histories for Hanford 
waste tanks, 19:32617 (R;US) 

Mechanisms of gas bubble retention, 19:32775 (R;US) 

Mission analysis report for single-shell tank leakage mitigation, 
19:32809 (R;US) 

Mitigation of the most hazardous tank at the Hanford Site, 
19:32560 (R;US) 
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Multiport riser and flange assemblies acceptance test report, 
19:32808 (R;US) 

New challenges in the safety analysis of DOE's high-level waste 
tanks, 19:32759 (R;US) 

Operability test procedure for 241-U compressed air system and 
heat pump, 19:32608 (R;US) 

Regulatory analysis for the use of underground barriers at the 
Hanford Site tank farms, 19:32571 (R;US) 

Sample storage/disposal study, 19:32604 (R;US) 

Some theories of dissolved gas release from Tank 241-SY-101, 
19:32771 (R;US) 

Spent fuel consolidation in the 105KW Building fuel storage 
basin, 19:32396 (R;US) 

Standard-B hydrogen monitoring system acceptance test report, 
19:32807 (R;US) 

Standard-C hydrogen monitoring system acceptance test proce- 
dure, 19:32585 (R;US) 

Structural analysis of multiport riser 5A installation on tank 
241SY101, 19:32595 (R;US) 

Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1993, 19:32548 (R;US) 

TMACS test procedure TP001: Alarm management: Revision 6, 
19:32629 (R;US) 

TMACS test procedure TP003: Graphics: Revision 5, 19:32632 
(R;US) 

TMACS test procedure TP003: Graphics: Revision 6 (Tank 
Monitor And Control System), 19:32633 (R;US) 

TMACS test procedure TP004: Reporting: Revision 4 (Tank 
Monitor And Control System), 19:32634 (R;US) 

TMACS test procedure TP005: Sensor configuration, logging, 
and data conversion: Revision 4 (Tank Monitor and Control 
System), 19:32635 (R;US) 

TMACS test procedure TP009: Acromag driver: Revision 5, 
19:32640 (R;US) 

TMACS test procedure TP010: Integration summary: Revision 
6 (Tank Monitor And Control System), 19:32641 (R;US) 

TMACS test procedure TP012: Panalarm software bridge, 
19:32643 (R;US) 

Tank characterization report for double-shell Tank 241-AP-107, 
19:32600 (R;US) 

Tank farm surveillance and waste status summary report for 
May 1994, 19:32549 (R;US) 

Test plan for Enraf Series 854 level gauge wire testing, 
19:32625 (R;US) 

The Sort on Radioactive Waste Type model: A method to sort 
single-shell tanks into characteristic groups: Revision 1, 
19:32496 (R;US) 

The influence of small mammal burrowing activity on water stor- 
age at the Hanford Site, 19:32551 (R;US) 

Waste analysis plan for 222-S dangerous and mixed waste stor- 
age area, 19:32606 (R;US) 

Waste tank characterization sampling limits, 19:32811 (R;US) 

Work plan, AP-102 mixer pump removal and pump replace- 
ment, 19:32647 (R;US) 


Radioactive Was‘tcs 
Selection of analytical methods for mixed waste analysis at the 
Hanford Site, 19:32442 (R;US) 


Remedial Action 

1994 Solid waste forecast container volume summary, 
19:32556 (R;US) 

Diesel generator trailer acceptance test procedure, 19:33306 
(R;US) 

Groundwater maps of the Hanford Site, December 1993, 
19:32715 (R;US) 

Implementation guide for Hanford Analytical Services Quality 
Assurance Plan, 19:32753 (R;US) 

Public participation in the evaluation of innovative environmental 
cleanup technology, 19:32779 (R;US) 

Qualitative risk assessment for the 100-KR-1 source operable 
unit, 19:32570 (R;US) 

RCRA permitting strategies for innovative technologies demon- 
strations, 19:32778 (R;US) 


HANFORD RESERVATION 
Waste Management 


Resource Management 

Hanford Cultural Resources Laboratory annual report for fiscal 

year 1993, 19:34340 (R;US) 
Risk Assessment 

Hanford Site’s Integrated Risk Assessment Program: No- 

intervention risk assessment, 19:32776 (R;US) 
Safety 

Safety and quality management and administration Fiscal Year 

1995 site support program plan WBS 6.7.2.6, 19:33383 (R;US) 
Sanitary Landfills 

1994 Characterization report for the state approved land dis- 

posal site, 19:32566 (R;US) 
Sedimentary Basins 

Statistical evaluation of the data obtained from the K East Basin 

Sandfilter Backwash Pit samples, 19:34352 (R;US) 
Seismic Surveys 

Integrated test plan for a shallow high resolution compressional 

seismic reflection demonstration, 19:32799 (R;US) 
Settling Ponds 

Limited field investigation report for the 100-HR-1 Operable 

Unit, 19:32752 (R;US) 
Site Characterization 

Hanford site waste tank characterization, 19:32563 (R;US) 

In Situ Permeable Flow Sensor installation at 100-H description 
of work, 19:34351 (R;US) 

In situ radiological characterization to support a test excavation 
at a liquid waste disposal site, 19:32559 (R;US) 

Storage Facilities 

Configuration management plan for waste tank farms and the 
242-A evaporator of tank waste remediation system, 
19:32590 (R;US) 

Extensive separations (CLEAN) processing strategy compared 
to TRUEX strategy and sludge wash ion exchange, 19:32790 
(R;US) 

Hydrothermal processing of Hanford tank waste: Organic de- 
struction technology development task annual report — FY 
1993, 19:32503 (R;US) 

Hydrothermal processing of Hanford tank wastes: Process 
modeling and control, 19:32481 (R;US) 

Hydrothermal processing of inorganic components of Hanford 
tank sludge, 19:32482 (R;US) 

Mission analysis report for single-shell tank leakage mitigation, 
19:32809 (R;US) 

Pilot-scale production of grout with simulated double-shell slurry 
feed: Final report, 19:32768 (R;US) 

Raman spectroscopy peer review report, 19:32789 (R;US) 

Regulatory analysis for the use of underground barriers at the 
Hanford Site tank farms, 19:32571 (R;US) 

Statistical characterization report for single-shell tank 241-T- 
105, 19:32620 (R;US) 

Statistical characterization report for single-shell tank 241-T- 
111, 19:32619 (R;US) 

Tank characterization report for double-shell Tank 241-AP-107, 
19:32600 (R:US) 

Treatment and disposal of high-level radioactive waste at the 
Hanford Site: The technical challenge, 19:32793 (R;US) 

Underground storage tanks 200W-FS-34 and 200W-FS-35 ex- 
cavated soil field sample plan, 19:32336 (R;US) 

Tanks 
Hanford site waste tank characterization, 19:32563 (R;US) 
Test Facilities 

History of the 185-/189-D thermal hydraulics laboratory and its 
effects on reactor operations at the Hanford Site, 19:33266 
(R;US) 

V Codes 
VAM3D-CG configuration management plan, 19:32717 (R;US) 
Waste Management 

Characterization of decontamination and decommissioning 
wastes expected from the major processing facilities in the 
200 Areas, 19:32553 (R;US) 

Ferrocyanide Safety Project Dynamic X-Ray Diffraction studies 
of sodium nickel ferrocyanide reactions with equimolar ni- 
trate/nitrite salts, 19:32499 (R;US) 
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HANFORD RESERVATION 
Waste Management 


Hanford 200 area (sanitary) waste water system, 19:32564 
(R;US) 
Hanford Site Solid Waste Landfill permit application: Revision 1, 
19:32439 (R;US) 
Tank 241-AX-104 tank characterization plan, 19:32623 (R;US) 
Waste Processing 
Project Management Plan (PMP), W-364, 209E septic system 
upgrade, 200 East Area, 19:34353 (R;US) 
Water Quality 
Hanford Site Environmental Report 1993, 19:32769 (R;US) 
Hanford Site environmental data for calendar year 1993— 
surface and Columbia River, 19:32710 (R;US) 
Water Treatment Plants 
Verification of best available technology for the 300 Area Treated 
Effiuent Disposal Facility (310 Facility), 19:32718 (R;US) 
HAPO 
A study of ARHCO radioactive gaseous and liquid effluent release 
points to the environs from 200 Area facilities, 19:33222 (R;US) 
HARD X RADIATION 
Subgroup report on hard x-ray microprobes, 19:34776 (R;US) 
HARDNESS 
Investigation of depth-area relationships associated with 
nanoindentations, 19:33910 (R;US) 
HARRY EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Configuration-constrained Hartree-Fock method: An illustrative 
example, 19:34699 (R;JP) 
HARVESTING EQUIPMENT 
Develop a field grid system for yield mapping and machine con- 
trol: Quarterly report, 1 July 1994-30 September 1994, 
19:32877 (R;US) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Chemical Analysis 
Sitewide railroad ties volatile organic package, 19:33352 (R;US) 
Chemical Properties 
Quantities and characteristics of the contact-handled low-level 
mixed waste streams for the DOE complex, 19:32454 (R;US) 
Combustion 
Removal of CO. in closed loop off-gas treatment systems, 
19:34214 (R;US) 
Containment 
Barriers and post closure monitoring: Final report, 19:34335 
(R;US) 
Data Analysis 
Sitewide railroad ties volatile organic package, 19:33352 (R;US) 
Ecological Concentration 
Radioactive and hazardous constituents screening plan for in- 
dustrial waste landfill |V, 19:32674 (R;US) 
Remedial Investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:32701 (R;US) 
Environmental Exposure 
Environmental Hazards Assessment Program: Volume 4: An- 
nual report, July 1, 1993—June 30, 1994, 19:34471 (R;US) 
Evaluation 
Tank 241-AX-104 tank characterization plan, 19:32623 (R;US) 
Fluid Flow 
LEAK: A source term generator for evaluating release rates 
from leaking vessels, 19:33861 (R;US) 
Ground Disposal 
Characterizing groundwater at Oak Ridge National Laboratory 
hazardous waste sites, 19:32420 (R;US) 
Health Hazards 
Chemical hygiene pian, 19:33342 (R;US) 
information Systems 
Environmental Hazards Assessment Program: Volume 4: An- 
nual report, July 1, 1993—June 30, 1994, 19:34471 (R;US) 
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Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 5: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34472 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 6: Annual report, July 1, 
1993-—June 30, 1994 deliverables, 19:34473 (R;US) 

Inventories 

Quantities and characteristics of the contact-handled low-level 

mixed waste streams for the DOE complex, 19:32454 (R;US) 
Minimization 

Process simulation and uncertainty analysis of plasma arc 

mixed waste treatment, 19:32417 (R:US) 
Mixing 

Organic and inorganic hazardous waste stabilization utilizing 

fossil fuel combustion waste materials, 19:32157 (R;US) 
Monitoring 

Multielement microelectrode array sensors and compact instru- 
mentation development at Lawrence Livermore National 
Laboratory, 19:32544 (R;US) 

Westinghouse Hanford Company Operational Environmental 
Monitoring. Annual report, CY 1993, 19:32716 (R;US) 

Packaging 

Expert systems for the transportation of hazardous and radioac- 

tive materials, 19:32387 (R;US) 
Physical Properties 

Quantities and characteristics of the contact-handled low-level 

mixed waste streams for the DOE complex, 19:32454 (R;US) 
Pollution Abatement 

Planning document for the Advanced Landfill Cover Demonstra- 

tion, 19:32762 (R;US) 
Radioactive Waste Processing 

Development of treatment technologies of the processing of 

U.S. Department of Energy mixed waste, 19:32415 (R;US) 
Recycling 

Demilitarization and disposal technologies for conventional mu- 

nitions and energetic materials, 19:34194 (R;US) 
Remedial Action 

Closure of a unique mixed waste storage canal at the Dept. of 
Energy's Oak Ridge National Laboratory (ORNL), 19:32414 
(R;US) 

Remote Handling 

Dual benefit robotics programs at Sandia National Laboratories, 
19:33872 (R;US) 

Optimal trajectories for flexible-link manipulator slewing using 
recursive quadratic programming: Experimental verification, 
19:33492 (R;US) 

Risk Assessment 


222-S laboratory complex hazards assessment, 19:32802 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 6: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34473 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 5: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34472 (R;US) 

Using the data quality objectives process in risk assessment, 
19:33343 (R;US) 

Sampling 

Data requirements for the Ferrocyanide Safety Issue developed 

through the data quality objectives process, 19:34354 (R;US) 
Separation Processes 

Demilitarization and disposal technologies for conventional mu- 

nitions and energetic materials, 19:34194 (R;US) 
Stabilization 

Organic and inorganic hazardous waste stabilization utilizing 

fossil fuel combustion waste materials, 19:32157 (R;US) 
Transport 

Expert systems for the transportation of hazardous and radioac- 
tive materials, 19:32387 (R;US) 

Performance-oriented packaging: A guide to identifying and de- 
signing: Identifying and designing hazardous materials 


packaging for compliance with post HM-181 DOT Regula- 
tions, 19:33848 (R;US) 





Underground Storage 

Comprehensive monitoring report for underground storage tanks 
1219-U, 1222-U, 2082-U, and 2068-U at the Rust Garage Fa- 
cility, Buildings 9720-15 and 9754-1, 19:32679 (R;US) 

Hazardous waste dislodging and conveyance: The confined 
sluicing method, 19:33862 (R;US) 

Vitrification 

Removal of COz in closed loop off-gas treatment systems 
19:34214 (R;US) 

Vitrification of high-level radioactive and hazardous wastes, 
19:32467 (R;DE) 

Waste Disposal 

Remedial investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:32701 (R;US) 

Waste Management 

A pollution prevention chargeback system at Sandia National 
Laboratories, New Mexico, 19:32534 (R;US) 

Decontamination Systems Information and Research Program 
Quarterly technical progress report for period, April 1—June 
30, 1994, 19:33358 (R;US) 

Environmental sample management, 19:32729 (R;US) 

Laboratory/industry partnerships for environmental remediation, 
19:32727 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 1, 19:32720 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 2, 19:32721 (R;US) 

M-area hazardous waste management facility groundwater 
monitoring report-fourth quarter 1993 and 1993 summary, 
19:34355 (R;US) 

Using best available scientific information in assessing the in- 
volvement of energy industries at Superfund sites, 19:33338 
(R;US) 

Waste Processing 

Optical monitoring of the oxidation of methane in supercritical 
water, 19:32536 (R;US) 

Removal of COz in closed loop off-gas treatment systems, 
19:34214 (R;US) 

HAZARDOUS MATERIALS SPILLS 

CALIOPE and TAISIR airborne experiment platform, 19:34276 
(R;US) 

LEAK: A source term generator for evaluating release rates 
from leaking vessels, 19:33861 (R;US) 

HAZEN PROCESS 

See DESULFURIZATION 
HBWR REACTOR 

institutt for energiteknikk - Annual Report 1993, 19:35017 (R;NO) 
HCDA 

See REACTOR CORE DISRUPTION 
HD 8077 

See NICKEL BASE ALLOYS 
HDO 

See HEAVY WATER 
HE-3 COUNTERS 

Application of a *He proportional counter with rise time discrimi- 
nation technique to the neutron spectroscopy on JT-60U, 
19:34871 (R;JP;in Japanese) 

HEAD 

Multiple Energy Computer Tomography (MECT) at the NSLS: 

Status report, 19:34388 (R;US) 
HEALTH HAZARDS 
Migrating the facility profile information management system 
into the world wide web, 19:35083 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS 

Drag reducing additives in district heating systems. Feasibility 

study, 19:33508 (R;SE;In Swedish) 
HEAT ENGINES 

See also INTERNAL COMBUSTION ENGINES 

Ceramic technology for advanced heat engines, 19:33625 (R;US) 

High temperature solid lubricant materials for heavy duty and 
advanced heat engines, 19:33509 (R;US) 


HEAVY ION LINEAR ACCELERATORS 


HEAT EXCHANGERS 
See also RADIATORS 
Enhanced shell-and-tube heat eschangers for the power and 
process industries: Final report, 19:33484 (R;US) 
External flow radiators for reduced space powerplant tempera- 
tures: Technical information report, 19:33156 (R;US) 
Heat transfer and pressure drop in large pitch spirally indented 
tubes, 19:33895 (R;US) 
Integrated design and control of heat exchanger networks, 
19:33489 (R;NO) 
Mississippi DOE EPSCoR Program 
(R;US) 
HEAT FLOW 
See HEAT FLUX 
HEAT FLUX 
Measurements of non-axisymmetric effects in the DIll-D diver- 
tor, 19:34936 (R;US) 
On the measurement of momentum flux profiles using a five- 
beam 915-MHz wind profiler, 19:34269 (R;US) 
The use of an array of heat flux transducers to study thermal 
property variations, 19:33897 (R;US) 
HEAT PIPES 
SP-100 system definition conceptual reference design activities 
February through June 1983: Technical information report, 
19:33154 (R;US) 
HEAT PUMPS 
See also AiR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
A system study for absorption heat pumps in buildings, 
19:33427 (R;SE;in Swedish) 
Field comparison of conventional HVAC systems with a residen- 
tial gas-engine-driven heat pump, 19:33458 (R;US) 
Test results of superconducting AC magnets for magnetic refrig- 
eration experiment, 19:33479 (R;US) 
HEAT RESISTING ALLOYS 
Methods of measuring adhesion for thermally grown oxide 
scales, 19:33922 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
Conversion of oil storage rock caverns into an energy store, 
19:33321 (R;SE;In Swedish) 
High temperature heat storage and temperature upgrading by 
use of CaO/H2O and CaO/CO> reactions, 19:33083 (RA;XA) 
R and D and the application of metal hydride super heat pump 
for nuclear plant and Hp plant, 19:33085 (RA;XA) 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
Heat transfer and pressure drop in large pitch spirally indested 
tubes, 19:33895 (R;US) 
Heat transfer studies: Quarterly report, 19:33898 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also AIR HEATERS 
An example of a component replacement when applying ASME 
N509 and ASME N510 to older ventilation systems, 19:33878 
(R;US) 
FFTF reactor immersion heaters: Revision 1, 19:33267 (R;US) 
HEATING OILS 
Petroleum Supply Monthly, September 1994, 19:32326 (R;US) 
HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
HIMAC ACCELERATOR 
HILACS 
Accelerators for heavy ion inertial fusion: Progress and plans, 
19:34966 (R;US) 
HEAVY ION FUSION REACTIONS 
Probing reaction dynamics with GDR decay, 19:34694 (R;US) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 


Final report, 19:32156 
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HEAVY ION REACTIONS 


HEAVY ION REACTIONS 
See also GOLD 197 REACTIONS 
HELIUM 6 REACTIONS 
HELIUM 8 REACTIONS 
LEAD 208 REACTIONS 
SULFUR 32 REACTIONS 
Deduction of the in-medium gluon distribution from photon- 
gluon fusion processes in peripheral ultrarelativisitic 
heavy-ion collisions, 19:34713 (R;DE) 
Fermionic molecular dynamics for ground states and collisions 
of nuclei, 19:34696 (R;DE) 
Proceedings of the Ninth High Energy Heavy lon Study, 
19:34728 (R;US) 
Where to look for pion condensation in heavy ion collisions, 
19:34715 (R;DE) 
HEAVY IONS 
Damage induced by swift heavy ions in insulators by electronic 
stopping power, 19:34712 (R;FR;In French) 
Proceedings of the second workshop on physical and biological 
research with heavy ions, 19:34455 (R;JP) 
Proceedings of the third workshop on physical and biological re- 
search with heavy ions, 19:34457 (R;JP) 
HEAVY NUCLE! 
See also RADON 222 
RHENIUM 188 
Low level transuranic wastes assay by photon interrogation and 
neutron counting: application to the concrete packages, 
19:33759 (R;FR;in French) 
Stability and production of superheavy elements, 19:34703 
(R;DE) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Heavy water isotopic rectification in the "ORPHEE” reactor. 
SACLAY studies Centre, 19:32845 (R;FR;in French) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HEIGHT 
Results of video height of charge measurement for MIDDLE 
KEY 4, 19:34193 (R;US) 
HELAC 
See LINEAR ACCELERATORS 
HELIOTRON 
New Modular Heliotron system compatible with closed helical di- 
vertor and good plasma confinement, 19:34968 (R;JP) 
HELIUM 
Measurements of scattering processes in negative ion: Atom 
collisions: Technical progress report, 1 September 1991-31 
December 1994, 19:34757 (R;US) 
Recent photoabsorption measurements in the rare gases and al- 
kalis in the 3 to 15 keV photon energy region, 19:34748 (R;US) 
The structural, chemical, and electrical properties of He- 
implantation-induced nanocavities in silicon, 19:33709 (RA;US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Study of the nucleon density distribution of "He and ®He by pro- 
ton elastic scattering in inverse kinematics, 19:34714 (R;DE) 
HELIUM 6 
Properties of exotic nuclei, 19:34700 (IA;RU) 
HELIUM 6 REACTIONS 
Study of the nucleon density distribution of He and ®He by pro- 
ton elastic scattering in inverse kinematics, 19:34714 (R;DE) 
HELIUM 6 TARGET 
Study of the nucleon density distribution of "He and ®He by pro- 
ton elastic scattering in inverse kinematics, 19:34714 (R;DE) 
HELIUM 8 REACTIONS 
Study of the nucleon density distribution of He and ®He by pro- 
ton elastic scattering in inverse kinematics, 19:34714 (R;DE) 
HELIUM ASH 
Helium transport and exhaust studies in DIIIl-D, 19:34804 (R;US) 
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HERA STORAGE RING 

Test of a forward neutron calorimeter for the ZEUS experiment 

at HERA, 19:34112 (R;DE) 
HETEROJUNCTIONS 

Diffusion-segregation equation for simulation in heterostruc- 
tures, 19:33707 (RA;US) 

Raman spectra of MOCVD-grown ferroelectric PbTiO; thin 
films, 19:33665 (R;US) 

HFIR REACTOR 

Fracture capacity of HFIR vessel with random crack size and 
toughness, 19:33234 (R;US) 

Modeling and analysis framework for steam explosion energet- 
ics evaluations in uranium-aluminum fueled reactors, 
19:33271 (R;US) 

HIGGS BOSONS 

QCD corrections to Higgs boson production: 
19:34577 (R;US) 

The b anti b-pair production and the Higgs signal in the reaction 
ete —et*e-b anti b at LEPII and NLC energies, 19:34612 
(R;DE) 

Threshold effects in two-photon decays of Higgs particles, 
19:34607 (R;DE) 

Two loop O(asGrm,") corrections to the fermionic decay rates 
of the standard-model Higgs boson, 19:34609 (R;DE) 

HIGH ALTITUDE (STRATOSPHERE) 

See STRATOSPHERE 

HIGH ENERGY PHYSICS 

Max-Planck Institute for Nuclear Physics. Annual report 1993, 
19:34653 (1;DE;in German) 

Progress report of a research program in experimental and the- 
oretical high energy physics, 1 November 1993-31 October 
1994, 19:34526 (R;US) 

Research in elementary particle physics: Progress report, 
March 1, 1994—February 28, 1995, 19:34525 (R;US) 

Using science centers to expose the general public to the mi- 
croworld, 19:34527 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Composition 

Tank characterization report for double-shell Tank 241-AP-107, 

19:32600 (R;US) 
Inventories 

Locations of spent nuclear fuel and high-level radioactive waste 
ultimately destined for geologic disposal, 19:32388 (R;US) 

isotope Ratio 

Assessment of fission product content of high-level liquid waste 
supernate on E-Area vault package criteria, 19:32671 (R;US) 

Waste characterization of activation product radionuclides in 
high level waste (HLW) supernate, 19:32670 (R;US) 

Packaging 

Conceptual design and development of high-activity radioactive 
liquid packaging (summary), 19:32561 (R;US) 

Waste Package Project: Quarterly progress report, April 1, 
1994—June 30, 1994, 19:32432 (R;US) 

Quantitative Chemical Analysis 
Tank 241-AX-102 tank characterization plan, 19:32622 (R;US) 


Tank characterization report for Single-Shell Tank 241-C-110, 
19:32601 (R;US) 


An_ update, 





Radioactive Waste Disposal 

Great basin paleoenvironmental studies project: Technical 
progress report first quarter (year 2), June-August 1994, 
19:32434 (R;US) 

lron oxide mineral-water interface reactions studied by AFM, 
19:32471 (R;US) 

Tank waste remediation system multi-year work plan, 19:32649 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32651 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32648 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32650 
(R;US) 

Tank waste remediation system multi-year work plan, 19:32652 
(R;US) 

Waste Tank Vapor Project: Tank vapor database development, 
19:32505 (R;US) 

Radioactive Waste Management 

Evaluation of DWPF canister closure welds containing ceramic 

rings of lava A, alumina, or steatite, 19:32657 (R;US) 
Radioactive Waste Processing 

Alternate processing flowsheets for treating NCAW waste slurry 
with formic acid, 19:32510 (R;US) 

Extensive separations (CLEAN) processing strategy compared 
to TRUEX strategy and sludge wash ion exchange, 19:32790 
(R;US) 

idaho Chemical Processing Plant spent fuel and waste manage- 
ment technology development program plan: 1994 Update, 
19:32656 (R;US) 

Identification of tetraphenylborate radiolysis products in a simu- 
lated feedstock for radioactive waste processing, 19:32659 
(R;US) 

Models for liquidus temperature of nuclear waste glasses, 
19:32519 (R;US) 

Radioactive Waste Storage 

Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 

Hanford site waste tank characterization, 19:32563 (R;US) 

Idaho Chemical Processing Plant spent fuel and waste manage- 
ment technology development program plan: 1994 Update, 
19:32656 (R;US) 

Maximum surface level and temperature histories for Hanford 
waste tanks, 19:32617 (R;US) 

System design description for SY-101 hydrogen mitigation test 
project data acquisition and control system (DACS-1), 
19:32614 (R;US) 

Radionuclide Migration 

The impact of buoyant gas-phase flow and heterogeneity on 
thermo-hydrological behavior at Yucca Mountain, 19:32541 
(R;US) 

Remedial Action 

Laboratory testing in-tank sludge washing, summary letter re- 

port, 19:32506 (R;US) 
Sampling 

Tank 241-AX-102 tank characterization plan, 19:32622 (R;US) 

Tank characterization report for Single-Shell Tank 241-C-110, 
19:32601 (R;US) 

Transmutation 

Accelerator-driven molten-salt blankets: 
19:32477 (R;US) 

Transmutation of high-level radioactive waste and production of 
233) using an accelerator-driven reactor, 19:32407 (R;US) 

Underground Disposal 

Construction monitoring activities in the ESF starter tunnel 
(Yucca Mountain Project), 19:32527 (R;US) 

interlaboratory comparison of UO, dissolution rates, 19:32511 
(R;US) 

Locations of spent niclear fuel and high-level radioactive waste 
ultimately destined for geologic disposal, 19:32388 (R;US) 

Nevada Test Site flood inundation study: Part of US Geological 
Survey flood potential and debris hazard study, Yucca Moun- 
tain Site for USDOE, Office of Civilian Radioactive Waste 
Management, 19:32433 (R;US) 


Physics issues, 


HIPURE PROCESS 


Text for Mechanical and bulk properties in support of ESF de- 
sign issues, 19:32526 (R;US) 

The effect of stratigraphic uncertainty on repository perfor- 
mance, 19:32530 (R;US) 

Yucca Mountain Biological Resources Monitoring Program: 
Progress report, October 1992—December 1993, 19:32449 
(R;US) 

Vitrification 

Development of high-waste loaded high-level nuclear waste 
glasses for high-temperature melter, 19:32509 (R;US) 

Laboratory studies for estimation of melting rate in nuclear 
waste glass melters, 19:32508 (R;US) 

Models for liquidus temperature of nuclear waste glasses, 
19:32519 (R;US) 

Vitrification of high-level radioactive and hazardous wastes, 
19:32467 (R;DE) 

Washing 

Laboratory testing in-tank sludge washing, summary letter re- 

port, 19:32506 (R;US) 
Waste Processing 

Laboratory testing in-tank sludge washing, summary letter re- 

port, 19:32506 (R;US) 
Waste Transportation 

Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 

HIGH-PURITY GE DETECTORS 

Calibration of a Ge-detector system for the quantitative mea- 
surement of |-125 incorporated in the thyroid gland, 19:34129 
(1A;AT) 

HIGH-TC SUPERCONDUCTORS 

19®big and ®-65Cu NMR studies of mercury based high-Te su- 
perconductors, 19:33560 (R;US) 

A Monte Carlo study of the “minus sign problem” in the t-J 
model using an intel IPSC/860 hypercube, 19:34788 (R;US) 

Dependence of critical current density on microstructure and 
processing of high-T,superconductors, 19:33629 (R;US) 

Development of practical high temperature superconducting 
wire for electric power applications, 19:34791 (R;US) 

Energy gap structure of layered superconductors, 19:34789 
(R;US) 

Intrinsic magnetic torque at low magnetic induction, 19:34786 
(R;BR) 

Local texture and strongly linked conduction in spray-pyrolyzed 
TIBasCazCu30¢,, deposits, 19:33626 (R;US) 

Time-resolved diagnostics of excimer laser-generated ablation 
plasmas used for pulsed laser deposition, 19:33621 (R;US) 

Variation of conductivity with temperature for the normal state of 
oxide superconductors, 19:33611 (R;US) 

HIGHLY ENRICHED URANIUM 

Development of a cleaning process for uranium chips machined 
with a glycol-water-borax coolant, 19:34206 (R;US) 

Development of dissolution process for metal foil target contain- 
ing low enriched uranium, 19:33816 (R;US) 

Dissolved Oralloy standards and the origin of HEU, 19:32839 
(R;US) 

Impact of the propylene glycol-water-borax coolant on material 
recovery operations, 19:34205 (R;US) 

Production of Mo-99 using low-enriched uranium silicide, 
19:33815 (R;US) 

Strengthening the nuclear-reactor fuel cycle against prolifera- 
tion, 19:32820 (R;US) 

HIGHWAYS 

See ROADS 
HILACS 

Superconducting heavy ion linacs, 19:34009 (R;US) 
HIMAC ACCELERATOR 

Beam acceleration test of the HIMAC injector, 19:34038 
(RA;JP;In Japanese) 

HIPPURAN 

|-131 labelled Hippuran production for kidney function studies, 

19:33819 (R;TH;In Thai) 
HIPURE PROCESS 
See DESULFURIZATION 
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HISTONES 


HISTONES 

Experimental studies to determine the distribution and localiza- 
tion of proteins in cells: Final progress report, April 1, 
1992—March 31, 1993, 19:34380 (R;US) 

HO2 

See HYDROPEROXY RADICALS 
HOELTER PROCESS 

See DESULFURIZATION 
HOFFMAN PROCESS 

See COAL GASIFICATION 
HOG FUEL 

See WOOD WASTES 
HOISTS 

PFP Harrington hand chain hoists, 19:32384 (R;US) 

PFP Harrington lever hoists, 19:33495 (R;US) 

PFP budgit hand chain hoists, 19:33496 (R;US) 

HOLLY EVENT 
See NUCLEAR EXPLOSIONS 
HOLOGRAPHY 
Ultra wide band millimeter wave holographic “3-D” imaging of 
concealed targets on mannequins, 19:32832 (R;US) 
HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

Evidence that aerodynamic effects, including dynamic stall, dic- 
tate HAWT structural loads and power generation in highly 
transient time frames, 19:32971 (R;US) 

LQG control of variable speed wind turbines in the stall region, 
19:32975 (R;SE) 

Wind turbine blade aerodynamics: The analysis of field test 
data, 19:32973 (R:US) 

Wind turbine blade aerodynamics: The combined experiment, 
19:32972 (R;US) 

HORTICULTURE 

Use of nuclear techniques in food, agriculture and pest control, 

19:34403 (1;XA) 
HOSPITALS 

Characterization of aerosols produced by surgical procedures, 

19:34394 (R;US) 
HOT CELLS 

Decommissioning of the Risoe Hot Cell facility: Final report, 
19:33859 (R;DK) 

Shielding calculation of a hot cell for the processing of fission 
products, 19:33852 (R;BR;In Portuguese) 

HOT GAS CLEANUP 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 1, 19:32212 (R;US) 

Proceedings of the coal-fired power systems 94: Advances in 
IGCC and PFBC review meeting: Volume 2, 19:32085 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Techni- 
cal progress report, April 1994—June 1994, 19:32073 (R;US) 

Adsorbents 

Adsorption of hydrogen sulfide by zinc ferrite in the temperature 
range 315 to 538 C (600 to 1,000 F), 19:32088 (R;US) 

An attrition-resistant zinc titanate sorbent for sulfur: Technical 
report, 1 March-31 May 1994, 19:32117 (R;US) 

Characterization and fixed-bed testing of a nickel-based hot gas 
desulfurization sorbent, 19:32087 (R;US) 

Desulfurization sorbent development at the Morgantown Energy 
Technology Center, 19:32089 (R;US) 

Development of novel copper-based sorbents for hot-gas 
cleanup: Technical report, 1 March-31 May 1994, 19:32116 
(R;US) 

Development of sorbents for high-temperature desulfurization in 
moving-bed systems, 19:32064 (R;US) 

Chemical Reactors 

Development of hollow fiber catalytic membrane reactors for 
high temperature gas cleanup, 19:32074 (R;US) 

Integrated operation of a pressurized gasifier, hot gas desulfur- 
ization system and turbine simulator, 19:32062 (R;US) 

METC fiuid-bed hot-gas desulfurization PDU, 19:32086 (R;US) 

Slipstream testing of the Direct Sulfur Recovery Process, 
19:32083 (R;US) 
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Filters 

A review of the efficacy of silicon carbide hot gas filters in coal 
gasification and pressurized fluidized bed combustion envi- 
ronments, 19:32057 (R;US) 

Dust cake behavior in filters with high surface area to volume ra- 
tios, 19:32090 (R;US) 

Karhula hot gas cleanup test results, 19:32069 (R;US) 

Results of patch tests, 19:32071 (R;US) 

Tidd PFBC hot gas filter operating experience: July 1993—April 
1994, 19:32068 (R;US) 

Granular Bed Filters 

Moving granular-bed filter development program, Option Ill: De- 
velopment of moving granular-bed filter technology for 
multi-contaminant control: Task 14: Test plan; Topical report, 
19:32081 (R;US) 

Multi-contaminant control granular-bed filter, 19:32080 (R;US) 

Westinghouse standleg moving granular bed filter development 
program, 19:32077 (R;US) 

Membranes 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup: Final report, February 1990—April 1994, 
19:32067 (R;US) 

Thermal/chemical degradation of inorganic membrane materi- 
als, 19:32082 (R;US) 

Research Programs 

METC hot gas desulfurization program overview, 19:32091 

(R;US) 
Test Facilities 

PFBC HGCU Test Facility technical progress report second 
quarter, CY 1994, 19:32070 (R;US) 

Power Systems Development Facility: Quarterly technical 
progress report, April 1-June 30, 1994, 19:32209 (R;US) 

HOT LABS 

Historical and programmatic overview of Building 3019, 

19:32382 (R;US) 
HOUSEHOLDS 

A statistical analysis of structural differences in minority house- 
hold electricity demand, 19:33426 (R;US) 

Electricity demand - A study of the Swedish residential sector, 
19:33463 (RA;SE) 

Two essays on residential electricity demand, 19:33462 (R;SE) 

HOUSES 

Energy-optimized buildings, 19:33440 (l;DE;In German) 

Impacts of the Weatherization Assistance Program in fuel-oil 
heated houses, 19:33430 (R;US) 

Low-energy residential housing, 19:33465 (R;Fl) 

Low-energy small house, 19:33466 (R;Fl) 

Renovation outlines for private houses in Finland, 19:33467 (R;Fl) 

Thermally insulating materials. Foamed concretes and wood- 
wool slabs, 19:33450 (R;SE;In French) 

HT-6B TOKAMAK 
Operating level of HT-6B tokamak device, 19:34919 (R;CN) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also HTTR REACTOR 
KAHTER REACTOR 
PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 

A preliminary study on co-generation systems with the modular 
HTGR for Japanese conditions, 19:33076 (RA;XA) 

Application of the high temperature reactor in the energy econ- 
omy, 19:33073 (RA;XA) 

Experimental study on a simulated primary-pipe rupture acci- 
dent of HTGR: Experimental results of air ingress behavior 2, 
19:33091 (R;JP;in Japanese) 

GATT: 3-D Few-Gp Diffusion Calculations Hex-Z, 19:35053 
(CM;US) 

High temperature process heat application of nuclear energy in 
China, 19:33075 (RA;XA) 

Modular high temperature gas-cooled reactor heat source for 
coal conversion, 19:33079 (RA;XA) 

Technical and economic prospects for the gas-turbine MHTGR, 
19:33074 (RA;XA) 





Transient analysis in medium size HTGR power plant, 19:33090 
(I;IL) 

HTO 

See HEAVY WATER 
HTTR REACTOR 

Present status of the HTTR project at JAERI, 19:33072 (RA;XA) 
HUGENHOLTZ-PINES THEORY 

See HYDROGEN 
HUMAN CHROMOSOME 8 

Report of the first international workshop on human chromo- 
some 8 mapping: Final report, 19:34384 (R;US) 

HUMAN CHROMOSOMES 

See also HUMAN CHROMOSOME 8 

Mapping and sequencing the human genome: Science, ethics, 
and public policy: Final report, 19:34385 (R;US) 

HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 

Argonne National Laboratory-East site environmental report for 
calendar year 1993, 19:32681 (R;US) 

Environmental Hazards Assessment Program annual report, 
July 1, 1993—June 30, 1994, 19:32750 (R;US) 

Historical development of radiation dose calculations for the 
public in the vicinity of nuclear sites in the United States, 
19:34463 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Americium(III)-humate interaction in natural groundwater: Influ- 
ence of purification on complexation properties. Appendix |, 
19:33831 (RA;DE) 

Effects on humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances in natural 
aquatic systems. Appendix IV, 19:33828 (RA;DE) 

HUNGARIAN WWR-C REACTOR 
See WWR-S-BUDAPEST REACTOR 
HUNGARY 

Behaviour of airborne '*"| and '°’Cs radioaerosols, 19:34246 
(IA;AT) 

Country-wide survey of environmental radiation by mobile labo- 
ratory in Hungary, 19:34331 (IA;AT) 

Migration of caesium originated from Chernoby! fall-out in vari- 
ous soil types in the period of 1987-1993, 19:34326 (IA;AT) 

Radiological database system for the health physics depart- 
ments of the national public health and officer service, 
19:34446 (IA;AT) 

Radiological environmental monitoring station for public refer- 
ence, 19:34249 (IA;AT) 

The evaluation of the dose in geophysical logging, 19:34428 
(IA;AT) 

HUTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HVAC SYSTEMS 
Humidity requirements in WSCF Laboratories, 19:33469 (R;US) 
HVDC SYSTEMS 

Evaluation of harmonic disturbances at the common point of 
coupling of the Eurotunnel and of the HVDC France-England 
link, 19:33307 (R;FR;in French) 

HYBRID ELECTRIC-POWERED VEHICLES 

[Test and evaluation of electric vehicles]: Final technical report, 

September 9, 1990—March 31, 1994, 19:33514 (R;US) 
HYDRAULIC FLUIDS 

Two practical incineration-alternative prototype demonstrations 

for TSCA and RCRA wastes, 19:32476 (R;US) 
HYDRAULIC FRACTURING 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures, 19:32276 
(RA;JP;in Japanese) 

Well stimulation technology.: Field experiment of massive hy- 
draulic fracturing, 19:32347 (RA;JP;In Japanese) 

HYDRAULIC RAMS 

See PUMPS 


HYDROGEN 
Desorption 


HYDRAZINE 
Electrochemistry of hydrazine. A literature study, 19:33806 
(R;SE;In Swedish) 
HYDRIDES 
See also COBALT HYDRIDES 
NICKEL HYDRIDES 
PALLADIUM HYDRIDES 

Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Final subcontract 
report, February 1, 1991—January 31, 1994, 19:33710 (R;US) 

HYDROAROMATICS 
Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 1994—May 31, 1994, 19:32323 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
BENZENE 
BENZOPY RENE 
CAROTENOIDS 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 

Intrinsic barriers for H-atom transfer reactions involving hydro- 

carbons, 19:33797 (R;US) 
HYDROCHLORIC ACID 

Development of disposal sorbents for chioride removal from 

high-temperature coal-derived gases, 19:32166 (R;US) 
HYDRODYNAMIC MODEL 

Hydrodynamic modelling within the catalytic packed bed reac- 

tors, 19:33725 (R;FR;In French) 
HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

A computational study of projectile melt in impact with typical 
Whipple shields, 19:33876 (R;US) 

Chunk projectile launch using the Sandia Hypervelocity 
Launcher Facility, 19:33925 (R;US) 

Resolving a central ICF issue for ignition: Implosion symmertry, 
19:34964 (R:US) 

Three aspects of critical phenomenons: fundamental, hydrody- 
namic, conceptual, 19:33896 (R;FR;In French) 

HYDROELECTRIC POWER 

The damage function approach for estimating fuel cycle exter- 

nalities, 19:32187 (R;US) 
HYDROELECTRIC POWER PLANTS 

Environmental requirements at hydroelectric power plants, 
19:32925 (R;US) 

Food and growth parameters of juvenile chinook in the central 
Columbia River, 19:32924 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Biosynthesis 

Renewable hydrogen production for fossil fuel processing, 

19:32865 (R;US) 
Chemical Reaction Yield 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide, 19:32868 (R;US) 

Noble metal catalyzed hydrogen generation from formic acid in 
nitrite-containing simulated nuclear waste media, 19:32512 
(R;US) 

Chemical Reactions 

A progress report on bench scale studies of the iodine-sulfur 
process for thermochemical hydrogen production, 19:33086 
(RA;XA) 

Combustion 

Effects of copper catalytic reactions on the development of su- 
personic hydrogen flames, 19:33835 (R;US) 

High-temperature hydrogen-air-steam detonation experiments in 
the BNL small-scale development apparatus, 19:33293 (R;US) 

Desorption 

An investigation of the desorption of hydrogen from lithium oxide 
using temperature programmed desorption and diffuse re- 
flectance infrared spectroscopy, 19:34913 (R;US) 
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HYDROGEN 
Detonations 


Detonations 
High-temperature hydrogen-air-steam detonation experiments in 
the BNL small-scale development apparatus, 19:33293 (R;US) 
Diffusion 
Hydrogen diffusion and passivation mechanisms, 19:32938 
(RA;US) 
Electron-Atom Collisions 
The two-electron problem and prospects for atomic collision the- 
ory on a numerical lattice, 19:34753 (R;US) 
Flammability 
GASFLOW comparisons with bureau of mines experiments, 
19:33841 (R;US) 
Hazards 
System design description for SY-101 hydrogen mitigation test 
project data acquisition and control system (DACS-1), 
19:32614 (R;US) 
Htgr Type Reactors 
Outlook on heat utilization and Hz production potential of HTR in 
Japan, 19:33077 (RA;XA) 
Safety analysis and considerations for HTTR steam reforming 
hydrogen/methanol co-production system, 19:33082 (RA;XA) 
Materials Recovery 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, April 
1, 1994—June 30, 1994, 19:32109 (R;US) 
Membrane Transport 
High temperature size selective membranes, 19:32869 (R;US) 
Preparation and characterization of composite membrane for 
high temperature gas separation, 19:32870 (R;US) 
Monitoring 
GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems Data Acquisition and Control Systems), 
19:32587 (R;US) 
Standard-B hydrogen monitoring system acceptance test report, 
19:32807 (R;US) 
Standard-C hydrogen monitoring system acceptance test proce- 
dure, 19:32585 (R;US) 
Process Heat 
A progress report on bench scale studies of the iodine-sulfur 
process for thermochemical hydrogen production, 19:33086 
(RA;XA) 
Design of steam reforming hydrogen and methanol co-production 
system to be connected to the HTTR, 19:33088 (RA;XA) 
Production 
A progress report on bench scale studies of the iodine-sulfur 
process for thermochemical hydrogen production, 19:33086 
(RA;XA) 
Alternate processing flowsheets for treating NCAW waste slurry 
with formic acid, 19:32510 (R;US) 
Design of steam reforming hydrogen and methanol co-production 
system to be connected to the HTTR, 19:33088 (RA;XA) 
Hydrogen production by high-temperature electrolysis of steam, 
19:33087 (RA;XA) 
New developments in hydrogen permselective membranes, 
19:32867 (R:US) 
Outlook on heat utilization and H. production potential of HTR in 
Japan, 19:33077 (RA;XA) 
Separation Processes 
Hydrogen production using inorganic membranes, 19:32871 
(RA;US) 
HYDROGEN 1 TARGET 
Study of the nucleon density distribution of "He and ®He by pro- 
ton elastic scattering in inverse kinematics, 19:34714 (R;DE) 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FUEL CELLS 
Multi-fuel reformers for fuel cells used in transportation: Assess- 
ment of hydrogen storage technologies: Phase 1, Final 
report, 19:33409 (R;US) 
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HYDROGEN HYDROXIDES 

See WATER 

HYDROGEN IONS 1 MINUS 

Measurements of scattering processes in negative ion: Atom 
collisions: Technical progress report, 1 September 1991-31 
December 1994, 19:34757 (R;US) 

HYDROGEN NITRATES 

See NITRIC ACID 

HYDROGEN PEROXIDE 

Hydrogen peroxide treatment of TCE contaminated soil, 

19:34287 (R;US) 
HYDROGEN PRODUCTION 

A catalytic membrane reactor for facilitating the water-gas shift 
reaction at high temperature, 19:32866 (R;US) 

Fuel processing for mobile fuel cell applications, 19:33415 
(RA;SE) 

Renewable hydrogen production for fossil fuel processing, 
19:32872 (RA;US) 

Renewable hydrogen production for fossil fuel processing, 
19:32865 (R;US) 

HYDROGEN STORAGE 

Mutti-fuel reformers for fuel cells used in transportation: Assess- 
ment of hydrogen storage technologies: Phase 1, Final 
report, 19:33409 (R;US) 

HYDROGEN SULFIDES 

Adsorption of hydrogen sulfide by zinc ferrite in the temperature 
range 315 to 538 C (600 to 1,000 F), 19:32088 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, April 1, 1994—June 
30, 1994, 19:32084 (R:US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup: Final report, February 1990—April 1994, 
19:32067 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, April 
1, 1994—June 30, 1994, 19:32109 (R;US) 

High temperature hydrogen sulfide removal with stannic oxide, 
19:32999 (R;US) 

HYDROGEN TRANSFER 
Intrinsic barriers for H-atom transfer reactions, 19:33798 (R;US) 
HYDROLOGY 

Geological investigations and hydrogeologic model development 
in support of DoD and DOE environmental programs on Kirt- 
land Air Force Base, New Mexico, U.S.A., 19:34345 (R;US) 

HYDROMETALLURGY 

Hydrometallurgical 

19:33787 (I;MY) 
HYDROPEROXY RADICALS 
Oxidative processes relevant to the conversion of coal catalyzed 
by enzymes in organic solvents, 19:32128 (RA;US) 

HYDROXYL IONS 

See ANIONS 
HYDROXYPROPIONIC ACID-ALPHA 

See LACTIC ACID 
HYDROXYTOLUENES 

See CRESOLS 
HYFLEX PROCESS 

See COAL GASIFICATION 
HYPERFRAGMENTS 

See HYPERNUCLE! 
HYPERNUCLE! 

Experiments with single and double lambda hypernuclei, 
19:34688 (R;US) 

Strange hadronic matter, 19:34679 (R;US) 

HYPERON-HYPERON INTERACTIONS 

Strange hadronic matter, 19:34679 (R;US) 

HYPERONS 
Strange hadronic matter, 19:34679 (R;US) 


recovery of niobium from  columbite, 


l-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 





IAEA 

End user needs for enhanced IAEA Safeguards Information 
Management Capabilities, 19:35096 (R;US) 

The IAEA radiation protection laboratories, 19:34449 (IA;AT) 

The radioactive waste management at IAEA laboratories, 
19:32458 (IA;AT) 

IAEA SAFEGUARDS 

International Nuclear Safeguards Inspection Support Tool (iN- 
SIST), 19:32833 (R;US) 

Technology guidance for safeguards information management, 
19:32827 (R;US) 

IBR-1 

See IFR REACTOR 
IC] PROCESS 

See DESULFURIZATION 
ICP MASS SPECTROSCOPY 

Determination of the concentration and isotopic composition of 
uranium in environmental air filters, 19:34274 (R;US) 

ICR HEATING 

ICRF heating experiments in the W7-AS stellarator using a nar- 

row K) spectrum antenna, 19:34866 (RA;DE) 
ICRP 

Aspects in radiation detriment that concern an individual and 

that concern a population, 19:34438 (IA;AT) 
IDAHO CHEMICAL PROCESSING PLANT 

INEL integrated spent nuclear fuel consolidation task team re- 
port, 19:32399 (R;US) 

Idaho Chemical Processing Plant spent fuel and waste manage- 
ment technology development program plan: 1994 Update, 
19:32656 (R;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

A proposed methodology for evaluating low-level radioactively- 
contaminated soil, 19:32812 (R;US) 

Environmental surveillance for EG&G Idaho Waste Manage- 
ment facilities at the Idaho National Engineering Laboratory: 
1993 annual report, 19:32448 (R;US) 

INEL integrated spent nuclear fuel consolidation task team re- 
port, 19:32399 (R;US) 

Waste Calcining Facility remote inspection report, 19:32813 
(R;US) 

IDEAL FLOW 
A fixed time performance evaluation of parallel CFD applica- 
tions, 19:33904 (R;US) 
IFP PROCESS 
See DESULFURIZATION 
IFR REACTOR 
Status of progress in IFR development, 19:33139 (R;US) 
IGNITION 

Increased shock sensitivity of the insensitive explosive LX-17 at 
high temperatures, 19:34195 (R;US) 

IGT DEHYDRODESULFURIZATION PROCESS 

See DESULFURIZATION 

ILLITE 
Evolution of models for conversion of smectite to non- 
expandable minerals, 19:33718 (R;SE) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE CONVERTERS 

High time-resolution measurement and analysis for 2- 
dimensional images of shuttering characteristics using an 
external transparent electrode, 19:34875 (RA;JP) 

IMAGE INTENSIFIERS 

High frame rate CCD cameras with fast optical shutters for mili- 
tary and medical imaging applications, 19:34156 (R;US) 

Unique microchannel plate process doubles MCPI resolution, 
19:33957 (R;US) 

IMAGE PROCESSING 

Saddie-node dynamics for edge detection, 19:35080 (R;US) 

VIEW: Signal and Image Processing Operations, 19:35041 
(CM;US) 

IMAGES 

Experience with CANDID: Comparison algorithm for navigating 

digital image databases, 19:35094 (R;US) 


INDIUM SELENIDE SOLAR CELLS 


Image accuracy and representational enhancement through low- 
level, multi-sensor integration techniques, 19:34288 (R;US) 
IMPACT SHOCK 
A computational study of projectile shape dependence on phase 
change phenomena with comparisons to experimental data, 
19:34181 (R;US) 
IMPACT TESTS 
See also CHARPY TEST 
Disassembly behaviour of CANDU bundles under impact, 
19:33114 (IA;CA) 
Experimental techniques for subnanosecond resolution of laser- 
launched plates and impact studies, 19:33920 (R;US) 
Simulation of concrete perforation based on a continuum dam- 
age model, 19:33713 (R;US) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
IN-CORE THERMIONIC REACTOR 
See THERMIONIC REACTORS 
IN-SERVICE INSPECTION 
Acoustic emission testing of V-213 PVR-S, 19:33913 (RA;XA) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Development of low level radioactive waste incineration plant, 
19:32461 (I;MY;In Malay) 
Superheater materials for waste incinerator boilers. Trials at the 
Hoegdalen plant, 19:33602 (R;SE) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
Measurements of the inclusive jet cross section in photon- 
photon interactions at TRISTAN, 19:34672 (RA;JP) 
Study of energy dependence in MLLA caiculation of inclusive 
particle spectra, 19:34667 (RA;JP) 
INCOLOY ALLOYS 
Fracture toughness properties of welded stainless steels for tri- 
tium service, 19:33600 (R;US) 
INCONEL 718 
Experience at the Los Alamos Meson Physics Facility with the 
use of alloy Inconel 718 as an enclosure for a beam degrader 
and as a proton beam entry window, 19:34079 (R;US) 
INDIRECT DRIVE LASER IMPLOSION 
Hohlraums energy balance and x-ray drive, 19:34994 (R;US) 
INDIUM ARSENIDES 
Carrier dynamics in InGaAs: Quantum wells vs bulk, 19:33701 
(R;US) 
Magneto-optical 
19:33717 (R;US) 
Optical determination of conduction and valence-band disper- 
sion curves in strained single-quantum wells, 19:33714 (R;US) 
INDIUM ISOTOPES 
Beta decay of neutron-deficient even-mass indium isotopes: ev- 
idence for population of highly-excited states in the cadmium 
daughter nuclei, 19:34702 (R;DE) 
INDIUM PHOSPHIDES 
Energies of x conduction band minima in disordered and or- 
dered GainP>2 alloys, 19:33703 (R;US) 
Observation of excitonic and band-to-band behavior in ordered 
InGaP>» alloys, 19:33803 (R;US) 
Study of CuPt-type ordering and dopant effect of 
Ino. 5Gap,5P/GaAs using spectroscopic ellipsometry, 19:33716 
(R;US) 
INDIUM SELENIDE SOLAR CELLS 
Correlation of polycrystalline Cu(in,Ga)Se2 device efficiency 
with homojunction depth and interfacial structure: X-ray 
photoemission and positron annihilation spectroscopic char- 
acterization, 19:32929 (R;US) 
Processing and modeling issues for thin-film solar cell devices: 
Annual subcontract report, January 16, 1993—January 15, 
1994, 19:32940 (R;US) 


studies of compound semiconductors, 


ERA Vol. 19, No. 12 687 





INDOOR AIR CONTAMINATION 


INDOOR AIR CONTAMINATION 

Examples of high indoor radon concentrations in kindergartens 
and play schools in Slovenia, 19:34320 (IA;AT) 

Soil gas and indoor radon mapping in a Hungarian village lo- 
cated at a geologically active area, 19:34323 (IA;AT) 

INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
NATURAL GAS PROCESSING PLANTS 
WASTE PROCESSING PLANTS 

A stochastic method of estimating fiscal impacts under an option 
pricing framework, 19:33331 (R;US) 

High-intensity drying processes - impulse drying, 19:33482 
(R;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

See also SPENT LIQUORS 

Co-firing waste materials in an advanced pressurized fluidized- 
bed combustor, 19:32991 (R;US) 

Radioactive and hazardous constituents screening plan for in- 
dustrial waste landfill |V, 19:32674 (R;US) 

INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
RUBBER INDUSTRY 

High temperature applications of nuclear energy: Proceedings 
of a technical committee meeting held in Oarai, Japan, 19-20 
October 1992, 19:33071 (R;XA) 

Nuclear techniques in industry, 19:32854 (1;XA) 

Opportunities and prospects for demand-side efficiency im- 
provements, 19:33500 (R;US) 

Production-integrated environmental protection: Avoiding envi- 
ronmental pollution from industrial production, 19:33345 
(1;DE;in German) 

Prosperity Games prototyping with the board of governors of the 
Electronic Industries Association, January 20-21, 1994, 
19:33491 (R;US) 

INERT ATMOSPHERE 

Precipitate hydrolysis experimental facility (PHEF): Run 64 re- 

port, 19:32665 (R;US) 
INERTIAL CONFINEMENT 

Contributions of the National ignition Facility to the development 
of Inertial Fusion Energy, 19:34992 (R;US) 

Particle beam fusion progress report for 1989, 19:34975 (R;US) 

INFORMATION CENTERS 

Standard generalized markup language: A guide for transmit- 

ting encoded bibliographic records, 19:35087 (R;US) 
INFORMATION DISSEMINATION 

Standard generalized markup language: A guide for transmit- 

ting encoded bibliographic records, 19:35087 (R;US) 
INFORMATION RETRIEVAL 

AVIS: analysis method for document coherence, 19:35084 
(R;FR;In French) 

BARS/SSC/SPHINX: BARS Bibliographic Data Retrieval Sys- 
tem, 19:35043 (CM;US) 

Information Science Research Institute: Quarterly progress re- 
port, 19:33359 (R;US) 

INFORMATION SYSTEMS 

Automatically generating procedure code and database mainte- 
nance scripts, 19:35099 (R;US) 

Liquid Effluent Monitoring Information System (LEMIS) test 
plans release 1.1, 19:32621 (R;US) 


Migrating the facility profile information management system 
into the world wide web, 19:35083 (R;US) 

Overview of technology modeling in the Remedial! Action As- 
sessment System (RAAS), 19:32777 (R;US) 

INFRARED SPECTROMETERS 

An Echelle Grating Spectrometer (EGS) for mid-IR remote 

chemical detection, 19:34179 (R;US) 
INGESTION 
Influence of deposition date and time factors on countermea- 
sures after large-scale nuclear fallout, 19:33224 (IA;AT) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: [Quarterly report], 
April 1-June 30, 1994, 19:32241 (R;US) 

INORGANIC ACIDS 
See also HYDROCHLORIC ACID 
NITRIC ACID 

Low severity coal liquefaction promoted by cyclic olefins: Quar- 

terly report, April 1994—June 1994, 19:32104 (R;US) 
INORGANIC COMPOUNDS 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 1, 19:32722 
(R;US) 

Sampling and analysis of water from Upper Three Runs and its 
wetlands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

INPUT WELL 

See INJECTION WELLS 
INSPECTOR GENERAL (US DOE) 

See US DOE INSPECTOR GENERAL 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTEGRATED CIRCUITS 

Defect classes - an overdue paradigm for CMOS IC testing, 
19:33952 (R;US) 

Design of the readout IC for the CDF SVX-II silicon strip detec- 
tor, 19:34033 (R:US) 

Electrical behavior of dislocations and impurities in silicon, 
19:32935 (RA;US) 

Full bandwidth linear accelerator microstructure characteriza- 
tion, 19:33936 (R;US) 

Low electron beam energy CIVA analysis of passivated ICs, 
19:33948 (R;US) 

TDX: A_ high-bandwidth crossbar-switched communication 
paradigm, 19:33947 (R;US) 

INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTIVE DISPLAY DEVICES 
Visual displays and Neuro-Linguistic Programming, 19:35024 
(R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCHANGEABILITY 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;iIn 
Japanese) 

INTERCONNECTED POWER SYSTEMS 
The interconnection of photovoltaic power systems with the util- 
ity grid: An overview for utility engineers, 19:32948 (R;US) 
INTERFACES 
Nonlinear optical studies of polymer interfaces, 19:33702 (R;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERLOCKS 


Electrical interlock acceptance test procedure for 244-U, 
19:32574 (R;US) 





INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
Electroweak boson pair production in pp collisions at \/s = 1.8 
TeV, 19:34643 (R;US) 
Measurement of W and Z boson production and extraction of 
the W width and branching ratios at CDF, 19:34633 (R;US) 
Physics at the Fermilab Collider, 19:34641 (R;US) 
Search for Z’ and W’ at CDF, 19:34625 (R;US) 
Strong WW scattering at photon linear colliders, 19:34677 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Research project ILW and HTR fuel element test disposal in 
boreholes (MHV project): Retrieval test storage (project part 
REV). Final report, 19:32465 (R;DE;in German) 
INTERMETALLIC COMPOUNDS 
Bulk and defect properties of ordered intermetallics, 19:33549 
(R;US) 
Coercive field and domain wall properties in (Dy, Y;_,)Feo and 
(Er, Y;_,)Fes intermetallic compounds, 19:34773 (R;BR) 
Magnetic excitations in modulated PrNi2Si2, 19:33569 (R;US) 
INTERNAL COMBUSTION ENGINES 
See aiso DIESEL ENGINES 
GAS TURBINE ENGINES 
Fundamental studies of fuel chemistry as related to internal 
combustion engine phenomena: Final technical report, Octo- 
ber 1987—December 1989, 19:33510 (R;US) 
Theoretical development of rotational CARS for combustion di- 
agnostics, 19:33842 (R;SE) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See \IAEA 
INTERNATIONAL COMMISSION RADIOLOGICAL PROTECTION 
See ICRP 
INTERNATIONAL COOPERATION 
Optimal control for competitive-cooperative systems: Modeling 
flexible coalitions in tomorrow’s competitive world, 19:33332 
(R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTRUSION DETECTION SYSTEMS 
An automated computer misuse detection system for UNICOS, 
19:35066 (R;US) 
Tamper indicating packaging, 19:32837 (R;US) 
INVENTIONS 
Method and apparatus for determining two-phase flow in rock 
fracture, 19:34170 (PA;US) 
The economic, energy, and environmental impacts of the 
Energy-Related Inventions Program, 19:33337 (R;US) 
INVENTORIES 
CMSPNL: Chemical Management System Lab-Wide Electronic 
Chemical Inventory Tracking, 19:35052 (CM;US) 
Hanford inventory program user's manual, 19:35021 (R;US) 
INVISCID FLOW 
See IDEAL FLOW 
IODINE 125 
Calibration of a Ge-detector system for the quantitative mea- 
surement of |-125 incorporated in the thyroid gland, 19:34129 
(IA;AT) 
IODINE 129 
129] in deer thyroids from the Savannah River Site, 19:34467 
(R;US) 
IODINE 131 
A model for calculating the |-131 release from defective fuel for 
steady-state and reactor shutdown conditions, 19:33126 
(IA;CA) 
Atmospheric dispersion and deposition of iodine-131 released 
from the Hanford Site, 19:34270 (R;US) 
IODOHIPPURATE-NA 


ION-MOLECULE COLLISIONS 


ION BEAM FUSION REACTORS 
First phase plan for experimental study of heavy-ion inertial fu- 
sion accelerator, 19:34961 (RA;JP;in Japanese) 
Resolving a central ICF issue for ignition: Implosion symmertry, 
19:34964 (R;US) 
ION BEAM TARGETS 
Selection of RIB targets using ion implantation, 19:34025 (R;US) 
Study of high gain spherical shell ICF targets containing uniform 
layers of liquid deuterium tritium fuel: A numericial model for 
analyzing thermal layering of liquid mixtures of hydrogen iso- 
topes inside a spherical inertial confinement fusion target: 
Final report, 19:34984 (R;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also RADIOACTIVE ION BEAMS 
Crystalline beams: The vertical zigzag, 19:33995 (R;US) 
Progress in the Light lon Driven Inertial Confinement Fusion 
Program, 19:34978 (R;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EMISSION 
lon emission intensity ratios as a function of electrode gap, melt- 
ing current, and pressure during low current vacuum arc 
remelting, 19:34750 (R;US) 
ION EXCHANGE MATERIALS 
lon exchange pretreatment of alkaline radwaste for cesium re- 
moval, 19:32658 (R;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 
Plasma model for charging damage, 19:34784 (R;US) 
ION PLASMA WAVES 
Excitation of large-x» 
19:34895 (R;US) 
Experimental study of ion phase space in the approach to large 
scale chaos in wave-particle interaction, 19:34880 (RA;CH) 
ION PROBES 
An ion sensitive probe and its application to a mirror device, 
19:34110 (R;CN;In Chinese) 
ION SOURCES 
An advanced ECR ion source with a large uniformly distributed 
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Underground storage tank 253-D1U1 Closure Plan, 19:32540 
(R;US) 

LCRE REACTOR 
See EXPERIMENTAL REACTORS 
LEACHATES 

Leaching tendencies of uranium and regulated trace metals 
from the Hanford Site 300 Area North Process Pond sedi- 
ments, 19:32711 (R;US) 

Organic and inorganic hazardous waste stabilization utilizing 
fossil fuel combustion waste materials, 19:32157 (R;US) 

LEAD 

Adsorption/desorption characteristics of lead on various types of 
soil, 19:34283 (R;US) 

Lead and cadmium in food: How do heavy metals find their way 
into our food and, how can the general public protect itself, 
19:34256 (I;DE;in German) 

Soil washing of various forms of lead and organically contami- 
nated soils, 19:34292 (R;US) 

The effect of contaminant aging upon soil washing removal effi- 
ciencies for lead contaminated soils, 19:34294 (R;US) 

LEAD 208 REACTIONS 

Deduction of the in-medium gluon distribution from photon- 
gluon fusion processes in_ peripheral  ultrarelativisitic 
heavy-ion collisions, 19:34713 (R;DE) 

LEAD 208 TARGET 

Deduction of the in-medium gluon distribution from photon- 
giuon fusion processes in_ peripheral ultrarelativisitic 
heavy-ion collisions, 19:34713 (R;DE) 

LEAD COMPOUNDS 

See also LEAD OXIDES 

Raman spectra of MOCVD-grown ferroelectric PbTiO3 thin 
films, 19:33665 (R;US) 

LEAD IONS 

Radiative electron capture studied in relativistic heavy-ion atom 

collisions, 19:34759 (R;DE) 
LEAD OXIDES 

Effects of neutron irradiation on the London penetration depth 
for polycrystalline Bi; sPbp.3Sr2CagCu30'° superconductor, 
19:33632 (R;US) 

LEAD-ACID BATTERIES 

Battery and charge controller evaluations in small stand-alone 

PV systems, 19:32949 (R;US) 
LEAK DETECTORS 

Bounding flow and transport analysis of proposed 105A mock- 
up tank tracer test, 19:32618 (R;US) 

New concepts for refrigerant leak detection and mixture mea- 
surement, 19:34226 (R;US) 

LEAKAGE 
See LEAKS 
LEAKS 

Control of refrigerant leakage with acoustic emission, 19:33929 
(R;SE;in Swedish) 

Potential detection systems for monitoring UF, releases, 
19:32864 (R;US) 

LEAST SQUARE FIT 
Uncertainty estimates for derivatives and intercepts, 19:35071 
(R;US) 
LEED 
See ELECTRON DIFFRACTION 
LENSES 

Long-trace profiler for metrology of large optics: Final report, 
19:34168 (R;US) 

Plasma production for the 50 MeV plasma lens experiment at 
LBL, 19:34087 (R;US) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
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Inclusive lepton production in two photon processes, 19:34673 
(RA;JP) 

Principal-value resummation for dilepton production, 19:34602 
(R;US) 

Search for second generation leptoquarks at CDF, 19:34626 
(R;US) 

LEVEL INDICATORS 

Test plan for Enraf Series 854 level gauge wire testing, 

19:32625 (R;US) 
LEVITATED TRAINS 

The interaction of two narrow magnets and a moving conducting 

slip, 19:33470 (R;US) 
LIBRARIES 

Shaping the library of the future: Digital library developments at 
Los Alamos National Laboratory’s Research Library, 
19:33360 (R;US) 

LICENSING REGULATIONS 

Enforcement actions: Significant actions resolved industrial li- 
censees: Quarterly progress report, April 1994—June 1994, 
19:33171 (R;US) 

Enforcement actions: Significant actions resolved reactor li- 
censees: Quarterly progress report, April 1994—-June 1994, 
19:33170 (R;US) 

LICHENS 

The use of lichens to monitor air pollution around the uranium 

mine and mill at Zirovski vrh, Slovenia, 19:32705 (IA;AT) 
LIE GROUPS 

See also SL GROUPS 

Quantum groups and quantum homogeneous spaces, 19:34555 
(IA;DE) 

S’ current algebras, 19:34560 (IA;DE) 

LIFE (SERVICE) 
See SERVICE LIFE 
LIFE SUPPORT SYSTEMS 
Breathing air trailer acceptance test procedure, 19:32806 (R;US) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT IONS 
LIF standoff research, 19:34977 (R;US) 
LIGHT NUCLEI 
See also BERYLLIUM 10 
BERYLLIUM 11 
CARBON 13 
CARBON 14 
HELIUM 6 
LITHIUM 11 
NITROGEN 15 
TRITIUM 

Fermionic molecular dynamics for ground states and collisions 
of nuclei, 19:34696 (R;DE) 

LIGHT WATER COOLED REACTORS 

See WATER COOLED REACTORS 

LIGHTING SYSTEMS 

A comprehensive approach to integrated envelope and lighting 
systems for new commercial buildings, 19:33449 (R;US) 

Environmental and health aspects of lighting: Mercury, 
19:33443 (R;US) 

Extension to phase 2 energy savings evaluation of the commer- 
cial direct investment program, 19:33452 (R;US) 

Field analysis of occupancy sensor operation: Parameters af- 
fecting lighting energy savings, 19:33456 (R;US) 

Lighting retrofit monitoring for the Federal sector-strategies and 
results at the DOE Forrestal Building, 19:33457 (R;US) 

LIGHTNING 

Measured responses of internal enclosures and cables due to 
burnthrough penetration of weapon cases by lightning, 
19:34199 (R;US) 

Measured voltages and currents internal to closed metal cylin- 
ders due to diffusion of simulated lightning currents, 19:34200 
(R;US) 

LIGNITE 

Catalysts and process developments for two-stage liquefaction: 
Third quarterly technical progress report No. 44, April 1, 
1991—June 30, 1991, 19:32098 (R;US) 





Development of biological coal gasification (MicGAS Process), 
19:32075 (R;US) 

Development of biological coal gasification (MicGAS process): 
16th Quarterly report, 19:32076 (R;US) 

Fundamental studies of water pretreatment of coal: Ninth quar- 
terly report, 1 October 1991-31 December 1991, 19:32101 
(R;US) 

Molecular accessibility in oxidized and dried coals: Quarterly re- 
port, Aprit+-June, 1994, 19:32149 (R;US) 


LIMESTONE 


Detailed characterization of a fractured limestone formation us- 
ing stochastic inverse approaches, 19:34492 (R;US) 

Effective-stress-law behavior of Austin chalk rocks for deforma- 
tion and fracture conductivity, 19:32292 (R;US) 

Modelling of sulphur capture with limestone and dolomite parti- 
cles: Sulphation at elevated pressures, 19:32194 (R;Fl) 

Sulfur removal in advanced two stage pressurized fluidized bed 
combustion: Technical report, 1 March-31 May 1994, 
19:32222 (R;US) 


LIMITERS 


See also PUMPED LIMITERS 

Boron carbide-based coatings on graphite for plasma facing 
components, 19:34935 (R;US) 

Experimental measurements of ICRF and edge plasma interac- 
tions on Tore Supra, 19:34926 (R;US) 


LINACS 


See LINEAR ACCELERATORS 


LINEAR ACCELERATORS 


See also ATLAS SUPERCONDUCTING LINAC 
HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
ORELA 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
Beam Monitors 
Beam monitor systems for the KEK 40MeV proton linac, 
19:34059 (RA;JP;In Japanese) 
Beam Profiles 
Recent results in analysis and simulation of beam halo, 
19:33999 (R;US) 
Beam Strippers 
Charge stripper section in the INS heavy ion linac complex, 
19:34061 (RA;JP;In Japanese) 
Beam Transport 
Funnel section for the APDF under various error conditions, 
19:34081 (R;US) 
Lattice design of FELI accelerator system, 19:34064 (RA;JP;In 
Japanese) 
Nonlinear beam expander for ESNIT, 19:34963 (R;US) 
Cavity Resonators 
An S-band 3m-long accelerating structure for ATF, 19:34067 
(RA;JP;In Japanese) 
Fabrication of an X-band structure by diffusion brazing with in- 
serting sputtered gold film, 19:34065 (RA;JP;In Japanese) 
Microcavity structures, 19:34005 (R;US) 
Precise fabrication of X-band accelerating cell for JLC. 3, 
19:34066 (RA;JP;In Japanese) 
Colliding Beams 
1.54 GeV ATF damping ring injector linear accelerator, 
19:34043 (RA;JP;In Japanese) 
Computer-Aided Design 
A new approach to modeling linear accelerator systems, 
19:33984 (R;US) 
Computerized Control Systems 
EPICS simulation tools for control system development, 
19:34075 (R;US) 
Lessons learned on the Ground Test Accelerator control system, 
19:34077 (R;US) 
Design 
CWDD accelerator at Argonne: Status and future opportunities, 
19:33969 (R;US) 
Design of a current-independent matching section for APDF, 
19:33983 (R;US) 


LINEAR ACCELERATORS 
Superconducting Cavity Resonator 


High performance computing for beam physics applications, 
19:34000 (R;US) 
Status of the Advanced Photon Source (APS) linear accelerator, 
19:33966 (R;US) 
The Double Eagle Space Experiment (DESE) beamline design, 
19:33750 (R;US) 
Deuteron Beams 
Study of IH type linear accelerator for accelerate deuteron and 
triton, 19:34041 (RA;JP;in Japanese) 
Electron Beams 
Upgrade of PF injector linac for B-factory, 19:34099 (RA;JP;iIn 
Japanese) 
Electron Guns 
Development of a new electron gun pulser by using high-speed 
MOS-FET'’s, 19:34050 (RA;JP;In Japanese) 
Energy Spectra 
Multi-bunch energy distribution due to higher order modes in a 
travelling-wave constant gradient structure, 19:34068 
(RA;JP;In Japanese) 
Free Electron Lasers 
Free-electron laser experiments with a high-brightness double- 
bunch beam at ISIR, 19:34063 (RA;JP;In Japanese) 
Hydrogen lons 
Development of a high brightness hydrogen ion source for the 
BTA, 19:34060 (RA;JP;In Japanese) 
Industrial Radiography 
Advances in medical and industrial linear accelerator technol- 
ogy, 19:33981 (RA;JP;in Japanese) 
lon implantation 
Status of the Kyoto University proton linac and development of 
the 4-rod RFQ ion implanter, 19:34040 (RA;JP;In Japanese) 
Particle Losses 
High performance computing for beam physics applications, 
19:34000 (R;US) 
Performance 
Status of the Advanced Photon Source (APS) linear accelerator, 
19:33966 (R;US) 
Performance Testing 
High power test on the accelerator guide for the high power CW 
electron linac, 19:33982 (RA;JP;in Japanese) 
Proton Beams 
Development of the components of the JHP 1-GeV proton linac, 
19:34039 (RA;JP;In Japanese) 
Pulse Generators 
Characteristics of grid pulse generator for multi-bunch beam, 
19:34049 (RA;JP;in Japanese) 
Development of a new electron gun pulser by using high-speed 
MOS-FET’s, 19:34050 (RA;JP;In Japanese) 
Development of high speed avalanche pulser, 19:34048 
(RA;JP;in Japanese) 
High-brightness double-bunch electron beam generation at 
ISIR, 19:34062 (RA;JP;iIn Japanese) 
Quadrupole Linacs 
Status of the Kyoto University proton linac and development of 
the 4-rod RFQ ion implanter, 19:34040 (RA;JP;in Japanese) 
Radiation Protection 
Photon and photoneutron dose attenuation in labyrinths at linear 
accelerators, 19:33978 (IA;AT) 
Radiotherapy 
Advances in medical and industrial linear accelerator technol- 
ogy, 19:33981 (RA;JP;In Japanese) 
Proposal for the use of the AGS linac for proton therapy, 
19:34387 (R;US) 
Rf Systems 
A new ff structure for intermediate-velocity particles, 19:34078 
(R;US) 
Spring-8 Storage Ring 
Construction of SPring-8 LINAC, 19:34098 (RA;JP;In Japanese) 
Superconducting Cavity Resonators 
Commissioning of the JAERI free electron laser, 19:34036 
(RA;JP) 
Construction of a superconducting RFQ structure, 19:34011 
(R;US) 
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LINEAR ACCELERATORS 
Superconducting Cavity Resonator 


Superconducting Nb accelerating structure for a 50-MeV mm- 

wave linac, 19:34004 (R;US) 
Target Chambers 

SILC target design for accelerator production of tritium (APT), 

19:34017 (R:US) 
Triton Beams 
Study of IH type linear accelerator for accelerate deuteron and 
triton, 19:34041 (RA;JP;ln Japanese) 
Tuning 
Phase scan signature matching for linac tuning, 19:33977 (R;US) 
Vacuum Systems 

Vacuum system of electron gun with photocathode, 19:34052 

(RA;JP;in Japanese) 
LINEAR COLLIDERS 

Plasma production for the 50 MeV plasma lens experiment at 

LBL, 19:34087 (R;US) 
LINGEN REACTOR 
Lingen GmbH nuclear power station. Annual report 1993, 
19:33029 (1;DE;in German) 

LIQUID ASPHALT 

See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 

See LIQUID WASTES 
LIQUID METAL COOLANT 

See LIQUID METALS 
LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 
LIQUID METALS 

Hazard categorization and classification for the sodium storage 
facility, 19:32395 (R;US) 

High performance computing equipment for environmental re- 
mediation modeling and first principles simulation of materials 
properties: Final report, 19:34300 (R;US) 

Magnetohydrodynamic liquid metal flow in arbitrary three- 
dimensional geometries in strong, non-uniform magnetic 
fields, 19:33586 (R;DE;In German) 

Present understanding of MHD and heat transfer phenomena 
for liquid metal blankets, 19:34918 (R;US) 

LIQUID PHASE METHANATION PROCESS 

See COAL GASIFICATION 

LIQUID SCINTILLATORS 
Recent development in liquid scintillation counting. LSC 92’ - a 
review, 19:34123 (IA;AT) 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 

Fluid dynamic studies for a simulated Melton Valley Storage 
Tank slurry, 19:32393 (R;US) 

Formation experiments of polychlorinated hydrocarbons in incin- 
eration of simulated waste fuel in a small scale boiler, 
19:32899 (RA;FIl) 

Groundwater monitoring for deep-well injection, 19:34282 (R;US) 

HGMF of 10-L solutions, 19:32567 (R;US) 

In situ radiological characterization to support a test excavation 
at a liquid waste disposal site, 19:32559 (R;US) 

Instructions for 104-SX liquid level measurement field tests, 
19:32626 (R:US) 

Project Management Plan (PMP), W-364, 209E septic system 
upgrade, 200 East Area, 19:34353 (R;US) 

Test plan for demonstrating plutonium extraction from 10-L solu- 
tions using ElChrom extraction chromatographic resins, 
19:32569 (R;US) 

Waste minimization/pollution prevention study of high-priority 
waste streams, 19:32489 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Production technology for horizontal wells.: Production opti- 
mization technology, 19:32280 (RA;JP;In Japanese) 

Research and development of the transit time method liquid flow 


measurement using radioactive tracers, 19:33216 (I;MY;In 
Malay) 
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LITHIUM 
Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:32349 (R;US) 
LITHIUM 11 
Properties of exotic nuclei, 19:34700 (IA;RU) 
LITHIUM 6 TARGET 
Fermionic molecular dynamics for ground states and collisions 
of nuclei, 19:34696 (R;DE) 
LITHIUM COMPOUNDS 
See also LITHIUM OXIDES 
Tritium release and gamma activity of various lithium ceramics 
irradiated by fast and thermal neutrons (COMPLIMENT ex- 
periment), 19:34962 (R;DE) 
LITHIUM COOLED REACTOR EXPERIMENT 
See EXPERIMENTAL REACTORS 
LITHIUM IODIDES 
Enhanced ionic conduction at the film/substrate interface in Lil 
thin films grown on sapphire(0001), 19:33664 (R;US) 
LITHIUM OXIDES 
An investigation of the desorption of hydrogen from lithium oxide 
using temperature programmed desorption and diffuse re- 
flectance infrared spectroscopy, 19:34913 (R;US) 
LOAD MANAGEMENT 
Environmental implications associated with integrated resource 
planning by public utilities in the western United States, 
19:33506 (R;US) 
Rebate programs.: Review of demand side management pro- 
grams in US., 19:33393 (R;JP;ln Japanese) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCA 
See LOSS OF COOLANT 
LOCAL AREA NETWORKS 
Use of communication architecture test bed to evaluate data 
network performance, 19:35037 (R;US) 
LOCAL GOVERNMENT 
A stochastic method of estimating fiscal impacts under an option 
pricing framework, 19:33331 (R;US) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Assessment of predictive capability of REFLA/TRACS code for 
large break LOCA transient in PWR using LOFT L2-5 test 
data, 19:33063 (R;JP;In Japanese) 
Post-test simulations of BTF-107: An in-reactor loss-of coolant 
test with flow blockage and rewet, 19:33118 (IA;CA) 
SAS4A analysis of abrupt loss of flow without scram in metallic 
fueled fast reactors, 19:33142 (R;US) 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 
Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: Annual 
report, February 24, 1993-February 23, 1994, 19:32334 
(R;US) 
LOVIISA-1 REACTOR 
Annealing option of Loviisa unit-1, 19:33061 (RA;XA) 
LOW ALLOY STEELS 
J-integral characterization of the nozzle steels from intermediate 
test vessels IV-5 and IV-9, 19:33264 (R;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW INCOME GROUPS 
Electrification of low-income households. Phase Il. The use of 
low cost approaches, 19:33404 (R;SE) 





LOW-LEVEL RADIOACTIVE WASTES 
Adsorption 

Adsorption decontamination of radioactive waste solvent by ac- 

tivated alumina and bauxites, 19:32660 (R;US) 
Data Base Management 

Preliminary analysis of the ORNL Liquid Low-Level Waste sys- 

tem, 19:32488 (R;US) 
Environmental Transport 

Modeling field scale unsaturated flow and transport processes, 

19:32483 (R;US) 
Evaporation 

Concentration of Melton Valley Storage Tank surrogates with a 

wiped film evaporator, 19:32492 (R;US) 
Ground Disposal 

Characterizing groundwater at Oak Ridge National Laboratory 

hazardous waste sites, 19:32420 (R;US) 
Photofission 

Low level transuranic wastes assay by photon interrogation and 
neutron counting: application to the concrete packages, 
19:33759 (R;FR;In French) 

Radioactive Waste Disposal 

Controlled field study for validation of vadose zone transport 
models, 19:34338 (R;US) 

Results of the quarterly tritium survey of Fourmile Branch and its 
seeplines in the F- and H-Areas of SRS: September 1993, 
19:32668 (R;US) 

Radioactive Waste Management 

Grout disposal facility vault exhauster: Technical background 
document on demonstration of best available control technol- 
ogy for toxics, 19:32493 (R;US) 

Laboratory/industry partnerships for environmental remediation, 
19:32727 (R;US) 

Multipurpose storage/transport/disposal packages for DOE nu- 
clear low-level wastes: An emerging need and a regulatory 
challenge, 19:32528 (R;US) 

Preliminary analysis of the ORNL Liquid Low-Level Waste sys- 
tem, 19:32488 (R;US) 

Techniques for improving shuffler assay results for 55-gallon 
waste drums, 19:32473 (R;US) 

Waste Receiving and Processing Facility Module 1 Data Man- 
agement System Software Requirements Specification, 
19:32576 (R;US) 

Radioactive Waste Processing 

C-018H LEFF filtration test plan: Revision 1, 19:32565 (R;US) 

Development of treatment technologies of the processing of 
U.S. Department of Energy mixed waste, 19:32415 (R;US) 

Extensive separations (CLEAN) processing strategy compared 
to TRUEX strategy and sludge wash ion exchange, 19:32790 
(R;US) 

Integrated thermal treatment system study: Phase 1 results: 
Appendix B, Flow sheets and material balances: Volume 2, 
19:32453 (R:US) 

integrated thermal treatment system study: Phase 1 results: 
Volume 1, 19:32452 (R;US) 

Statement of work for architect-engineer services, initial pre- 
treatment module, 19:32579 (R;US) 

Technical area status report for second-stage destruction and 
offgas treatment, 19:32431 (R;US) 

The Mixed Waste Management Facility: A DOE technology 
demonstration project, 19:32543 (R;US) 

Using mixture experiments to develop cementitious waste 
forms, 19:32416 (R;US) 

Radioactive Waste Storage 

1994 Solid waste forecast 
19:32556 (R;US) 

Implementation Plan for Liquid Low-Level Radioactive Waste tank 
systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:32436 (R;US) 

Solidification 

Pilot-scale production of grout with simulated double-shell slurry 

feed: Final report, 19:32768 (R;US) 
Spectrometers 

Metrological supervision of NPP waste assay system, 19:32460 

(IA;AT) 


container volume summary, 


MAGIC NUCLEI 


Stabilization 

Using mixture experiments to develop cementitious waste 

forms, 19:32416 (R;US) 
Tanks 

Annual status report on Federal Facility Agreement compliance 
for the Liquid Low-Level Waste tank systems at Oak Ridge 
National Laboratory, 19:32437 (R;US) 

Implementation Plan for Liquid Low-Level Radioactive Waste tank 
systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:32436 (R;US) 

Underground Disposal 
The PRISM concept, 19:32733 (R;US) 
Underground Storage 

Detailed Leak Detection Test Plan and schedule for the Oak 
Ridge National Laboratory liquid low-level waste active 
pipelines, 19:32435 (R;US) 

Vitrification 

Low-level waste program technical strategy, 19:32612 (R;US) 

Vitrification and waste glass compositional limits, 19:32517 
(R;US) 

LOWER HYBRID CURRENT DRIVE 

Microwave transmission measurements in Tore Supra during 

lower hybrid current drive, 19:34835 (R;FR) 
LUBRICANTS 

Accelerated screening methods for determining chemical and 
thermal stability of refrigerant-lubricant mixtures part Il: Exper- 
imental comparisons and verification of methods: Quarterly 
technical progress report, October 1, 1993—March 31, 1994, 
19:33774 (R;US) 

Quartz resonator fluid monitors for vehicle applications, 
19:34177 (R;US) 

LUMINOSITY 

A precise measurement of luminosity by TOPAZ forward 
calorimeter at TRISTAN, 19:34656 (RA;JP) 

Luminosity measurement at AMY, 19:34655 (RA;JP) 

LUNAR MATERIALS 

The Double Eagle Space Experiment (DESE) beamline design, 

19:33750 (R;US) 
LUNGS 

An assessment of the risk of chronic lung injury attributable to 
long-term ozone exposure, 19:34469 (R;US) 

Lung function studies in diagnostics and follow-up of pulmonary 
sarcoidosis, 19:34399 (R;SE) 

[Initiation, promotion, initiation experiments with radon and 
cigarette smoke: Lung tumors in rats]: Progress report, 
19:34411 (R;US) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 

Human lymphocyte micronucleus assay in dose assessments, 

19:34139 (IA;AT) 
LYMPHOID CELLS 
See LYMPHOCYTES 


M 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACH-ZEHNDER INTERFEROMETER 
Studies of the density limit of elongated plasmas in TCV using a 
FIR interferometer, 19:34883 (RA;CH) 
MACHINE TOOLS 
See also GRINDING MACHINES 
Trip report: Moczik Tool and Die Works, 19:33246 (R;US) 
MACHINERY 
See also REFRIGERATING MACHINERY 
Establishing maintenance performance indicators, 19:33493 
(R;US) 
MAGIC NUCLEI! 
Evolution of pre-collective nuclei: Structural signatures near the 
drip lines, 19:34690 (R;US) 
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MAGIC NUMBERS 


LT 


MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGNESIUM ALLOYS 
Development of superpliasticity in 5083 aluminum with additions 
of Mn and Zr, 19:33594 (R;US) 
MAGNESIUM OXIDES 
Cation disorder in 
19:33649 (R;US) 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, April 1, 1994—June 30, 1994, 19:32920 (R;US) 
Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 
Evaluation of DWPF canister closure welds containing ceramic 
rings of lava A, alumina, or steatite, 19:32657 (R;US) 
Raman spectra of MOCVD-grown ferroelectric PbTiO, thin 
films, 19:33665 (R;US) 
MAGNET COILS 
A varying cross section magnetic coil diagnostic used in digital 
feedback control of plasma position in TEXT-Upgrade, 
19:34816 (RA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 
A centrifuge CO. pellet cleaning system, 19:34927 (R;US) 
MAGNETIC FIELDS 
Initial results from a charge exchange q-diagnostic on TEXT-U, 
19:34814 (RA;US) 
MAGNETIC FILTERS 
HGMF of 10-L solutions, 19:32567 (R;US) 
MAGNETIC ISLANDS 
Kinetic theory of magnetic island stability in tokamaks, 19:34839 
(R;FR) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
Magnetic flocculation of paramagnetic particles, 19:33735 (R;US) 
MAGNETIC PROBES 
Analysis of magnetic measurement data by least squares fit to 
series expansion solution of 3-D Laplace equation, 19:34021 
(R;US) 
MAGNETIC REFRIGERATORS 
Test results of superconducting AC magnets for magnetic refrig- 
eration experiment, 19:33479 (R;US) 
MAGNETIC SEMICONDUCTORS 
Neutron diffraction study of the carrier-concentration-induced 
ferromagnet to spin glass transition in the diluted magnetic 
semiconductor Sn;_,MnxTe, 19:33577 (R;NL) 
MAGNETIC SEPARATORS 
HGMF of 10-L solutions, 19:32567 (R;US) 
Magnetic flocculation of paramagnetic particles, 19:33735 (R;US) 
MAGNETOHYDRODYNAMICS 
MHD stability properties of a system of reduced toroidal MHD 
equations, 19:34836 (R;FR) 
Singularities and symmetries of nonlinear ordinary and partial 
differential equations: Technical report, May 15, 1993-May 
14, 1994, 19:34796 (R:US) 
MAGNETOPAUSE 
Kinetic effects near the magnetopause, 19:34517 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 


high-dose, neutron-irradiated spinel, 


A current-controlled PWM bipolar power supply for a magnet 
load, 19:34003 (R;US) 


MAGNEX PROCESS 
See DESULFURIZATION 
MAINTENANCE 


Establishing maintenance performance indicators, 19:33493 
(R;US) 
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MAIZE 
Results of silage maize experiments in Baden-Wuerttemberg in 
1992, 19:32881 (I;DE;lIn German) 
MALAYA 
See MALAYSIA 
MALAYSIA 
Environmental pollution-effects on 
19:33347 (1;MY) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also COYOTES 
The influence of small mammal burrowing activity on water stor- 
age at the Hanford Site, 19:32551 (R;US) 
MAMMARY GLANDS 
Differentiation, early response gene expression, and apoptosis 
induction in human breast tumor cells by Okadaic Acid and 
related inhibitors of protein phosphatases 1 and 2A: Okadaic 
acid effects on human breast tumor cells, 19:34373 (R;US) 
MAN 
See also PERSONNEL 
WOMEN 
Co-ordinated research programme on isotope-aided studies of 
the bioavailability of iron and zinc from human diets: Report 
on the first research co-ordination meeting held in Vienna, 
Austria, 29 October - 1 November 1991, 19:34404 (R;XA) 
Overview of the nuclear data related to the Hiroshima Dosimetry 
Discrepancy, 19:34408 (R;US) 
Radiation in everyday life, 19:34450 (1;XA) 
Ultra wide band millimeter wave holographic “3-D” imaging of 
concealed targets on mannequins, 19:32832 (R;US) 
MAN-MACHINE SYSTEMS 
Development of comprehensive HFE guidelines for the evalua- 
tion of NPP human systems interfaces, 19:33209 (R;US) 
Strategy generator in computerized accident management sup- 
port system, 19:33221 (R;Fl) 
MANGANESE ALLOYS 
Consequences of oscillatory potentials and angular forces in 
transition metals and their aluminides, 19:33550 (R;US) 
Phase transformations and phase relations in TisoPdiso_,) TMx 
alloys, 19:33606 (R;US) 
MANGANESE CARBONATES 
Hot coal gas desulfurization with manganese-based sorbents, 
19:32165 (R;US) 
MANGANESE COMPLEXES 
Highly nucleophilic acetylide, vinyl, and vinylidene complexes: 
Final progress report, 1 January 1991-31 March 1994, 
19:33775 (R;US) 
MANGANESE OXIDES 
Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
MANGANESE SILICIDES 
Neutron and X-ray diffraction from modulated structures, 
19:34779 (R;DK) 
MANIPULATORS 
A quick telemanipulator calibration and repeatability method 
with applications, 19:33846 (R;US) 
Telerobotic operation of structurally flexible, long-reach manipu- 
lators, 19:33844 (R;US) 
Use of commercial manipulator to handle a nuclear weapon 
component, 19:34198 (R;US) 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
High-intensity drying processes - impulse drying, 19:33482 
(R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 
Distribution-independent 
19:35061 (R;US) 


national development, 


hierarchicald N-body methods, 





Static and dynamic nuclear many-body descriptions on parallel 
architectures, 19:34683 (R;US) 
MAPLES 
Current status and future directions for the U.S. Department of 
Energy's short-rotation woody crop research, 19:32876 (R;US) 
MAPPING 
See also GENETIC MAPPING 
Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0, 19:35090 (R;US) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS 
Technologies for offshre marginal oil field development.: Fiexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;in Japanese) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARS SPACE PROBES 
SP-100 planetary mission/system preliminary design study: Fi- 
nal report, technical information report, 19:33161 (R;US) 
MARSHALL ISLANDS 
An updated dose assessment for Rongelap Island, 19:34466 
(R;US) 
Assessment of plutonium exposures in Rongelap and Utirik pop- 
ulations by fission track analysis of urine, 19:34407 (R;US) 
MARTENSITIC STEELS 
Coolant compatibility studies. The effect of irradiation on tensile 
properties and stress corrosion cracking sensitivity of marten- 
sitic steels. MANET 4 - complementary studies, 19:33605 
(R;SE) 
Coolant compatibility studies. The effects of irradiation and radi- 
olysis on the aqueous corrosion of high chromium martensitic 
steels. Final report MANET 4, 19:34983 (R;SE) 
Effects of boron and phosphorus on creep properties of a fer- 


ritic/martensitic steel for fast reactor cladding applications, 
19:33570 (R;US) 


MARVEL EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
MARYLAND 
Environmental geophysics of the Pilot Plant on the west branch 
of Canal Creek, Aberdeen Proving Ground, Maryland, 
19:34279 (R:US) 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 
Penning trap mass spectrometry on short-lived radionuclides, 
19:34118 (R;DE) 
MASS TRANSFER 
See also ENVIRONMENTAL TRANSPORT 
Enhanced oil recovery.: Mobility control, 19:32310 (RA;JP;In 
Japanese) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 
See ALCATOR DEVICE 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
LUNAR MATERIALS 
MAGNETIC MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 


MATERIALS RECOVERY 


REACTOR MATERIALS 

REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 

Diffraction applications using the energy dispersive beamline, 
X6A, at NSLS, 19:34007 (R;US) 

Energy Materials Coordinating Committee (EMaCC): Annual 
technical report, fiscal year 1993, 19:35007 (R;US) 

Many electron variational ground state of the two dimensional 
Anderson lattice, 19:34763 (R;US) 

Proceedings of the Eight Annual Conference on Fossil Energy 
Materials, 19:33533 (R;US) 

Production technology under high-temperature and corrosive 
environment.: Development of corrosion-resistant materials 
and sealing technology, 19:32319 (RA;JP;In Japanese) 

Recent advances in the development of high average power 
induction accelerators for industrial and environmental appii- 
cations, 19:33991 (R;US) 

Stabilizing S.P.H. with conservative smoothing, 19:33926 (R;US) 

Use of reactor neutron beams for investigation of the crystal and 
magnetic structures of materials, 19:33580 (IA;EG) 

MATERIALS (ANTIFERROMAGNETIC) 

See ANTIFERROMAGNETIC MATERIALS 

MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also HOISTS 
MIXERS 
REMOTE HANDLING EQUIPMENT 
SHREDDERS 

Advanced turbine/COz pellet accelerator, 19:33481 (R;US) 

K east encapsulation packager modifications, 19:32881 (R;US) 

Multiport riser and flange assemblies acceptance test report, 
19:32808 (R;US) 

PFP Harrington lever hoists, 19:33495 (R;US) 

PFP budgit hand chain hoists, 19:33496 (R;US) 

Qualification test for the flexible receiver, 19:32582 (R;US) 

Safeguards and security considerations for automated and 
robotic systems, 19:32835 (R;US) 

Structural analysis of multiport riser 5A installation on tank 
241SY101, 19:32595 (R;US) 

MATERIALS RECOVERY 
Participation of the Skoda, Nuclear Machinery Pizen, Ltd. At 


recovery annealing of the RPVs reactor WWER 440 V-1 Bo- 
hunice NPP, 19:33051 (RA;XA) 


Radiation embritiement and validation of temperature and time 


of WWER-440/230 reactor pressure vessel annealing, 
19:33048 (RA;XA) 


ERA Vol. 19, No. 12 699 





MATERIALS WORKING 


MATERIALS WORKING 


QuikForm: intelligent deformation processing of structural al- 


loys, 19:33599 (R;US) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
CRYSTAL MODELS 
GENERAL CIRCULATION MODELS 
Enhanced oil recovery.: Development of foam model, 19:32313 
(RA;JP;in Japanese) 
From monofractal to multifractal models of radioactive pollution, 
19:34329 (1A;AT) 
Study on fracture detection by seismic method, 19:32254 
(RA;JP;In Japanese) 
MATHEMATICS 
See also ALGEBRA 
Schwarz-Christoffel methods for multiply-elongated regions, 
19:35079 (R;US) 
The QED Workshop, 19:35028 (R;US) 
MATRICES 
Preconditioning via asymptotically-defined domain decomposi- 
tion, 19:35082 (R;US) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEA 
Radiation protective effects of cysteamine and glutathione on 
four nucleobases and ascorbic acid in aqueous solution, 
19:33813 (R;JP) 
MEASURED VALUES 
See DATA 


MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 


MEASURING INSTRUMENTS 
See also ACCELEROMETERS 

ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
LEVEL INDICATORS 
MOISTURE GAGES 
MONITORS 
MULTISPECTRAL SCANNERS 
NUCLEAR REACTION ANALYZERS 
PRESSURE GAGES 
RADIATION DETECTORS 
SEISMIC ARRAYS 
SPECTROMETERS 
THERMOCOUPLES 
VISCOSIMETERS 

An effective method for the rapid determination of radioactive 
strontium isotopes in environmental samples, 19:34134 (IA;AT) 

Detection optimization using linear systems analysis of a coded 
aperture laser sensor system, 19:34169 (R;US) 

Electrochemical characterization of grouted radioactive waste, 
19:32558 (R;US) 

Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Final report, 1 May 
1990-30 June 1994, 19:34231 (R;US) 

Preliminary study of dead time correction in radiation detection 
by using gamma-spectrometer, 19:34153 (1;TH;In Thai) 

Simulation of the SEMATECH gravimetric mass flowmeter cali- 
brator, 19:34172 (R;US) 

Void Fraction Instrument operation and maintenance manual, 
19:32607 (R;US) 

MECHANICAL STRUCTURES 

See also DOMED STRUCTURES 

Conservative smoothing versus artificial viscosity, 19:33867 
(R;US) 

Development of an all-composite spacecraft bus for small satel- 
lite programs, 19:33856 (R;US) 

Efficient analysis of nonlinear slender marine structures, 
19:33932 (R;NO) 


Stress analysis on a PWR pressure vessel support structure, 
19:33182 (1;BR;In Portuguese) 
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Structural effects of unsteady aerodynamic forces on horizontal- 
axis wind turbines, 19:32969 (R;US) 

Technologies for offshore marginal oil field development.: Opti- 
mum design method for compliant tower, 19:32286 (RA;JP;In 
Japanese) 

Weld pool phenomena, 19:33547 (R;US) 

MECHANICAL VIBRATIONS 

Fuel vibration and fretting wear, 19:33131 (IA;CA) 

The linear dynamics of a microsensor accelerometer modeled 
as a cantilever beam with an end mass, 19:33873 (R;US) 

MECHANICS 
See also DYNAMICS 
FRACTURE MECHANICS 
QUANTUM MECHANICS 
STATISTICAL MECHANICS 
Abstracts of contributed papers, 19:33847 (R;US) 
MEDICINE 
See also BALNEOLOGY 
NUCLEAR MEDICINE 
SURGERY 

Environmental Hazards Assessment Program: Volume 4: An- 
nual report, July 1, 1993—June 30, 1994, 19:34471 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 5: Annual report, July 1, 
1993-—June 30, 1994 deliverables, 19:34472 (R;US) 

MEDICINES 
See DRUGS 
MELTDOWN 

A review of the technical issues of air ingression during severe 
reactor accidents, 19:33294 (R;US) 

Material interactions during severe LWR accidents: Summary of 
separate-effects test results, 19:33280 (R;DE) 

Test results on direct containment heating by high-pressure melt 
ejection into the Surtsey vessel: The TDS test series, 
19:33296 (R;US) 

MEMBRANES 

See also CELL MEMBRANES 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Final quarterly technical progress report, 
April 1—June 30, 1994, 19:32112 (R;US) 

Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] technical report, March 5—June 
4, 1994, 19:32330 (R;US) 

Development of active-transport membrane devices, 19:33740 
(R;US) 

Facilitated transport ceramic membranes for high-temperature 
gas cleanup: Final report, February 1990—April 1994, 
19:32067 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

High temperature size selective membranes, 19:32869 (R;US) 

Hydrogen production using inorganic membranes, 19:32871 
(RA;US) 

New developments in hydrogen permselective membranes, 
19:32867 (R;US) 

Preparation and characterization of composite membrane for 
high temperature gas separation, 19:32870 (R;US) 

Thermal/chemical degradation of inorganic membrane materi- 
als, 19:32082 (R;US) 

MERC PROCESS 

See COAL GASIFICATION 
MERCAMINE 

See MEA 
MERCAPTOETHYLAMINE 

See MEA 
MERCURY 

Environmental and health aspects of lighting: 
19:33443 (R;US) 

Mercury bioaccumulation in mosquitofish (Gambusia holbrooki) 


sampled on and around the Savannah River Site, 19:32713 
(R;US) 


Mercury, 





Micrometeorological methods for measurements of mercury 
emissions over contaminated soils, 19:34221 (R;US) 

Remedial investigation/feasibility study report for lower Watts 
Bar Reservoir Operable Unit, 19:32751 (R;US) 

Removal of mercury from powder river basin coal by low- 
temperature thermal treatment, 19:32037 (R;US) 

The development and testing of technologies for the remedia- 
tion of mercury-contaminated soils, Task 7.52: Topical report, 
December 1992—December 1993, 19:32356 (R;US) 

MERCURY OXIDES 

198Hg and ®3-65Cu NMR studies of mercury based high-Te su- 

perconductors, 19:33560 (R;US) 
MESH GENERATION 

TRANSL8GDECIM8: Data Translation and Filtering for Large 
3D Triangle Mesh Models, 19:35049 (CM;US) 

TRANSL8GDECIM8: Data Translation and Filtering for Large 
3D Triangle Mesh Models, 19:35050 (CM;US) 

MESON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL INDUSTRY 

Magnetically controlled deposition of metals using gas plasma: 
Quarterly progress report, Apri+-June 1994, 19:33574 (R;US) 

SULA Energy-efficient steel and metal production: Final report on 
the energy research programme 1988-1992, 19:33488 (R;Fl) 

METAL-METAL OXIDE BATTERIES 

Research and development of lithium secondary batteries for 

load conditioner use. 3.:_ Improvement of 25Wh-class 


lithium/vanadium oxide prototype cells, 19:33325 (R;JP;in 
Japanese) 
METAL-NONMETAL BATTERIES 
Rechargeable thin-film lithium batteries, 19:33323 (R;US) 
Thin-film rechargeable lithium batteries, 19:33324 (R;US) 


METALLOGRAPHY 
A new metallographic procedure for edge retention of enclosed 
surfaces, 19:33609 (R;US) 


METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
CADMIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
SCRAP METALS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 
Heavy metals in mosses and aquatic plants in northern Estonia, 
19:34350 (R;SE;In Swedish) 
Magnetically controlled deposition of metals using gas plasma: 
Quarterly progress report, Apri+June 1994, 19:33574 (R;US) 
On the origins and modeling of frictional behavior in interfacially- 
complex sliding contacts, 19:33480 (R;US) 
Preliminary melter performance assessment report, 19:32497 
(R;US) 
Simulations of metal dissolution and corrosion: Final report, 
January 1993—June 1994, 19:33573 (R;US) 
Solidification modeling of a spiral casting to determine material 
fluidity, 19:33535 (R;US) 
METEORITES 
Distribution of light element isotopes in Bencubbin and Weather- 
ford meteorites: An indicator of heterogeneity in the primitive 
solar nebula, 19:34489 (R;US) 
METEOROLOGY 
Basic research for oil development technologies in the arctic re- 
gions, 19:32283 (RA;JP;In Japanese) 
On the measurement of momentum flux profiles using a five- 
beam 915-MHz wind profiler, 19:34269 (R;US) 


MEXICO 


METHANE 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
Status report, April 1, 1994—June 30, 1994, 19:32920 (R;US) 

Development of biological coal gasification (MicGAS Process), 
19:32075 (R;US) 

Development of biological coal gasification (MicGAS process): 
16th Quarterly report, 19:32076 (R;US) 

Direct conversion of natural gas to liquid fuel, 19:32360 
(RA;JP;In Japanese) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

Intermolecular interactions involving C-H bonds, 3, Structure 
and energetics of the interaction between CH, and CN-, 
19:33766 (R;US) 

Light hydrocarbon gas conversion using halogenated porphyrin 
catalysts, 19:32923 (R;US) 

Measurements of scattering processes in negative ion: Atom 
collisions: Technical progress report, 1 September 1991-31 
December 1994, 19:34757 (R;US) 

Novel catalysts for methane activation: Quarterly report No. 6, 
January 1, 1994—March 31, 1994, 19:32921 (R;US) 

Optical monitoring of the oxidation of methane in supercritical 
water, 19:32536 (R;US) 

Technology development for iron F-T catalysts: Final report, 
19:32918 (R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:32349 (R;US) 


METHANE HYDRATES 
See GAS HYDRATES 


METHANOL 

A novel process for methanol synthesis: Final report, 19:32916 
(R;US) 

Design of steam reforming hydrogen and methanol co-production 
system to be connected to the HTTR, 19:33088 (RA;XA) 

Light hydrocarbon gas conversion using halogenated porphyrin 
catalysts, 19:32923 (R;US) 

Methanol and ethanol from lignocellulosic Swedish wood fuels - 
Main report. Comparison of the costs of alcohols from bio- 
mass, 19:32904 (R;SE;In Swedish) 

Methanol and ethanol from lignocellulosic Swedish wood fuels. 
Appendices. Comparison of the costs of alcohols from bio- 
mass, 19:32905 (R;SE;in Swedish) 

Methanol synthesis from recycled carbon dioxide and hydrogen 
from high temperature steam electrolysis with the nuclear 
heat of an HTGR, 19:33081 (RA;XA) 

Modular high temperature gas-cooled reactor heat source for 
coal conversion, 19:33079 (RA;XA) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report number 13, 1 
October-—31 December 1993, 19:32917 (R;US) 

Safety analysis and considerations for HTTR steam reforming 
hydrogen/methanol co-production system, 19:33082 (RA;XA) 


METHYL ALCOHOL 
See METHANOL 


METHYL PHENOLS 
See CRESOLS 


METHYL-FUEL 
See ALCOHOLS 
METHANOL 


METHYLENE CHLORIDE 
Oak Ridge K-25 Site chlorinated solvent pollution prevention op- 
portunity assessment, 19:32468 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 
Renewable energy and its potential for carbon emissions reduc- 
tions in developing countries: Methodology for technology 
evaluation: Case study application to Mexico, 19:33406 (R;US) 
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MICELLAR SYSTEMS 


MICELLAR SYSTEMS 
Enhanced oil recovery.: Micellar-polymer flood (modeling of mi- 
croemulsion phase behavior), 19:32311 (RA;JP;In Japanese) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHELSON INTERFEROMETER 
The effects of cavity topology on instabilities in additive-pulse 
modelocked lasers, 19:34174 (R;US) 
MICROBIAL ENHANCED OIL RECOVERY 
See MICROBIAL EOR 
MICROBIAL EOR 
Microbial EOR technology, 19:32303 (RA;JP;In Japanese) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 


Unique microchannel plate process doubles MCPI resolution, 

19:33957 (R;US) 
MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

Development of high reliability planar chip inductors, 19:34197 
(R;US) 

Precision gold conductors for HMCs: Final report, 19:33937 
(R;US) 

MICROELECTRONICS 

Multielement microelectrode array sensors and compact instru- 
mentation development at Lawrence Livermore National 
Laboratory, 19:32544 (R;US) 

Radiation characterization report for the GPS Receiver micro- 
controller chip: Final report, 19:34164 (R;US) 

Using federal technology policy to strength the US microelec- 
tronics industry, 19:33949 (R;US) 

MICROEMULSION FLOODING 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it’s application to mature Minnelusa 
waterfloods: Technical progress report for the period of April- 
June, 1994, 19:32294 (R;US) 

Enhanced oil recovery.: Research on low concentration chemi- 
cal flooding, 19:32312 (RA;JP;in Japanese) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

See also BACTERIA 

Microbial extraction of sulfur from model coal organosulfur com- 
pounds, 19:32055 (R;US) 

Natural analogue studies of the role of colloids, natural organics 
and microorganisms on radionuclide transport, 19:34296 
(R;US) 

MICROSCOPY 

Advances in ultrafast scanning probe microscopy, 19:33751 
(R;US) 

Progress in ultrafast scanning probe microscopy, 19:33752 
(R;US) 

MICROSEISM 
See SEISMIC NOISE 
MICROSTRUCTURE 

Embedded microclusters in zeolites and cluster beam sputtering 
— simulation on parallel computers: Progress report, Septem- 
ber 1993—September 1994, 19:33682 (R;US) 

MICROWAVE AMPLIFIERS 
A500 MW annular beam relativistic klystron, 19:34083 (R;US) 
MICROWAVE EQUIPMENT 

See also MICROWAVE AMPLIFIERS 

Proton irradiation effects on advanced digital and microwave IIl- 
V components, 19:34165 (R;US) 

MICROWAVE HEATING 

Materials processing using a variable frequency microwave fur- 

nace, 19:33618 (R;US) 
MICROWAVE RADIATION 

See also RELICT RADIATION 

X-band microwave backscattering from ocean waves, 19:34369 
(R;US) 

MICROWAVE SPECTRA 
An application of wavelet transform for decomposition of 
millimeter-wave spectroscopic signals, 19:34216 (R;US) 
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MID-ATLANTIC REGION 

See USA 

MIDDLE EAST 

Trends and challenges in global arms control regimes: Implica- 
tions for the Mediterranean, North Africa, and the Middle 
East, 19:33524 (R;US) 

MIDWEST REGION 

See USA 
MIGAS PROCESS 

See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

See also ORDNANCE 

Performance test reports and comparison of emission charac- 
teristics of prototype liquid multifuel burners developed for US 
military field cooking applications, 19:32340 (R;US) 

Sensors as confidence building measures: A demonstration us- 
ing a combat simulation, 19:34186 (R;US) 

MILITARY FACILITIES 

Cape Canaveral Air Force Station integrated resource assess- 
ment: Volume 1: Executive summary, 19:33453 (R;US) 

Environmental geophysics of the Pilot Plant on the west branch 
of Canal Creek, Aberdeen Proving Ground, Maryland, 
19:34279 (R;US) 

Geological investigations and hydrogeologic model development 
in support of DoD and DOE environmental programs on Kirt- 
land Air Force Base, New Mexico, U.S.A., 19:34345 (R;US) 

MILITARY STRATEGY 

Optimal control for competitive-cooperative systems: Modeling 
flexible coalitions in tomorrow's competitive world, 19:33332 
(R;US) 

Sensors as confidence building measures: A demonstration us- 
ing a combat simulation, 19:34186 (R;US) 

MILL TAILINGS 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site in Lakeview, Oregon, 19:32689 
(R;US) 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Grand Junction, Colorado, 
19:32737 (R;US) 

Long-term surveillance plan for the Green River, Utah disposal 
site: Revision 1, 19:32736 (R;US) 

Long-term surveillance plan for the Shiprock Disposal site, 
Shiprock, New Mexico, 19:32423 (R;US) 

Modifications to the remedial action plan and site design for sta- 
bilization of the inactive Uranium Mill Tailings Site at Green 
River, Utah, 19:32694 (R;US) 

Public affairs plan, 19:32367 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Reme- 
dial action selection report: Attachment 2, Geology report, 
Final, 19:32734 (R;US) 

Remedial action plan for the inactive Uranium Processing Site 
at Naturita, Colorado: Remedial action plan: Attachment 2, 
Geology report, Attachment 3, Ground water hydrology re- 
port: Working draft, 19:32687 (R;US) 

Technical assistance contractor management plan: Surface and 
ground water, 19:32690 (R;US) 

U.S. Department of Energy Uranium Mill Tailings Remedial Ac- 
tion Ground Water Project: Project plan, 19:32400 (R;US) 

UMTRA Project water sampling and analysis plan, Slick Rock, 
Colorado, 19:32743 (R;US) 

Uranium mill tailings remedial action project real estate manage- 
ment plan, 19:32427 (R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at the New Rifle Site, Rifle, Colorado: Revision 1, 
19:34297 (R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at Grand Junction, Colorado: Revision 1, 
19:34298 (R;US) 

Work plan for ground water elevation data recorder/monitor well 


installation at Gunnison, Colorado: Revision 2, 19:34299 
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MILLING 

Milling materials using COz clusters, 19:33691 (R;DE;In German) 
MILROW EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 
MINERAL ACIDS 

See INORGANIC ACIDS 
MINING ENGINEERING 

Production technology under high-temperature and corrosive 
environment.: Development of corrosion-resistant materials 
and sealing technology, 19:32319 (RA;JP;In Japanese) 

MINING RESEARCH METHOD 

See DESULFURIZATION 

MINORITY GROUPS 

See also LOW INCOME GROUPS 

Multicultural and multilingual approach: Mathematics, science, 
and engineering education for junior high school minority stu- 
dents and high school administrators: Final report, 19:35000 
(R;US) 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, January 1, 1994— 
March 31, 1994, 19:32237 (R;US) 

MISGURNUS 
See FISHES 
MISSILES 

Energy & Technology Review, 19:32944 (R;US) 

In-situ model analysis of STARS missile flight data and compari- 
son to per-flight predictions from test-reconciled models, 
19:34182 (R;US) 

Study of the effects of humidity on the W80 MC3268/3269 
trajectory-sensing signal generators during stockpile labora- 
tory testing, 19:34201 (R;US) 

MISSOURI 

Limiting human exposures through the “as low as reasonably 
achievable” process at a Department of Energy mixed waste 
site, 19:32726 (R:US) 

MIST EXTRACTORS 

Pilot-scale tests of HEME and HEPA dissolution process, 
19:32672 (R;US) 

Seawater test results of open-cycle ocean thermal energy con- 
version (OC-OTEC) components, 19:32953 (R;US) 

MIXED CARBIDE FUELS 

Post irradiation examination of 84F-12A capsule containing 
uranium-plutonium mixed carbide fuels, 19:33207 (R;JP;in 
Japanese) 

MIXED OXIDE FUEL FABRICATION PLANTS 

Development of an integrated, unattended assay system for 
LWR-MOxX fuel pellet trays, 19:32825 (R;US) 

Technical Data Summary — Mixed Oxide Fuel Fabrication Facil- 
ity coprocessing case: Revision 1, 19:33024 (R;US) 

MIXED OXIDE FUELS 

SGMP-LTS process for fabrication of high density UO. and 

(U,Pu)O> fuel pellets, 19:32377 (IA;CA) 
MIXERS 

Mitigation of the most hazardous tank at the Hanford Site, 
19:32560 (R;US) 

Test Procedure 
19:32616 (R;US) 
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See NICKEL BASE ALLOYS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 


- pumping system for caustic addition project, 
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MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODERATELY ENRICHED URANIUM 
Development of dissolution process for metal foil target contain- 
ing low enriched uranium, 19:33816 (R;US) 
MOESSBAUER EFFECT 
Fe5” and Sn''® Moessbauer studies on La; 25 Ndo.¢ Sto.45 Cu 
O,4: evidence for local magnetic ordering below ~ 32 K, 
19:34787 (R;BR) 
MOISTURE 
Spatial partitioning of water use by herbaceous and woody life- 
forms in semiarid woodlands, 19:34386 (R;US) 
MOISTURE GAGES 
Development of an instrument for measuring moisture deep into 
solid materials, 19:32851 (R;SE;In Swedish) 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR CLUSTERS 
Clusters: Elucidating the dynamics of ionization events and 
ensuing reactions in the condensed phase: Final technical re- 
port, March 1, 1991—February 28, 1994, 19:33812 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES 
High temperature size selective membranes, 19:32869 (R;US) 
Production of carbon molecular sieves from Illinois coal: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:32130 (R;US) 
MOLECULES 
A new parallel method for molecular dynamics simulation of 
macromolecular systems, 19:35073 (R;US) 
Cavity-QED enhancement of fluorescence yields in micro- 
droplets, 19:33733 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Molten carbonate fuel cells, 19:33417 (R;SE) 
Molten carbonate fuel cells. Electrode kinetics and mathemati- 
cal modelling, 19:33419 (R;SE) 
Production of new cathode materials for molten carbonate fuel 
cells, 19:33418 (R;SE) 
The U.S. molten carbonate fuel-cell development and commer- 
cialization effort, 19:33411 (R;US) 
MOLTEN CARBONATE PROCESS 
See DESULFURIZATION 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALT FUELS 
Molten fluoride fuel salt chemistry, 19:32375 (R;US) 
MOLTEN SALT REACTORS 
Molten fluoride fuel salt chemistry, 19:32375 (R;US) 
MOLTEN SALTS 
Molecular dynamics calculation of shear viscosity for molten 
salt, 19:33689 (R;JP;in Japanese) 
MOLYBDENUM 
Development of dissolution process for metal foil target contain- 
ing low enriched uranium, 19:33816 (R;US) 
lon exchange and adsorption on low rank coals for liquefaction, 
19:32054 (R;US) 
Production of Mo-99 using low-enriched uranium silicide, 
19:33815 (R;US) 
The use of thermogravimetric analysis to follow the conversion 
of coal derived resids in the resid recycling process, 19:32056 
(R;US) 
MOLYBDENUM 99 
Development of dissolution process for metal foil target contain- 
ing low enriched uranium, 19:33816 (R;US) 
Production of Mo-99 using low-enriched uranium silicide, 
19:33815 (R;US) 
MOLYBDENUM ALLOYS 
Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, January 1, 1991—March 
31, 1991, report No. 40, 19:32097 (R;US) 
Lower active metals loading for hydrotreating catalysts, 
19:33804 (R;US) 
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MOLYBDENUM COMPLEXES 


MOLYBDENUM COMPLEXES 

Highly nucleophilic acetylide, vinyl, and vinylidene complexes: 
Final progress report, 1 January 1991-31 March 1994 
19:33775 (R;US) 

MOLYBDENUM NITRIDES 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:32121 (R;US) 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, April 1, 1994—June 30, 1994, 
19:32122 (R;US) 

MOLYBDENUM OXIDES 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:32121 (R;US) 

Novel catalysts for upgrading coal-derived liquids: Quarterly 
technical progress report, April 1, 1994-—June 30, 1994, 
19:32122 (R;US) 

MOLYBDENUM SILICIDES 

Microfriction studies of 
19:33661 (R;US) 

The thermal conductivity of silicon nitride with molybdenum dis- 
ilicide additions, 19:33669 (R;US) 

MONIQUE EVENT 
See CONTAINED EXPLOSIONS 
NUCLEAR EXPLOSIONS 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 

Standard-B hydrogen monitoring system acceptance test report, 
19:32807 (R;US) 

Standard-C hydrogen monitoring system acceptance test proce- 
dure, 19:32585 (R;US) 

Work plan for ground water elevation data recorder/monitor well 
installation at the New Rifle Site, Rifie, Colorado: Revision 1, 
19:34297 (R;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 

A multipurpose monochromator for the BESSRC CAT beam- 
lines at the APS x-ray facility, 19:34094 (R;US) 

Performance of a high resolution, high flux density SGM undula- 
tor beamline at the ALS, 19:34088 (R;US) 

MONOCRYSTALS 

Anisotropic transport properties of BSCCO single crystals and 

Ag-clad tapes in high magnetic fields, 19:33590 (R;US) 
MONOPOLES 

Monopoles and quark confinement: Introduction and overview, 

19:34591 (R;US) 
MONTANA 

MORE (Montana Organization for Research in Energy), MT 
DOE/EPSCoR: Progress performance report, traineeship activ- 
ities: 30 September 1992-31 January 1994, 19:34999 (R;US) 

MONTE CARLO METHOD 

DANKE: A Monte Carlo computer program for calculating the 
Dancoff correction factor for spheres, rods and slabs, 
19:33208 (R;JP;in Japanese) 

Importance iteration in MORSE Monte Carlo calculations, 
19:34737 (R;NL) 

MOORINGS 
Technologies for offshore marginal oil field development.: Opti- 


mization program for SPM system, 19:32284 (RA;JP;In 
Japanese) 
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MORGANTOWN ENERGY TECHNOLOGY CENTER 

METC hot gas desulfurization program overview, 19:32091 
(R;US) 

MOS TRANSISTORS 

See also MOSFET 

Defect classes - an overdue paradigm for CMOS IC testing, 
19:33952 (R;US) 

Gate oxide shorts in nMOS transistors: Electrical properties and 
lifetime prediction method, 19:33951 (R;US) 

MOSFET 

Gate oxide shorts in nMOS transistors: Electrical properties and 

lifetime prediction method, 19:33951 (R;US) 
MOSSES 

Experimental investigations of natural radionuclides near the 

coal-field power station at Ajka (Hungary), 19:34244 (IA;AT) 
MOTION DETECTION SYSTEMS 

Field analysis of occupancy sensor operation: Parameters af- 

fecting lighting energy savings, 19:33456 (R;US) 
MOUND LABORATORY 
Two practical incineration-alternative prototype demonstrations 
for TSCA and RCRA wastes, 19:32476 (R;US) 
MULE DEER 
See DEER 
MULLITE 

Production of ceramics from aluminium titanate-mullite by the 

sol-gel process, 19:33641 (1;DE;In German) 
MULTI-CHANNEL ANALYZERS 

Simultaneous multi-element atomic absorption system using 

photodiode array detector, 19:33744 (I;MY) 
MULTICHARGED IONS 

An advanced ECR ion source with a large uniformly distributed 
ECR plasma volume for multiply charged ion beam genera- 
tion, 19:34027 (R;US) 

MULTIGROUP THEORY 

Arbitrarily high order nodal and characteristic methods, 
19:34732 (R;US) 

Exotic-7. Nuclear analysis, 19:34734 (R;NL) 

GATT: 3-D Few-Gp Diffusion Calculations Hex-Z, 19:35053 
(CM;US) 

Status of processing for FENDL-1, 19:34723 (R;US) 

MULTIPHASE FLOW 
Theoretical and experimental study on momentum transfer be- 
tween particle phases, 19:33894 (RA;Fl) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTISPECTRAL SCANNERS 
A multispectral scanner survey of the Salmon Site and sur- 
rounding area, Lamar County, Mississippi, 19:34313 (R;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICIPAL WASTES 

An engineering and economic evaluation of the methane de- 
NOXS technology, 19:33499 (R;US) 

Anaerobic treatment of municipal solid waste and sludge for en- 
ergy production and recycling of nutrients, 19:32892 (R;Fl) 

Co-firing waste materials in an advanced pressurized fluidized- 
bed combustor, 19:32991 (R;US) 

Domestic waste in Bavaria. 1992 statistics, 19:33503 (I;DE;In 
German) 

Domestic waste in Bavaria. 1992 statistics. Appendices, 
19:33504 (1;DE;In German) 

Evaluation of the impact of RCRA amendments on waste-to- 
energy activities by using a system simulation computer code, 
19:32891 (R;US) 

MUNITIONS 
See ORDNANCE 
MUON NEUTRINOS 

Limit on the muon neutrino mass from K°y3 decay spectra, 

19:34680 (R;US) 
MUON-NUCLEON INTERACTIONS 

Structure functions and structure function ratio F2"/F2P at low 

Xpj and Q? in inelastic muon scattering, 19:34632 (R;US) 





Structure functions and structure function ratio F2"/F2? at small 
Xp; and Q* in muon-nucleon scattering, 19:34621 (R;US) 
MUONIC ATOMS 
Exotic atoms: Muonic atoms into vacuum from solid hydrogen 
Technical progress report, February 1, 1994—January 31 
1995, 19:34762 (R;US) 
MUONS 
Study of u.*.~ and r*7~ production in VENUS, 19:34659(RA;:JP) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTATIONS 
Molecular analysis of the mouse agouti gene and the role of 
dominant agouti-locus mutations in obesity and insulin resis- 
tance, 19:34375 (R;US) 
MWD SYSTEMS 
Logging while drilling system 
19:32278 (RA:JP:in Japanese) 
Logging while drilling system.: Seismic while drilling, 19:32279 
(RA;JP:In Japanese) 
Real-time drilling control technology 
19:34166 (RA:JP:In Japanese) 


Borehole radar system 
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N CODES 
NRADA1.1: Nation Radiobiology Archives Distributed Access 
19:35044 (CM;US) 
N-REACTOR 
Packaging design criteria for the N Reactor/single pass reactor 
fuel characterization shipments, 19:33884 (R:US) 
Spent fuel consolidation in the 105KW Building fuel storage 
basin, 19:32396 (R:US) 
Workplan, N-fuel canister slitter, 19:33269 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Soil washing of various forms of lead and organically contami- 
nated soils, 19:34292 (R;US) 
NAPHTHENES 
See HYDROAROMATICS 
NARORA-1 REACTOR 
Fuel performance experience in Indian pressurised heavy water 
reactors, 19:33105 (IA:CA) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL GOVERNMENT 
Programs that support non-proliferation and defense conversion 
funded by the US Government, 19:33522 (R:US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
Artificial Lifts 
Basic research on production technology, 19:32318 (RA;JP;In 
Japanese) 
Augmentation 
Basic research on production technology, 19:32318 (RA;JP;In 
Japanese) 
Direct conversion of natural gas to liquid fuel, 19:32360 
(RA;JP;In Japanese) 
Compiled Data 
Natural gas imports and exports: Second quarter report, 1994, 
19:33387 (R;US) 
Winter fuels report, week ending October 7, 1994, 19:32329 
(R;US) 
Conversion 
CO hydrogenation over cobalt Fischer-Tropsch catalysts, 
19:32351 (R;NO) 


NATURAL GAS DISTRIBUTION SYSTEMS 


Distribution 
Natural gas monthly, September 1994, 19:32354 (R:US) 
Economics 
Direct conversion of natural gas to liquid fuel 
(RA;JP:in Japanese) 
Electrochemical Energy Conversion 
Electrochemical conversion of natural gas’ Catalytic activity of 
some perovskite-type oxides, 19:32352 (R:NO) 
Environmental impacts 
The damage function approach for estimating fuel cycle exter- 
nalities, 19:32187 (R:US) 
Exports 
Natural gas imports and exports: Second quarter report, 1994 
19:33387 (R:US) 
Flaring 
Carbon dioxide emissions from fossil fuel consumption and 
cement manufacture. 1751-1991: and an estimate of their iso- 
topic composition and latitudinal distribution, 19:34224 (R:US) 
Fluid Mechanics 
Basic research on production technology, 19:32318 (RA:JP;In 
Japanese) 
Gas Analysis 
Sampling and analysis of natural gas trace constituents 
19:32359 (R:US 
imports 
Natural gas imports and exports: Second quarter report, 1994 
19:33387 (R:US) 
Material Substitution 
Direct conversion of natural gas to liquid fuel 
(RA:JP:in Japanese) 
Methane 
Direct conversion of natural gas to liquid fuel 
(RA:JP:in Japanese) 
Processing 
Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing: Semi-annual report, October 1993—March 
1994, 19:32348 (R:US) 
Production 
Natural gas monthly, September 1994, 19:32354 (R:US) 
Productivity 
Basic research on production technology, 19:32318 (RA;JP;In 
Japanese) 
Remote Areas 
Direct conversion of natural gas to liquid fuel, 19:32360 
(RA: JP:in Japanese) 
Sampling 
Sampling and analysis of natural gas trace constituents, 
19:32359 (R:US) 
Staged Combustion 
An engineering and economic evaluation of the methane de- 
NOXS™ technology, 19:33499 (R:US) 
Storage 
3000 vs. 3600 psig NGV on-board storage pressure evaluation, 
19:33517 (R:US) 
Two-Phase Flow 
Basic research on production technology, 19:32318 (RA;JP;In 
Japanese) 
Uses 
Aluminophosphate molecular sieves as potential catalysts for 
utilisation of natural gas, 19:32350 (R;NO) 
Gas utilization technologies, 19:32353 (R;US) 
Wholesale Prices 
Monthly energy review, September 1994, 19:32230 (R;US) 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Interdisciplinary study of reservoir compartments: [Quarterly re- 
port, April 1, 1994—June 30, 1994], 19:32239 (R;US) 
Targeted technology applications for infield reserve growth: A 
synopsis of the Secondary Natural Gas Recovery project, 
Gulf Coast Basin: Topical report, September 1988—April 
1993, 19:32341 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Integrated resource planning for local gas distribution companies: 
A critical review of regulatory policy issues, 19:32355 (R;US) 
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NATURAL GAS FIELDS 


NATURAL GAS FIELDS 
Case study on amplitude variation with offset (AVO), 19:32255 
(RA;JP;in Japanese) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Characterization of oi! and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 

Natural gas monthly, September 1994, 19:32354 (R;US) 

The development and testing of technologies for the remedia- 
tion of mercury-contaminated soils, Task 7.52: Topica! report, 
December 1992—December 1993, 19:32356 (R;US) 

U.S. Energy industry financial developments 1994 second quar- 
ter, 19:32232 (R;US) 

NATURAL GAS PROCESSING PLANTS 

Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing: Semi-annual report, October 1993—March 
1994, 19:32348 (R;US) 

Sour gas plant remediation technology research and demon- 
stration project, Task 7.53: Topical report, January-December 
1993, 19:34303 (R;US) 

NATURAL GAS WELLS 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 

Continued support of the natural resources information system 
(NRIS) for the State of Oklahoma: Quarterly technical progress 
report, April 1, 1994—June 30, 1994, 19:32293 (R;US) 

Well stimulation technology.: Field experiment of massive hy- 
draulic fracturing, 19:32347 (RA;JP;in Japanese) 

NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NATURAL RADIOACTIVITY 

Examples of high indoor radon concentrations in kindergartens 
and play schools in Slovenia, 19:34320 (IA;AT) 

Experimental investigations of natural radionuclides near the 
coal-field power station at Ajka (Hungary), 19:34244 (1A;AT) 

Radon measurements in Umhausen/Oetztal, 19:34318 (IA;AT) 

Soil gas and indoor radon mapping in a Hungarian village lo- 
cated at a geologically active area, 19:34323 (IA;AT) 

Urbanization effects on natural radiation in anomalous areas, 
19:34315 (1;BR;In Portuguese) 

NATURAL RUBBER 

Radiation vulcanization of natural rubber latex, 19:33743 (I;MY) 
NAVIER-STOKES EQUATION 

See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

An adaptive projection method for the incompressible Navier- 
Stokes equations, 19:33906 (R;US) 

NAVIGATIONAL INSTRUMENTS 

Assessment of a non-dedicated GPS receiver system for pre- 
cise airborne attitude determination, 19:34176 (R;US) 

Study of the effects of humidity on the W80 MC3268/3269 
trajectory-sensing signal generators during stockpile labora- 
tory testing, 19:34201 (R;US) 

NECK 
Multiple Energy Computer Tomography (MECT) at the NSLS: 
Status report, 19:34388 (R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 

Hydrogen vibrational density of states of adsorbed water on 
rare-earth modified zirconia, 19:33768 (R;US) 

NEODYMIUM COMPLEXES 

Study on the extraction of Am* and rare earth elements with 6- 

oxime extractant (7804) (Il), 19:33817 (R;CN;in Chinese) 
NEODYMIUM LASERS 


Future trends in optical coatings for high-power laser applica- 
tions, 19:34987 (R;US) 


NEON 
Measurements of scattering processes in negative ion: Atom 
collisions: Technical progress report, 1 September 1991-31 
December 1994, 19:34757 (R;US) 
NEOPLASMS 
See also CARCINOMAS 
Fatality risk estimation for 
19:32815 (R;US) 
Radioimmunoimaging in clinical oncology: Possibilities and limi- 
tations, 19:34400 (R;Fl) 
Results of heavy ion radiotherapy, 19:34398 (R;US) 
NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM COMPLEXES 
The behaviour of very low concentrations of Np(V) and SmiIll) 
in humic acid solutions. Pt. 2. Appendix Ill, 19:33829 (RA;DE) 
NET TOKAMAK 
Analysis of three loss-of-flow accidents in the first wall cooling 
system of NET/ITER, 19:34932 (R;NL) 
Overpower transient in the first wall cooling system of 
NET/ITER, 19:34933 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
A hyperspectral image data exploration workbench for environ- 
mental science applications, 19:35023 (R;US) 
NEUTRAL-PARTICLE TRANSPORT 
See also NEUTRON TRANSPORT 
Status of processing for FENDL-1, 19:34723 (R;US) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO OSCILLATION 
The atmospheric neutrino anomaly in Soudan 2, 19:34603 (R;US) 
NEUTRINOS 
See also ANTINEUTRINOS 
COSMIC NEUTRINOS 
ELECTRON NEUTRINOS 
MUON NEUTRINOS 
SOLAR NEUTRINOS 
TAU NEUTRINOS 
Properties of nuclei and elementary particles at low and inter- 
mediate energies: Progress report, July 1992—August 1993, 
19:34617 (R;US) 
NEUTRON ACTIVATION ANALYSIS 
Determination of phosphorus in kiwicha using analysis for acti- 
vation with fast neutrons, 19:33742 (1;PE;In Spanish) 
Neutrons as research tools and elemental analysis of materials 
by neutron activation, 19:34148 (IA;EG) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
An MCNP simulation for API applications to waste management 
issues, 19:32450 (R;US) 
NEUTRON DETECTORS 
See also HE-3 COUNTERS 
Scintillating-fiber imaging detector for 
19:34910 (R;US) 
Study on the makrofol-de material for fast neutron dosimetry ap- 
plications, 19:34140 (IA;AT) 
NEUTRON DIFFUSION EQUATION 
PDQ8: 1,2 or 3-d few-gp diffusion depletion, 19:35042 (CM;US) 
Solution of the neutron diffusion equation by the finite element 
method - foundations and practical experience, 19:34738 
(R;DE;In German) 
NEUTRON DOSIMETRY 
Certification of a copper metal reference material for neutron 
dosimetry. (EC nuclear reference material 522), 19:34113 
(R;XE) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Neutron flux measurement in nuclear reactors, 19:34149 (IA;EG) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
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NEUTRON LOGGING 
Logging while drilling system.: Pulsed neutron sensor, 19:32277 
(RA;JP;In Japanese) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 

The development of neutron radiography and its potential appli- 

cation in Malaysia, 19:33914 (I;MY) 
NEUTRON REACTIONS 

ENDF/B-6 Standards Library 1987. Summary of contents and 
documentation, 19:35091 (R;XA) 

Experience at Los Alamos with use of the optical model for ap- 
plied nuclear data calculations, 19:34724 (R;US) 

Fast-neutron scatteridng at Z = 50: Tin, 19:34706 (R;US) 

MENDL activation data library for intermediate energies, 
19:34716 (R;XA) 

Measurements of (n,-y) cross sections with small samples, 
19:34509 (R;US) 

Niobium cross-sections and their incertainties, 19:34730 (R;NL) 

NEUTRON SOURCE FACILITIES 

Design trade-off study for a large volume short pulse neutron 
assembly, 19:32861 (R;US) 

Designing for safety in the conceptual design of the Advanced 
Neutron Source, 19:33275 (R;US) 

Probabilistic risk assessment in the design of the Advanced 
Neutron Source, 19:32849 (R;US) 

Relation of university research reactors to the Advanced Neu- 
tron Source, 19:32850 (R;US) 

NEUTRON SOURCES 

Radiation damage effects at spallation neutron sources, 
19:32859 (R;US) 

Study of a spallation neutron source based on fast-cycling syn- 
chrotrons, 19:33971 (R;US) 

NEUTRON SPECTROMETERS 

Recent development in small-angle neutron scattering tech- 
niques in the Malaysian context, 19:34152 (I;MY) 

The Fifth International Symposium on Advanced Nuclear Energy 
Research - neutrons as microscopic probes, 19:33732 (R;US) 

NEUTRON STARS 

A crystalline quark-hadron mixed phase in neutron stars, 
19:34676 (R;US) 

Relativistic binary neutron star coalescence, 19:34524 (R;US) 

NEUTRON TRANSPORT 

Importance iteration in MORSE Monte Carlo calculations, 

19:34737 (R;NL) 
NEVADA 

Fingerprinting of ground water by ICP-MS: Progress report, 

April 1, 1994—June 30, 1994, 19:34310 (R;US) 
NEVADA TEST SITE 

Cost Quality Management Assessment for the Nevada Opera- 
tions Office: Final report, 19:35005 (R;US) 

Disposal configuration options for future uses of greater confine- 
ment disposal at the Nevada Test Site, 19:32531 (R;US) 

Estimation of radionuclide ingestion: Lessons from dose recon- 
struction for fallout from the Nevada Test Site, 19:34454 (R;US) 

Nevada Test Site closure program, 19:34202 (R;US) 

Uncertainties in risk assessment at USDOE facilities, 19:34284 
(R;US) 

NEW ENGLAND 

See USA 

NEW MEXICO 

Field verification of CO2-foam: Quarterly report, April 1—June 
30, 1994, 19:32300 (R;US) 

Geological investigations and hydrogeologic model development 
in support of DoD and DOE environmental programs on Kirt- 
land Air Force Base, New Mexico, U.S.A., 19:34345 (R;US) 

Long-term surveillance plan for the Shiprock Disposal site, 
Shiprock, New Mexico, 19:32423 (R;US) 

NEXT EUROPEAN TORUS 

See NET TOKAMAK 


NIOBIUM OXIDES 


NICKEL 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, April 1, 
1994—June 30, 1994, 19:32922 (R;US) 

Investigation of depth-area relationships associated with 
nanoindentations, 19:33910 (R;US) 

lon exchange and adsorption on low rank coals for liquefaction, 
19:32054 (R;US) 

Irradiation creep in structural materials at ITER operating condi- 
tions, 19:34922 (R;US) 

Numerical controlled polishing, continued force wear and part 
correction experiments, 19:33855 (R;US) 

The use of thermogravimetric analysis to follow the conversion 
of coal derived resids in the resid recycling process, 19:32056 
(R;US) 

NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
PERMALLOY 

Calculations of alloy phases with a direct Monte-Carlo method, 
19:33539 (R;US) 

Catalysts and process developments for two-stage liquefaction: 
Quarterly technical progress report, January 1, 1991—March 
31, 1991, report No. 40, 19:32097 (R;US) 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture me- 
chanics, microstructure and chemistry: Final technical report, 
June 1, 1988—-November 30, 1993, 19:33572 (R;US) 

Fabrication and properties of alumina matrix composites con- 
taining nickel aluminide reinforcements, 19:33623 (R;US) 

Lower active metals loading for hydrotreating catalysts, 
19:33804 (R;US) 

Processing and characterization of Ni-Al-Fe-B shape-memory 
alloy wires produced by rapid solidification, 19:33545 (R;US) 

Processing and mechanical properties of laminar AlpO3-Ni,Al 
composites, 19:33559 (R;US) 

Processing of intermetallic materials by reaction synthesis, 
19:33567 (R;US) 

NICKEL BASE ALLOYS 

Bulk and defect properties of ordered intermetallics, 19:33549 
(R;US) 

Deformation behaviour analysis of columnar grained and single 
crystal nickel-base superalloys at temperatures above 900°C, 
19:33584 (R;DE;In German) 

NICKEL HYDRIDES 

Thermodynamic characterization of new palladium alloy tritides, 

19:33652 (R;US) 
NICKEL IONS 

Impurity behavior during ion-Bernstein wave heating in PBX-M, 

19:34805 (R;US) 
NICKEL OXIDES 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:32349 (R;US) 

NICKEL SILICIDES 

Bulk and defect properties of ordered intermetallics, 19:33549 
(R;US) 

Magnetic excitations in modulated PrNizSiz, 19:33569 (R;US) 

NIOBIUM 
Hydrometallurgical 
19:33787 (I;MY) 
NIOBIUM 93 TARGET 
Niobium cross-sections and their incertainties, 19:34730 (R;NL) 
NIOBIUM ALLOYS 

Alloying effects on the high-temperature oxidation resistance of 
Cr-CraNb, 19:33563 (R;US) 

Cr2Nb development, 19:33542 (R;US) 

Oxide formation on NbAl3 and TiAl due to ion implantation of 
180, 19:33551 (R;US) 

Phase stability and elastic properties of C15 compounds 
HfV2+Nb, 19:33591 (R;US) 

NIOBIUM OXIDES 

Transition metal oxides deposited on rhodium and platinum: 

Surface chemistry and catalysis, 19:33792 (R;US) 


recovery of niobium from  columbite, 
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NITRATES 


NITRATES 
See also PETN 
SODIUM NITRATES 
URANYL NITRATES 

Catalyzed reduction of nitrate in aqueous solutions, 19:33794 
(R;US) 

Safe conditions for contacting nitric acid or nitrates with tri-n- 
butyl phosphate (TBP), 19:33807 (R;US) 

Summary technical report on the electrochemical treatment of 
alkaline nuclear wastes, 19:32669 (R;US) 

The chemistry, waste form development, and properties of the 
Nitrate to Ammonia and Ceramic (NAC) process, 19:32418 
(R;US) 

NITRIC ACID 

Impact of the propylene glycol-water-borax coolant on material 
recovery operations, 19:34205 (R;US) 

Safe conditions for contacting nitric acid or nitrates with tri-n- 
butyl phosphate (TBP), 19:33807 (R;US) 

NITRIC OXIDE 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report number 11, Aprit-June, 1994, 19:34235 (R;US) 

NO decomposition in non-reducing atmospheres: Technical 
progress report, March—May, 1994, 19:34237 (R;US) 

Role of char during reburning of nitrogen oxides: Third quarterly 
report, 1 April 1994-30 June 1994, 19:32186 (R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide: 
Quarterly technical progress report, 1 April-30 June 1994, 
19:34236 (R;US) 

NITRILES 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, 1 April 1994-30 June 1994, 
19:32107 (R;US) 

Waste Tank Vapor Project: Vapor characterization of Tank 241- 
C-103: Report for SUMMA™ canister samples received 
11/29/93 (sample jobs 4 and 5), 19:32501 (R;US) 

NITRITES 

Ferrocyanide Safety Project Dynamic X-Ray Diffraction studies 
of sodium nickel ferrocyanide reactions with equimolar ni- 
trate/nitrite salts, 19:32499 (R;US) 

Summary technical report on the electrochemical treatment of 
alkaline nuclear wastes, 19:32669 (R;US) 

NITROCELLULOSE 

Decomposition mechanisms in thermally-aged thin-film explo- 

sives, 19:33801 (R;US) 
NITROGEN 

Progress towards the synthesis of polymeric nitrogen, 19:33721 
(R;US) 

Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 

NITROGEN 15 


Distribution of light element isotopes in Bencubbin and Weather- 
ford meteorites: An indicator of heterogeneity in the primitive 
solar nebula, 19:34489 (R;US) 

NITROGEN 15 TARGET 
Fermionic molecular dynamics for ground states and collisions 
of nuclei, 19:34696 (R;DE) 
NITROGEN COMPOUNDS 
See also HYDRAZINE 
NITRATES 
NITRITES 
NITROGEN OXIDES 
Gas-phase reactions at combustion and gasification, 19:32197 
(RA;Fi) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 

An engineering and economic evaluation of the methane de- 
NOXS* technology, 19:33499 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 


control: Quarterly technical progress report, 1 April 1994-30 
June 1994, 19:32182 (R;US) 


Development and testing of low-Btu fuel gas turbine combus- 
tors, 19:32988 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report number 7, April 
June 1994, 19:32221 (R;US) 

Integrated emissions control system for residential CWS fur- 


nace: Quarterly report number 7, 1 April 1991-30 June 1991, 
19:32176 (R;US) 


NITRONIC 40 
See STAINLESS STEEL-21-6-9 
NITROUS OXIDE 
GASFLOW comparisons with bureau of mines experiments, 
19:33841 (R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTRA 
Simulation of nuclear magnetic resonance spectra of liquid crys- 
tals, polymers liquid crystals and conventional polymers, 
19:34765 (R;FR;In French) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOISE 
See also SEISMIC NOISE 
Environmental noise and noise modelling-some aspects in 
Malaysian development, 19:32965 (I;MY) 
NOISE (REACTOR) 
See REACTOR NOISE 
NOISE POLLUTION CONTROL 
Environmental noise and noise modelling-some aspects in 
Malaysian development, 19:32965 (I;MY) 
NON-EQUILIBRIUM PLASMA 
Advanced diagnostics for plasma chemistry, 19:33679 (R;US) 
NON-PROLIFERATION TREATY 
Managed Access by Controlled Sensing (MACS), 19:33526 
(R;US) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
Determination of phosphorus in kiwicha using analysis for acti- 
vation with fast neutrons, 19:33742 (1;PE;in Spanish) 
Real-time radiography, digital radiography, and computed to- 
mography for nonintrusive waste drum characterization, 
19:32542 (R;US) 
NONDESTRUCTIVE TESTING 
Activities at the FAA aging aircraft NDI validation center, 
19:33927 (R;US) 
NONRADIOACTIVE WASTES 
See also CHEMICAL WASTES. 
Waste minimization/pollution prevention study of high-priority 
waste streams, 19:32489 (R;US) 
NORTH DAKOTA 
Baseline risk assessment of ground water contamination at the 
inactive uraniferous lignite ashing site near Belfield, North 
Dakota: Revision 1, 19:32740 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN RHODESIA 
See ZAMBIA 
NORWAY 


Data assimilation using the extended Kalman filter with a multi- 
layer quasi-geostrophic ocean model, 19:34493 (R;NO) 
Triassic evolution in the Barents sea, Norwegian and Russian 
sectors: A seismic and sequence stratigraphic approach, 
19:32291 (R;NO) 
NORWEGIAN ORGANIZATIONS 


Institutt for energiteknikk - Annual Report 1993, 19:35017 (R;NO) 
NOVA FACILITY 


Hohiraum drive and implosion experiments on Nova, 19:34995 
(R;US) 

Implementation of 40-ps high-speed gated-microchannel-plate 
based x-ray framing cameras on reentrant SIM’s for Nova, 
19:34911 (R;US) 


Scintillating-fiber imaging detector for 


14-MeV neutrons, 
19:34910 (R;US) 
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NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NPR REACTOR 
See N-REACTOR 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 

Analysis of magnetic measurement data by least squares fit to 
series expansion solution of 3-D Laplace equation, 19:34021 
(R;US) 

Diffraction applications using the energy dispersive beamline, 
X6A, at NSLS, 19:34007 (R;US) 

Optimization of accelerator system performance at the NSLS, 
19:33972 (R;US) 

The ANL X6B beamline at NSLS: A versatile facility, 19:33993 
(R;US) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

Nuclear research in Strasbourg. The first ten years 1941-1951, 

19:35003 (R;FR;In French) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Contents of ECNAF: Graphical representation of cross sections 
of important reactions for transmutation of actinides (Part 1: 
Z=89 to 96), 19:35088 (R;NL) 

Contribution to the NEA code and model intercomparison for in- 
termediate energy reactions, 19:35089 (R;NL) 

Current status of ENDF/B-VI, 19:34710 (R;US) 

Current status of fusion-relevant covariance data, 19:34876 
(R;US) 

New nuclear data libraries available from the Aerospace Techni- 
cal Center - Institute for Advanced Studies, 19:35004 
(R;BR;In Portuguese) 

Online nuclear data service, 19:35092 (R;XA) 

Validation of the SCALE broad structure 44-group ENDF/B-Y 
cross-section library for use in criticality safety analyses, 
19:33860 (R;US) 

NUCLEAR DECAY 

DCHAIN: Radioactive Decay and Reaction Chain Calculations, 

19:35048 (CM;US) 
NUCLEAR ENERGY 

High temperature applications of nuclear energy: Proceedings 
of a technical committee meeting held in Oarai, Japan, 19-20 
October 1992, 19:33071 (R;XA) 

Monthly energy review, September 1994, 19:32230 (R;US) 

Nuclear energy and education in the United Kingdom, 19:33368 
(I;XA) 

Nuclear energy and the public, 19:33366 (1;XA) 

NUCLEAR EXPLOSION DETECTION 

The GPS Burst Detector W-Sensor, 19:34209 (R;US) 

Utilization of near-source video and ground motion in the as- 
sessment of seismic source functions from mining explosions, 
19:34208 (R;US) 

NUCLEAR EXPLOSIONS 

Application of a satellite communication and location system for 
bomb damage assessment, 19:34210 (R;US) 

Nevada Test Site closure program, 19:34202 (R;US) 

Response to granular media to dynamic loading: Final report, 
19:33693 (R;US) 

NUCLEAR EXPLOSIVES 

Study of the effects of humidity on the W80 MC3268/3269 
trajectory-sensing signal generators during stockpile labora- 
tory testing, 19:34201 (R;US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 


NUCLEAR FACILITIES 
Safeguards 


RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 
Accidents 
Operating experience review — Conduct of operations at Depart- 
ment of Energy facilities, 19:32748 (R;US) 
Construction 
Design verification activities in the Exploratory Studies Facility 
Starter Tunnel at Yucca Mountain, 19:32529 (R;US) 
Decommissioning 
Deregulation in the field of decommissioning and dismantling of 
nuclear facilities: Legal frame conditions and regulations in 
the field of nuclear engineering, 19:33284 (R;DE;In German) 
Summary of comments received on staff draft proposed rule on 
radiological criteria for decommissioning, 19:33295 (R;US) 
UO3 deactivation end point criteria, 19:32627 (R;US) 
Waste management technology logic diagrams for environmental 
remediation at Department of Energy Sites, 19:32419 (R;US) 
Decontamination 
UO8 deactivation end point criteria, 19:32627 (R;US) 
Waste management technology logic diagrams for environmental 
remediation at Department of Energy Sites, 19:32419 (R;US) 
Design 
Design verification activities in the Exploratory Studies Facility 
Starter Tunnel at Yucca Mountain, 19:32529 (R;US) 
Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32443 (R;US) 
Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32444 (R;US) 
Electric Measuring Instruments 
Rotary mode system initial instrument calibration, 19:32385 
(R;US) 
Fires 
Recommended plutonium release fractions from postulated 
fires: Final report, 19:32781 (R;US) 
Health Hazards 
Field practice internship final report, 19:32819 (R;US) 
Humidity Control 
Humidity requirements in WSCF Laboratories, 19:33469 (R;US) 
Materials Handling Equipment 
Safeguards and security considerations for automated and 
robotic systems, 19:32835 (R;US) 
Nuclear Materials Management 
RAOPS: Resource Allocation Optimization Program for Safegu- 
rards, 19:32824 (R;US) 
Power Supplies 
Backup power sources for DOE facilities, 19:33210 (R;US) 
Radiation Monitoring 
Historical development of radiation dose calculations for the 
public in the vicinity of nuclear sites in the United States, 
19:34463 (R;US) 
Radioactive Waste Management 
Design analysis supporting 101-SY Riser 3A Spraywand 
Adapter and Lifting Yoke Design, 19:32596 (R;US) 
Field practice internship final report, 19:32819 (R;US) 
Radioactive Waste Storage 
Field practice internship final report, 19:32819 (R;US) 
Remedial Action 
Application of EnviroTRADE information system for the cleanup 
of the former Soviet Union (FSU) site at Komarom Base, Hun- 
gary, 19:32533 (R;US) 
Laboratory/industry partnerships for environmental remediation, 
19:32727 (R;US) 
Protocol for VOC-Arid ID remediation performance characteriza- 
tion, 19:32772 (R;US) 
Theory, modeling and simulation: Annual report 1993, 19:33796 
(R;US) 
Robots 
Safeguards and security considerations for automated and 
robotic systems, 19:32835 (R;US) 
Safeguards 


Strengthening the nuclear-reactor fuel cycle against prolifera- 
tion, 19:32820 (R;US) 
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NUCLEAR FACILITIES 
Security Personnel 


Security Personnel 
Review criteria for the physical fitness training requirements in 
10 CFR Part 73, 19:32764 (R;US) 
Soil-Structure interactions 
Report of the Building 9207 air bag test, 19:32816 (R;US) 
Specifications 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32444 (R;US) 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32443 (R;US) 

Standards 

Codes and standards and other guidance cited in regulatory 

documents: Revision 1, 19:33172 (R;US) 
Ventilation 

Functions and requirements, B Plant canyon ventilation up- 

grade: Revision 1, 19:32578 (R;US) 
Waste Management 

Application of EnviroTRADE information system for the cleanup 
of the former Soviet Union (FSU) site at Komarom Base, Hun- 
gary, 19:32533 (R;US) 

TMACS Test Procedure TP002: Trending, 19:32630 (R;US) 

NUCLEAR FRAGMENTATION 
Nucleation-evaporation model for 
19:34692 (R;BR) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also ALLOY NUCLEAR FUELS 
MIXED CARBIDE FUELS 
MOLTEN SALT FUELS 
SPENT FUELS 

Analysis of transient fission gas release in UO>2 fuel, 19:33205 
(IA;CA) 

Potential utilization of SRS uranium with high U-236 content as 
commercial LWR fuel (Study of neutronic and safety charac- 
teristics), 19:33300 (R;US) 

QA documentation in the manufacturing of nuclear fuels, 
19:33645 (IA;EG) 

Third international conference on CANDU fuel: Conference pro- 
ceedings, 19:33094 (1;CA) 

NUCLEAR INDUSTRY 

Principles and foundation: national standards on quantities and 

units in nuclear science field, 19:35002 (R;CN;in Chinese) 
NUCLEAR MAGNETIC RESONANCE 

NMR contribution to the actinides chemistry in aqueous solution, 

19:34775 (R;FR;in French) 
NUCLEAR MATERIALS DIVERSION 

Strengthening the nuclear-reactor fuel cycle against prolifera- 
tion, 19:32820 (R;US) 

NUCLEAR MATERIALS MANAGEMENT 

Air sparge mixing tests of an annular tank in NUCEF, 19:32370 
(R;JP;in Japanese) 

End user needs for enhanced IAEA Safeguards Information 
Management Capabilities, 19:35096 (R;US) 

Fuel cycle assessment: A compendium of models, methodolo- 
gies, and approaches, 19:32364 (R;US) 

Incorporation of an item/material attribute system into PAM- 
TRAK, 19:32836 (R;US) 

Initiatives in the US nuclear material tracking system, 19:33523 
(R;US) 

New Department of Energy policy and guidance for cost- 
effectiveness in nuclear materials control and accountability 
programs, 19:32831 (R;US) 

Nuclear material safeguards in research reactors, 19:33258 
(IA;EG) 

Optimal configurations for passive monitoring in low gamma and 
neutron environments, 19:32822 (R;US) 

NUCLEAR MEDICINE 

Medical imaging applications of amorphous silicon, 19:34159 
(R;US) 

Nuclear medicine: 
19:34401 (R;PH) 


multifragment emission, 


the Philippine Heart Center experience, 
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NUCLEAR PHYSICS 

Forschungszentrum Juelich, Institut fuer Kernphysik. Annual re- 
port 1993, 19:34686 (R;DE) 

Forschungszentrum Rossendorf, Institute of Nuclear and 
Hadronic Physics. Annual report 1993, 19:34498 (|;DE) 

Max-Planck Institute for Nuclear Physics. Annual report 1993, 
19:34653 (1;DE;In German) 

Nuclear research in Strasbourg. The first ten years 1941-1951, 
19:35003 (R;FR;In French) 

Progress report on research and development in 1993, Institute 
of Nuclear Physics, KfK, 19:34687 (R;DE;In German) 

Theoretical research in intermediate-energy nuclear physics: 
[Technical progress report, April 1, 1993—March 31, 1994], 
19:34684 (R;US) 

Universitaet Muenster, Institut fuer Kernphysik. Annual report 
1992/93, 19:34685 (1;DE) 

NUCLEAR POWER 
Nuclear energy versus other energy sources, 19:33367 (I;XA) 
NUCLEAR POWER PLANTS 
Aging 

A review of some activities in France related to life management 
of nuclear power plant, 19:33012 (RA;XA) 

Activities of the IAEA International Working Group on Life Man- 
agement of Nuclear Power Plants (IWG-LMNPP), 19:33193 
(RA;XA) 

CEC paper on an overview of activities carried out by the 
WGCS, 19:33022 (RA;XA) 

Current status on life management and plant aging issues in 
Japan, 19:33015 (RA;XA) 

IAEA-IWG on life management of nuclear power plants. UK re- 
port, 19:33019 (RA;XA) 

Main features of the pressurized component life time manage- 
ment related R and D activity in Hungary, 19:33039 (RA;XA) 

NP issues in the Federal Republic of Germany, 19:33013 (RA;XA) 

Overview of the Italian activities in the field of life management 
of nuclear power plants, 19:33014 (RA;XA) 

Overview on recent results of the VTT's research programme on 
assuring nuclear power plant structural safety, 19:33011 
(RA;XA) 

R and D for lifetime management of nuclear power plants in Ko- 
rea, 19:33016 (RA:XA) 

Some Swedish experiences in the field of nuclear safety, 
19:33018 (RA;XA) 

The main trends of work on ageing and lifetime management of 
NPP, 19:33017 (RA;XA) 

Artificial Intelligence 

Proceedings of specialists’ meeting on application of artificial in- 

telligence and robotics to nuclear plants, 19:33186 (I;JP) 
Blowdown 

Mixture level models in Toshiba and General Electric blowdown 

experimental analysis, 19:33211 (1;BR;In Portuguese) 
Computer Calculations 

Mixture level models in Toshiba and General Electric blowdown 

experimental analysis, 19:33211 (I;BR;in Portuguese) 
Computers 

Computerization of operation and maintenance for nuclear power 

plants. Working material: Report. Final draft, 19:33007 (R;XA) 
Control Rooms 

Development of comprehensive HFE guidelines for the evalua- 

tion of NPP human systems interfaces, 19:33209 (R;US) 
Design 

NRC review of Electric Power Research Institute's advanced light 
water reactor utility requirements document: Passive plant 
designs, chapters 2-13, project number 669, 19:33032 (R;US) 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapter 1, project number 669, 19:33031 (R;US) 

Design Basis Accidents 

Advance plant severe accident/thermal hydraulic issues for 

ACRS, 19:33277 (R;US) 
Environmental Effects 
Nuclear energy and the environment, 19:33346 (1;XA) 





Hydrodynamics 

Some hydrodynamic problems of nuclear electric stations, 

19:33903 (I;IL) 
Lifetime 

A review of some activities in France related to life management 
of nuclear power plant, 19:33012 (RA;XA) 

CEC paper on an overview of activities carried out by the 
WGCS, 19:33022 (RA;XA) 

Current status on life management and plant aging issues in 
Japan, 19:33015 (RA;XA) 

|AEA-IWG on life management of nuclear power plants. UK re- 
port, 19:33019 (RA;XA) 

Main features of the pressurized component life time manage- 
ment related R and D activity in Hungary, 19:33039 (RA;XA) 

NP issues in the Federal Republic of Germany, 19:33013 (RA;XA) 

Overview of the Italian activities in the field of life management 
of nuclear power plants, 19:33014 (RA;XA) 

Overview on recent results of the VTT’s research programme on 
assuring nuclear power plant structural safety, 19:33011 
(RA;XA) 

R and D for lifetime management of nuclear power plants in Ko- 
rea, 19:33016 (RA;XA) 

Some Swedish experiences in the field of nuclear safety 
19:33018 (RA;XA) 

The main trends of work on ageing and lifetime management of 
NPP, 19:33017 (RA;XA) 

Meetings 

International Working Group on Life Management of Nuclear 
Power Plants regular meeting. Working material, 19:33008 
(R;XA) 

Pipes 

Validation of analysis methods for assessing flawed piping sub- 

jected to dynamic loading, 19:33198 (R;US) 
Radiation Monitoring 

Historical development of radiation dose calculations for the 
public in the vicinity of nuclear sites in the United States, 
19:34463 (R;US) 

Reactor Control Systems 

Use of communication architecture test bed to evaluate data 

network performance, 19:35037 (R;US) 
Robots 

Proceedings of specialists’ meeting on application of artificial in- 

telligence and robotics to nuclear plants, 19:33186 (1;JP) 
Service Life 

International Working Group on Life Management of Nuclear 
Power Plants regular meeting. Working material, 19:33008 
(R;XA) 

Progress report on the IWG-LMNPP activities 1992-1993, 
19:33009 (RA;XA) 

Research and development programs in Belgium, 19:33010 
(RA;XA) 

Specifications 

NRC review of Electric Power Research Institute's advanced light 
water reactor utility requirements document: Passive plant 
designs, chapters 2-13, project number 669, 19:33032 (R;US) 

NRC review of Electric Power Research Institute's advanced light 
water reactor utility requirements document: Passive plant 
designs, chapter 1, project number 669, 19:33031 (R;US) 

NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION ANALYZERS 
Design and development of the associated-particle three- 
dimensional imaging technique, 19:33749 (R;US) 
NUCLEAR REACTIONS 
See also HEAVY ION FUSION REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
THERMONUCLEAR REACTIONS 

DCHAIN: Radioactive Decay and Reaction Chain Calculations, 

19:35048 (CM;US) 
NUCLEAR REACTORS 
See REACTORS 


OAK RIDGE RESERVATION 


NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 

See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Fermionic molecular dynamics for ground states and collisions 
of nuclei, 19:34696 (R;DE) 

Nuclear structure studies: 
19:34695 (R;US) 

Properties of nuclei and elementary particles at low and inter- 
mediate energies: Progress report, July 1992—August 1993, 
19:34617 (R;US) 

NUCLEAR TRANSMUTATION 

See TRANSMUTATION 
NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Alpha detection as a probe for counter proliferation, 19:33521 
(R;US) 

Degradation of HEPA filters exposed to DMSO, 19:33874 (R;US) 

Development of hich reliability planar chip inductors, 19:34197 
(R;US) 

Director's series on proliferation, 19:33525 (R;US) 

Measured responses of internal enclosures and cables due to 
burnthrough penetration of weapon cases by lightning 
19:34199 (R;US) 

Measured voltages and currents internal to closed metal cylin- 
ders due to diffusion of simulated lightning currents, 19:34200 
(R;US) 

Overview of the nuclear data related to the Hiroshima Dosimetry 
Discrepancy, 19:34408 (R;US) 

?rograms that support non-proliferation and defense conversion 
funded by the US Government, 19:33522 (R;US) 

SQA on five dollars a day, 19:35033 (R;US) 

Use of commercial manipulator to handle a nuclear weapon 
component, 19:34198 (R;US) 

Virtual enterprise model for the electronic components business 
in the Nuclear Weapons Complex, 19:34203 (R;US) 

NUCLEAR WEAPONS DISMANTLEMENT 

Effects of radiation on DMSO solutions with polymeric binders 
and HMX high explosive, 19:33814 (R;US) 

Issues with the use of DMSO for warhead dismantlement via 
dissolution, 19:34204 (R;US) 

NUCLEON-NUCLEON INTERACTIONS 

Limits on CP nonconserving interactions from electric dipole 

moments, 19:34618 (R;US) 
NUTRIENTS 

Anaerobic treatment of municipal solid waste and sludge for en- 

ergy production and recycling of nutrients, 19:32892 (R;Fl) 
NUTRITION 

Co-ordinated research programme on isotope-aided studies of 
the bioavailability of iron and zinc from human diets: Report 
on the first research co-ordination meeting held in Vienna 
Austria, 29 October - 1 November 1991, 19:34404 (R;XA) 


Progress report, [1988-1994], 


O 


OAK RIDGE GASEOUS DIFFUSION PLANT 

See ORGDP 

OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 

Characterization plan for the Oak Ridge National Laboratory 
Area-Wide Groundwater Program, Oak Ridge, Tennessee, 
19:32702 (R;US) 

Preliminary results of a helicopter electromagnetic and magnetic 
survey of the Oak Ridge Reservation, Tennessee for environ- 
mental and geologic site characterization, 19:34289 (R;US) 

Radioactive and hazardous constituents screening plan for in- 
dustrial waste landfill IV, 19:32674 (R;US) 
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OAK RIDGE RESERVATION 


Remedial Investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:32701 (R;US) 

Summary of available waste forecast data for the Environmental 
Restoration Program at the Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:32485 (R;US) 

What's an ARAR?!: Regulatory requirements for CERCLA re- 
medial activities at D&D sites on the Oak Ridge Reservation, 
19:32730 (R;US) 

OAKS 

Forest damage in ancient oak trees in damaged stands in 
Bavaria - damage to the fine root system: Final report, 
19:34474 (1;DE;in German) 

OCCUPATIONAL EXPOSURE 

Statistical analysis of occupational exposure in nuclear power 
plants, 19:34423 (IA;AT) 

Worker radiation doses in the United States at the dawn of the 
atomic era (1940-1960), 19:34464 (R;US) 

OCCUPATIONAL SAFETY 
Chemical hygiene plan, 19:33342 (R;US) 
OCEAN THERMAL POWER PLANTS 

Seawater test results of open-cycle ocean thermal energy con- 

version (OC-OTEC) components, 19:32953 (R;US) 
OCEANIC CIRCULATION 

Data assimilation using the extended Kalman filter with a multi- 
layer quasi-geostrophic ocean model, 19:34493 (R;NO) 

The Hamburg large scale geostrophic ocean general circulation 
model. Cycle 1, 19:34360 (R;DE) 

OCEANS 
See SEAS 
OCTANOLS 

Hydrous metal oxide catalysts for oxidation of hydrocarbons, 

19:32324 (R;US) 
OCTENES 
Hydrous metal oxide catalysts for oxidation of hydrocarbons, 
19:32324 (R;US) 
OCTYL ALCOHOLS 
See OCTANOLS 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 

Technical area status report for second-stage destruction and 

offgas treatment, 19:32431 (R;US) 
OFF-PEAK ENERGY STORAGE 

SYSPLAN: Load Leveling Battery System Costs, 19:35055 

(CM;US) 
OFFICE BUILDINGS 

Field analysis of occupancy sensor operation: Parameters af- 
fecting lighting energy savings, 19:33456 (R;US) 

The end-use of electricity in four office buildings. Measurements, 
analyses and experiences, 19:33428 (R;SE;in Swedish) 

OFFICIAL TRAVEL 
See TRAVEL 
OFFSHORE OPERATIONS 

Efficient analysis of nonlinear slender marine structures, 
19:33932 (R:NO) 

Investigation and modeling of corrosion attacks for developing 
the FSM technology, 19:33593 (R;NO) 

OFFSHORE PLATFORMS 

Technologies for offshore marginal oil field development.: Opti- 
mization program for a new configuration of FPS, 19:32285 
(RA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 19:32284 (RA;JP;In 
Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for a new configuration of FPS, 19:32285 
(RA;JP;in Japanese) 

Technologies for offshre marginal oil field development.: Flexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;iIn Japanese) 

OFFSHORE SITES 

Technologies for offshore marginal oil field development.: Appli- 

cation of subsea systems, 19:32320 (RA;JP;In Japanese) 
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Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;In Japanese) 

OHIO STATE UNIVERSITY REACTOR 

See OSUR REACTOR 

OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL BURNERS 

Performance test reports and comparison of emission charac- 
teristics of prototype liquid multifuel burners developed for US 
military field cooking applications, 19:32340 (R;US) 

OIL FIELDS 
Anisotropy 

Integrated analysis for resrvoir characterization.: Anisotropic an- 

laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 
California 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;In Japanese) 

Carbon Dioxide Injection 

Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 

oil field, Turkey, 19:32304 (RA;JP;In Japanese) 
Data Analysis 

Integrated analysis _ for reservoir — characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 

Detection 

Integrated analysis for resrvoir characterization.: Anisotropic an- 

laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 
Energy Recovery 

Enhanced oil recovery.: Development of foam model, 19:32313 
(RA;JP;In Japanese) 

Enhanced oil recovery.: Micellar-polymer flood (modeling of mi- 
croemulsion phase behavior), 19:32311 (RA;JP;In Japanese) 

Enhanced oil recovery.: Mobility control, 19:32310 (RA;JP;In 
Japanese) 

Enhanced oil recovery.: Research on low concentration chemi- 
cal flooding, 19:32312 (RA;JP;in Japanese) 

Enhanced oil recovery: Field pilot test on CO, flood, 19:32309 
(RA;JP;In Japanese) 

Evaluation 

Advanced resrvoir evaluation technology.: Reservoir characteri- 
zation technology (reservoir evaluation by geostatistical 
approach), 19:32301 (RA;JP;In Japanese) 

Reservoir simulation programs for horizontal wells, 19:32282 
(RA;JP;in Japanese) 

Exploitation 

Technologies for offshore marginal oil field development.: Appli- 
cation of subsea systems, 19:32320 (RA;JP;iIn Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 19:32284 (RA;JP;In 
Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for a new configuration of FPS, 19:32285 
(RA;JP;in Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mum design method for compliant tower, 19:32286 (RA;JP;In 
Japanese) 

Technologies for offshre marginal oil field development.: Flexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;in Japanese) 

Field Tests 

Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 

oil field, Turkey, 19:32304 (RA;JP;In Japanese) 
Geologic Fractures 

Integrated analysis for reservoir — characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;In Japanese) 





Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 


Geologic Structures 

Advanced resrvoir evaluation technology.: Reservoir characteri- 
zation technology (reservoir evaluation by geostatistical 
approach), 19:32301 (RA;JP;In Japanese) 

Integrated analysis for reservoir characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;in Japanese) 

Integrated analysis for reservoir characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;in Japanese) 


Geologic Surveys 
Reservoir characterization and process monitoring with EM 
methods: 1993 Annual report, 19:32244 (R;US) 


Geology 
Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach: [Quarterly report], April 1-June 
30, 1994, 19:32240 (R;US) 
Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: [Quarterly report], 
April i—June 30, 1994, 19:32241 (R;US) 


Geophysical Surveys 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;In Japanese) 
Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;in 
Japanese) 


Natural Gas Fields 
Technologies for offshore marginal oil field development.: Appli- 
cation of subsea systems, 19:32320 (RA;JP;in Japanese) 
Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;In Japanese) 


Offshore Platforms 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 19:32284 (RA;JP;in 
Japanese) 

Technologies for offshre marginal oil field development.: Flexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;in Japanese) 

Offshore Sites 

Technologies for offshore marginal oil field development.: Opti- 
mization program for a new configuration of FPS, 19:32285 
(RA;JP;iIn Japanese) 

Technologies for offshore marginal oil field developmert.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for SPM system, 19:32284 (RA;JP;In 
Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mum design method for compliant tower, 19:32286 (RA;JP;In 
Japanese) 

Technologies for offshre marginal oil field development.: Flexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;in Japanese) 

Oil Wells 

Reservoir simulation programs for horizontal wells, 19:32282 

(RA;JP;In Japanese) 
Optimization 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;in Japanese) 

Performance 

Integrated analysis for resrvoir characterization.: Anisotropic an- 

laysis of S-wave VSP data, 19:32265 (RA;JP;in Japanese) 


OIL FIELDS 
Turkey 


Reservoir Engineering 
Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach: [Quarterly report], April 1-June 
30, 1994, 19:32240 (R;US) 


Reservoir Fluids 
Enhanced oil recovery.: Mobility control, 19:32310 (RA;JP;In 
Japanese) 


Reservoir Rock 

Integrated analysis _ for reservoir characterization..: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 

Integrated analysis _for reservoir characterization..: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;!n Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 


Resource Assessment 
Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic reservoirs of South 
Texas: Technical progress report, April 1, 1994-June 30, 
1994, 19:32242 (R;US) 


Sedimentary Rocks 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;in Japanese) 


Seismic P Waves 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;In Japanese) 


Seismic Surveys 

Integrated analysis _for reservoir _—_ characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;In Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;lIn Japanese) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: [Quarterly report], 
April 1—June 30, 1994, 19:32241 (R;US) 


Small Businesses 

Technologies for offshore marginal oil field development.: Appli- 
cation of subsea systems, 19:32320 (RA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;in Japanese) 

Technologies for offshre marginal oil field development.: Flexi- 
ble production riser system for deep water, 19:32322 
(RA;JP;In Japanese) 


Sour Crudes 
Enhanced oil recovery.: Research on low concentration chemi- 
cal flooding, 19:32312 (RA;JP;in Japanese) 


Steam Injection 
Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 
oil field, Turkey, 19:32304 (RA;JP;In Japanese) 


Stratigraphy 

Depositional sequence analysis and sedimentologic modeling 
for improved prediction of Pennsylvanian reservoirs (Annexel): 
Twelfth quarterly technical progress report, October 1, 1992— 
December 31, 1992, 19:32236 (R;US) 

Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic reservoirs of South 
Texas: Technical progress report, April 1, 1994—June 30, 
1994, 19:32242 (R;US) 


Turkey 
Heavy oil EOR technology.: Basic research on a steam flooding 
process (whole core flooding experiments), 19:32306 
(RA;JP;In Japanese) 
Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 
oil field, Turkey, 19:32304 (RA;JP;In Japanese) 
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OIL FIELDS 
USA 


USA 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA;JP;In Japanese) 
Verification 
Production technology for horizontal wells.: 
program, 19:32281 (RA;JP;In Japanese) 
Well Completion 
Technologies for offshore marginal oil field development.: Appli- 
cation of subsea systems, 19:32320 (RA;JP;in Japanese) 
Well Spacing 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;In Japanese) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SHALE DEPOSITS 
Reserves in western basins: Third quarterly technical progress 
report, Uinta Basin option, 19:32363 (R;US) 
OIL SHALE WASTE WATER 
See WASTE WATER 
OIL WELLS 
Carbon Dioxide Injection 
Anisotropy and spatial variation of relative permeability and litho- 
logic character of Tensleep Sandstone reservoirs in the Bighorn 
and Wind River basins, Wyoming: Third quarterly technical 
progress report, April 1, 1994—June 30, 1994, 19:32297 (R;US) 
Field verification of CO2-foam: Quarterly report, April 1-June 
30, 1994, 19:32300 (R;US) 
Caustic Flooding 
Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it’s application to mature Minnelusa 
waterfloods: Technical progress report for the period of Aprit- 
June, 1994, 19:32294 (R;US) 
Data 
Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;in Japanese) 
Directional Drilling 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (research on the application of flexible 
grid to reservoir simulation), 19:32273 (RA;JP;In Japanese) 
Drilling technology for horizontal wells.: State-of-the-art comple- 
tion technology, 19:32316 (RA;JP;in Japanese) 
Reservoir simulation programs for horizontal wells, 19:32282 
(RA;JP;In Japanese) 
Well stimulation technology.: Research for a tight carbonate 
reservoir, 19:32302 (RA;JP;in Japanese) 
Field Tests 
Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;In Japanese) 
Geologic Faults 
Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;In Japanese) 
Hydraulic Conductivity 
Advanced reservoir evaluation technology. 
technology, 19:32274 (RA;JP;In Japanese) 
Inclination 
Drilling technology for horizontal wells.: Well path design pro- 
gram, 19:32315 (RA;JP;In Japanese) 
information Systems 
Continued support of the natural resources information system 
(NRIS) for the State of Oklahoma: Quarterly technical progress 
report, April 1, 1994—June 30, 1994, 19:32293 (R;US) 
Microemulsion Flooding 
Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it's application to mature Minnelusa 
waterfloods: Technical progress report for the period of Aprit- 
June, 1994, 19:32294 (R;US) 
Mining Engineering 
Production technology under high-temperature and corrosive 
environment.: Development of corrosion-resistant materials 
and sealing technology, 19:32319 (RA;JP;In Japanese) 


Field evaluation 


New well testing 
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Miscible-Phase Displacement 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, January 1, 1994— 
March 31, 1994, 19:32237 (R;US) 

Pressure Dependence 

Advanced reservoir evaluation technology.: New well testing 

technology, 19:32274 (RA;JP;In Japanese) 
Productivity 

Well stimulation technology.: Research for a tight carbonate 

reservoir, 19:32302 (RA;JP;In Japanese) 
Sensitivity 

Advanced reservoir evaluation technology.: New well testing 

technology, 19:32274 (RA;JP;In Japanese) 
Waste Water 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 

Waterflooding 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it's application to mature Minnelusa 
waterfloods: Technical progress report for the period of April- 
June, 1994, 19:32294 (R;US) 

Development of cost-effective surfactant flooding technology: 
Quarterly report, January 1, 1994—March 31, 1994, 19:32295 
(R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: [Quarterly report], 
April 1-June 30, 1994, 19:32241 (R;US) 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, April-June 1994, 
19:32296 (R;US) 

Well Casings 

Drilling technology for horizontal wellis.: Well path design pro- 

gram, 19:32315 (RA;JP;In Japanese) 
Well Completion 

Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;in Japanese) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R:US) 

Drilling technology for horizontal wells.: State-of-the-art comple- 
tion technology, 19:32316 (RA;JP;In Japanese) 

Well Drilling 

Drilling technology for horizontal wells.: Well path design pro- 

gram, 19:32315 (RA;JP;ln Japanese) 
Well Pressure 

Reservoir simulation programs for horizontal wells, 19:32282 

(RA;JP;in Japanese) 
OKLAHOMA 

Continued support of the natural resources information system 
(NRIS) for the State of Oklahoma: Quarterly technical progress 
report, April 1, 1994—June 30, 1994, 19:32293 (R;US) 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

Development of gamma-ray scanning facilities for on-line inves- 
tigation of distillation columns, 19:34150 (I;MY) 

ON-LINE MEASUREMENT SYSTEMS 

GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems / Data Acquisition and Control Systems), 
19:32587 (R;US) 

ON-SITE INSPECTION 

Recommended observational skills training for IAEA safeguards 
inspections: Final report: Recommended observational skills 
training for IAEA safeguards inspections, 19:33528 (R;US) 

ONDULATOR RADIATION 

Experimental characterization of ALS undulator radiation, 
19:34089 (R;US) 

ONTARIO PHWR PICKERING-1 REACTOR 

See PICKERING-1 REACTOR 

OPERATIONS OFFICES 
See US DOE FIELD OFFICES 





OPIX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
OPTICAL FIBERS 
Standard testing procedures for optical fiber and unshielded 
twisted pair at Sandia National Laboratories: Revision, 
19:33923 (R;US) 
Tunable cw blue, green, orange and red upconversion fiber 
lasers at room temperature, 19:33697 (R;US) 
OPTICAL SYSTEMS 
Future trends in optical coatings for high-power laser applica- 
tions, 19:34987 (R;US) 
Pulsewidth-dependent damage measurements of dielectric ma- 
terials, 19:33958 (R;US) 
OPTIMIZATION 
Technologies for offshore marginal oil field development.: Opti- 
mization program for offshore oil field development system, 
19:32321 (RA;JP;In Japanese) 
ORANGE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
ORBITS 
Beam position correction in the Fermilab linac, 19:33997 (R;US) 
ORDNANCE 
Demilitarization and disposal technologies for conventional mu- 
nitions and energetic materials, 19:34194 (R;US) 
ORELA 
The ORNL neutron-capture cross section facility, 19:34024 
(R;US) 
ORGANIC ACIDS 
See also HUMIC ACIDS 
Analysis of radioactive mixed hazardous waste using derivati- 
zation gas chromatography/mass spectrometry, liquid 


chromatography, and liquid chromatography/mass spectrom- 


etry, 19:33762 (R;US) 


ORGANIC COMPOUNDS 
See also AMINES 

AROMATICS 
HY DROAROMATICS 
HYDROCARBONS 
KETONES 
ORGANIC ACIDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report for period, April 1—June 
30, 1994, 19:33358 (R;US) 

Grout disposal facility vault exhauster: Technical background 
document on demonstration of best available control technol- 
ogy for toxics, 19:32493 (R;US) 

In situ peroxidation of TCE contaminated soil, 19:34290 (R;US) 

Low temperature hydrothermal destruction of organics in Han- 
ford tank wastes, 19:32520 (R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 1, 19:32722 
(R;US) 

Pilot plant testing of IGT’s two-stage fluidized-bed/cyclonic ag- 
glomerating combustor, 19:33477 (R;US) 

Protocol for VOC-Arid ID remediation performance characteriza- 
tion, 19:32772 (R;US) 

Remediation of ground water containing volatile organic com- 
pounds and tritium, 19:32787 (R;US) 

Sampling and analysis of water from Upper Three Runs and its 
wetlands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(characterization of organic compounds in carbonate sedi- 
ments), 19:32344 (RA;JP;In Japanese) 

Sour gas plant remediation technology research and demon- 
stration project, Task 7.53: Topical report, January—December 
1993, 19:34303 (R;US) 


ORNL 


The influence of interfacial properties on two-phase liquid flow of 
organic contaminants in groundwater: Progress report, 
September 1, 1993—August 31, 1994, 19:34302 (R;US) 

Waste Tank Organic Safety Project organic concentration mech- 
anisms task: FY 1994 progress report, 19:32500 (R;US) 


ORGANIC MATTER 
See aiso KEROGEN 
PEAT 
Hydrothermal processing of Hanford tank waste: Organic de- 
struction technology development task annual report — FY 
1993, 19:32503 (R;US) 
Mobilization and transport of dissolved organic matter and its bio- 
logical effects in acidified, humic freshwaters, 19:34475 (R;SE) 


ORGANIC POLYMERS 
See also PLASTIC FOAMS 
RESINS 
RUBBERS 

Conducting polymers as corrosion resistant coatings, 19:33587 

(R;US) 
ORGANIC SOLVENTS 

Adsorption decontamination of radioactive waste solvent by ac- 
tivated alumina and bauxites, 19:32660 (R;US) 

Catalytic combustion of solvent containing air on base metal 
catalysts, 19:34262 (R;DE;In German) 

Oak Ridge K-25 Site chlorinated solvent pollution prevention op- 
portunity assessment, 19:32468 (R;US) 

Precision cleaning with supercritical carbon dioxide for the elimi- 
nation of organic solvents and the reduction of hazardous 
wastes, 19:33858 (R;US) 

Resource Conservation and Recovery Act (RCRA) Part B per- 
mit application for tank storage units at the Oak Ridge Y-12 
Plant, 19:32680 (R;US) 


ORGANIC SULFUR COMPOUNDS 
See also BEDT-TTF 
THIONAPHTHENES 
Analyzing organic sulfur in coal/char: Integrated mild gasifica- 
tion/XANES methods: Technical report, 1 March-31 May 
1994, 19:32115 (R;US) 
Microbial extraction of sulfur from model coal organosulfur com- 
pounds, 19:32055 (R;US) 
VHF EPR quantitation and speciation of organic sulfur in coal: 
Technical report, 1 March-31 May 1994, 19:32147 (R;US) 


ORGANIC SUPERCONDUCTORS 
See also BEDT-TTF 
Anomalous variation of the normal state resistance of «- 
(BEDT-TTF)oCuN(CN)oBr with temperature and hydrostatic 
pressure. Small polaron, 19:33654 (R;US) 
Positron annihilation studies of organic superconductivity, 
19:33653 (R;US) 


ORGANIC WASTES 

Experimental techniques to determine salt formation and deposi- 
tion in supercritical water oxidation reactors, 19:32535 (R;US) 

Molten salt oxidation of mixed waste: Preliminary bench-scale 
experiments without radioactivity, 19:32491 (R;US) 

Recent advances in the development of high average power 
induction accelerators for industrial and environmental appli- 
cations, 19:33991 (R;US) 

Sitewide railroad ties volatile organic package, 19:33352 (R;US) 


ORGDP 

1993 annual report of hazardous waste activities for the Oak 
Ridge K-25 site, 19:32466 (R;US) 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, April 1, 
1994—June 30, 1994, 19:32430 (R;US) 

Oak Ridge K-25 Site chlorinated solvent pollution prevention op- 
portunity assessment, 19:32468 (R;US) 

Routine environmental audit of the K-25 Site, Oak Ridge, Ten- 
nessee, 19:32696 (R;US) 


ORNL 
Annual status report on Federal Facility Agreement compliance 
for the Liquid Low-Level Waste tank systems at Oak Ridge 
National Laboratory, 19:32437 (R;US) 
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ORNL 


Closure of a unique mixed waste storage canal at the Dept. of 
Energy's Oak Ridge National Laboratory (ORNL), 19:32414 
(R;US) 

Concentration of Melton Valley Storage Tank surrogates with a 
wiped film evaporator, 19:32492 (R;US) 

Detailed Leak Detection Test Plan and schedule for the Oak 
Ridge National Laboratory liquid low-level waste active 
pipelines, 19:32435 (R;US) 

Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 

Environmental sample management, 19:32729 (R;US) 

Fluid dynamic studies for a simulated Melton Valley Storage 
Tank slurry, 19:32393 (R;US) 

Historical and programmatic overview of Building 3019, 
19:32382 (R;US 

Implementation Plan for Liquid Low-Level Radioactive Waste tank 
systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:32436 (R;US) 

Preliminary analysis of the ORNL Liquid Low-Level Waste sys- 
tem, 19:32488 (R;US) 

Program Management Plan for the Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge National Laboratory Site Environmental 
Restoration Program, 19:32765 (R;US) 

Waste minimization/poliution prevention study of high-priority 
waste streams, 19:32489 (R;US) 

ORPHEE REACTOR 
Heavy water isotopic rectification in the "ORPHEE” reactor. 
SACLAY studies Centre, 19:32845 (R;FR;In French) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLOGRAPHS 
Full bandwidth linear accelerator microstructure characteriza- 
tion, 19:33936 (R;US) 

OSUR REACTOR 

Nuclear Reactor Sharing Program, 19:33235 (R;US) 
OUTER CONTINENTAL SHELF 

See CONTINENTAL SHELF 
OUTPUT 

See PRODUCTION 
OXALATES 

Heterogeneous nucleation of calcium oxalate on native oxide 

surfaces, 19:33648 (R;US) 
OXETANE 
See ETHERS 
OXIDATION 

See also COMBUSTION 

Studies of incipient oxidation of pyrite for improved rejection: 
Seventh quarterly technical progress report, April 1, 1994— 
June 30, 1994, 19:32047 (R;US) 

OXIMES 
Study on the extraction of Am** and rare earth elements with 6- 
oxime extractant (7804) (il), 19:33817 (R;CN;In Chinese) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 

Renewable hydrogen production for fossil fuel processing, 
19:32865 (R;US) 

Renewable hydrogen production for fossil fuel processing, 
19:32872 (RA;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 

Impurity behavior during ion-Bernstein wave heating in PBX-M, 

19:34805 (R;US) 
OZONE 

An assessment of the risk of chronic lung injury attributable to 
long-term ozone exposure, 19:34469 (R;US) 

Evaluation of a no-clean soldering process designed to elimi- 
nate the use of ozone depleting chemicals, 19:34271 (R;US) 


Ozone-depleting-substance 
19:34239 (R;US) 

Potential impacts on air quality of the use of ethanol as an alter- 
native fuel: Final report, 19:32910 (R;US) 

Simultaneous tropospheric ozone monitoring using lidar and 
DOAS systems, 19:34264 (R;SE) 

1,2-ETHANEDIOL 
See GLYCOLS 


control and phase-out pian, 


p 


P CODES 
PAGAN: Code System Performance Assessment Ground-Water 
Analysis Low-Level Nuclear Waste, 19:35057 (CM;US) 
PDQ8: 1,2 or 3-d few-gp diffusion depletion, 19:35042 (CM;US) 
P WAVES 
P-wave signatures and parameterization of 
isotropic media: An overview, 19:34484 (R;US) 
P-TYPE CONDUCTORS 
The effect of resistivity on the minority carrier lifetime of chro- 
mium doped P-type silicon, 19:33708 (RA;US) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 
Co-combustion of used packaging, 19:32985 (RA;Fl) 
Performance-oriented packaging: A guide to identifying and de- 
signing: Identifying and designing hazardous materials 
packaging for compliance with post HM-181 DOT Regula- 
tions, 19:33848 (R;US) 
PACKAGING RULES 
Expert systems for the transportation of hazardous and radioac- 
tive materials, 19:32387 (R;US) 


transversely 


Pertormance-oriented packaging: A guide to identifying and de- 


signing: Identifying and designing hazardous materials 
packaging for compliance with post HM-181 DOT Regula- 
tions, 19:33848 (R;US) 
PADUCAH PLANT 
Assessment of the influences of groundwater colloids on the mi- 
gration of technetium-99 at the Paducah Gaseous Diffusion 
Plant Site in Paducah, Kentucky, 19:34339 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR PRODUCTION 
Who needs light stops?: Direct partonic, vector-meson- 
dominant and single-resolved-photonic two-photon processes 
for charm-quark pair production, 19:34719 (R;JP) 
PALEOMAGNETISM 
Tectonic history of sedimentary basins, 19:32253 (RA;JP;In 
Japanese) 
PALLADIUM 
Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 
Investigation of mechanical properties and their relation to the 
internal structure of nanocrystalline metals and composites: 
Technical progress report, 1 March 1993-1 July 1994, 
19:33571 (R;US) 
Properties of aged metal tritides, 19:33818 (R;US) 
PALLADIUM ALLOYS 
Calculations of alloy phases with a direct Monte-Carlo method, 
19:33539 (R;US) 
Non-Fermi liquid scaling in UPd,Cus_,(x = 1,1.5), 19:33536 
(R;US) 
Phase transformations and phase relations in TispPdjso_x) TMx 
alloys, 19:33606 (R;US) 
PALLADIUM COMPLEXES 
Noble metal catalyzed hydrogen generation from formic acid in 


nitrite-containing simulated nuclear waste media, 19:32512 
(R;US) 
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PALLADIUM HYDRIDES 
Thermodynamic characterization of new palladium alloy tritides, 
19:33652 (R;US) 

PALLADIUM NITRATES 

See NITRATES 
PANINDCO PROCESS 

See COAL GASIFICATION 
PANTEX PLANT 

High Consequence System Surety: Issue 1, 19:32838 (R;US) 
PAPER 

High-intensity drying processes 
(R;US) 

Proof of concept test and evaluation (pilot/mill testing) of Lasen- 
tec refining sensor: Final report, 19:33483 (R;US) 

PAPER INDUSTRY 

KUITU - Energy-efficient mechanical pulping: Final report on the 
energy research programme 1988-1992, 19:33487 (R;Fl) 

Offdesign operation of kraft recovery boiler, 19:32900 (R;Fl) 

PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

DONIO: Distributed object network I/O library, 19:35069 (R;US) 

Embedded microclusters in zeolites and cluster beam sputtering 
— simulation on parallel computers: Progress report, Septem- 
ber 1993—September 1994, 19:33682 (R;US) 

Realizing parallel reduction operation in Sisal 1.2: Revision 1, 
19:35078 (R;US) 

Realizing parallel reduction operations in Sisal 1.2, 19:35077 
(R;US) 

West Virginia US Department of Energy experimental program 
to stimulate competitive research: Section 2: Human re- 
source development; Section 3: Carbon-based structural 
materials research cluster; Section 3: Data parallel algorithms 
for scientific computing, 19:33356 (R;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARAMETRIC OSCILLATORS 

Solid state frequency conversion technology for remote sensing, 
19:34171 (R;US) 

PARTIAL DIFFERENTIAL EQUATIONS 

See also NAVIER-STOKES EQUATIONS 

Singularities and symmetries of nonlinear ordinary and partial 
differential equations: Technical report, May 15, 1993—May 
14, 1994, 19:34796 (R;US) 

PARTICLE BEAM FUSION ACCELERATOR 
Particle beam fusion progress report for 1989, 19:34975 (R;US) 
PARTICLE BEAMS 
Bunched beam instability with frequency spread, 19:34096 
(R;US) 
PARTICLE BOOSTERS 
Niobium coaxial quarter-wave cavities, 19:34010 (R;US) 
PARTICLE DECAY 

Search for new particles decaying to dijets in pp collisions at ,/s 

= 1.8 TeV, 19:34623 (R;US) 
PARTICLE LOSSES 

High performance computing for beam physics applications, 

19:34000 (R;US) 
PARTICLE PRODUCTION 

See also PAIR PRODUCTION 

Perturbative QCD tests from the LEP, HERA, and TEVATRON 
colliders, 19:34593 (R;US) 

PARTICLE SIZE 
Moessbauer spectroscopy, x-ray diffraction and magnetic mea- 
surements of iron-nickel ultrafine particles, 19:34774 (R;BR) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 

Bed material agglomeration during fluidized bed combustion: 
Technical progress report, 1 April 1994-30 June 1994, 
19:32224 (R;US) 

Power Systems Development Facility: Quarterly technical 
progress report, April 1-June 30, 1994, 19:32209 (R;US) 

Westinghouse advanced particle filter system, 19:32061 (R;US) 


impulse drying, 19:33482 


PEROVSKITES 





PARTON MODEL 
Probing lumps of wee partons in deep inelastic scattering, 
19:34615 (R;DE) 
PASSIVE SOLAR COOLING SYSTEMS 
Technology simulation set: Multi-layered glazing: A part of an 
IEA working document. IEA Task 13 "Advanced solar low- 
energy buildings”, 19:32954 (R;DK) 
PASSIVE SOLAR HEATING SYSTEMS 
Technology simulation set: Multi-layered glazing: A part of an 
IEA working document. IEA Task 13 "Advanced solar low- 
energy buildings”, 19:32954 (R;DK) 
PATGAS PROCESS 
See COAL GASIFICATION 
PATHOLOGICAL CHANGES 
Optical diagnostics based on elastic scattering: An update of 
clinical demonstrations with the Optical Biopsy System, 
19:34397 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 


Impurity behavior during ion-Bernstein wave heating in PBX-M, 
19:34805 (R;US) 


PCB 
See POLYCHLORINATED BIPHENYLS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-1 REACTOR 
Disposal options for burner ash from spent graphite fuel: Final 
study report November 1993, 19:33093 (R;US) 
PEAT 
Artificial dewatering of peat: Peat production methods for the 
mechanical dewatering process, 19:32051 (R;Fl) 


Characterisation of fuels for advanced pressurised combustion, 
19:32199 (RA;Fl) 


Peat reserves of Finland, 19:32192 (R;Fl;In Finnish) 
PEATLANDS 
See WETLANDS 


PELLET INJECTION 
A centrifuge COz pellet cleaning system, 19:34927 (R;US) 
The design and performance of a twenty barrel hydrogen pellet 
injector for Alcator C-Mod, 19:34930 (R;US) 
PELLETS 
See also FUEL PELLETS 
WASTE PELLETS 
Development of an integrated, unattended assay system for 
LWR-MOxX fuel pellet trays, 19:32825 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
Materials processing using a variable frequency microwave fur- 
nace, 19:33618 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 
Closed orbit distortion from parasitic collisions in PEP-ll, 
19:34103 (R;US) 
Sources of amplitude-dependent tune shift in the PEP-II design 
and their compensation with octupoles, 19:34104 (R;US) 
PEPTIDES 
Development of MAG3 p-nitrophenyl ester for technetium-99m 
and rhenium-188 labeling of amines and peptides, 19:34377 
(R;US) 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERMALLOY 
Giant magnetoresistance calculated from first principles, 
19:33541 (R;US) 
PEROVSKITES 


Neutron and X-ray diffraction from modulated structures, 
19:34779 (R;DK) 
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PEROXIDASES 


PEROXIDASES 

Use of the electrically driven emulsion-phase contactor for a 
biphasic liquid-liquid enzyme system: The oxidation of p-cresol 
by aqueous-phase horseradish peroxidase, 19:34376 (R;US) 

PERSIAN GULF 

The impact of the Persian Gulf crisis on household energy con- 

sumption and expenditure patterns, 19:32325 (R;US) 
PERSONAL COMPUTERS 

Energy consumption of personal computer workstations, 

19:33424 (R;US) 
PERSONNEL 

See also SECURITY PERSONNEL 

Comprehensive baseline hazard assessments, 19:32562 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2: Human error probability 
(HEP) data; Volume 5, Revision 4, 19:33288 (R;US) 

Potential radiological exposure rates resulting from hypothetical 
dome failure at Tank W-10, 19:32487 (R;US) 

Practical applications of internal dose calculations, 19:34462 
(R;US) 

Recommended observational skills training for IAEA safeguards 
inspections: Final report: Recommended observational skills 
training for IAEA safeguards inspections, 19:33528 (R;US) 

PERSONNEL DOSIMETRY 
Monte Carlo computed field parameters for the design of photon 
personal dosemeters, 19:34141 (IA;AT) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PESTICIDES 

The determination of pesticide residues in local vegetables by 

means of neutron activation technique, 19:33754 (R;TH) 
PETN 

Shock-wave behavior in explosive monocrystals, 19:34192 

(R;US) 
PETROGENESIS 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (turbidite sandstone), 
19:32247 (RA;JP;In Japanese) 

PETROLEUM 
Abandoned Wells 

Energy situation in the former USSR before and after dissolution 

of the union, 19:32233 (R;JP;In Japanese) 
Accidents 

Future of coastal (petroleum) tankers the shortage of which is 
worried about.: Trend of their regional supply and demand, 
19:32339 (R;JP;in Japanese) 

Artificial Lifts 

Basic research on production technology, 19:32318 (RA;JP;In 

Japanese) 
Augmentation 

Basic research on production technology, 19:32318 (RA;JP;In 

Japanese) 
Compiled Data 

International petroleum statistics report, August 1994, 19:32327 
(R;US) 

international petroleum statistics report, September 1994, 
19:33385 (R;US) 

Enhanced Recovery 

SUPRI Heavy Oil Research Program: Seventeenth annual re- 
port, February 8, 1993—February 7, 1994, 19:32299 (R;US) 

Scaling of bubble growth in a porous medium, 19:32298 (R;US) 

Environmental Effects 

Proposed IMS infrastructure improvement project, Seward, 
Alaska: Final environmental impact statement, 19:32335 
(R;US) 

Environmental Impacts 

The damage function approach for estimating fuel cycle exter- 

nalities, 19:32187 (R;US) 
Fluid Mechanics 

Basic research on production technology, 19:32318 (RA;JP;in 

Japanese) 
Formation Free Energy 

Simulation for integration of generation, migration and accumu- 

lation of petroleum.: Research on source rock evaluation 
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(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;In Japanese) 
Materials Recovery 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test, 
19:32308 (RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (radial core flooding experiments), 19:32307 
(RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (whole core flooding experiments), 19:32306 
(RA;JP;In Japanese) 

Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 
oil field, Turkey, 19:32304 (RA;JP;In Japanese) 

Heavy oil EOR technology.: Monitoring technology for EOR pro- 
cess, 19:32305 (RA;JP;in Japanese) 

Maturation 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;in Japanese) 

Migration 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(relationship between oil saturation and oil expulsion), 
19:32342 (RA;JP;In Japanese) 

Oil Spills 

Future of coastal (petroleum) tankers the shortaae of which is 
worried about.: Trend of their regional supply and demand, 
19:32339 (R;JP;In Japanese) 

Origin 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;in Japanese) 

Petroleum Geology 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;In Japanese) 

Pour Point 

Basic research on production technology, 19:32318 (RA;JP;In 

Japanese) 
Production 

Energy situation in the former USSR before and after dissolution 
of the union, 19:32233 (R;JP;In Japanese) 

International petroleum statistics report, September 1994, 
19:33385 (R;US) 

Productivity 

Basic research on production technology, 19:32318 (RA:JP:In 
Japanese) 

Energy situation in the former USSR before and after dissolution 
of the union, 19:32233 (R;JP;in Japanese) 

Source Rocks 

Simulation for integration of gerieration, migration and accumu- 
lation of petroleum.: Case study using the basin model 
‘SIGMA-2D’ (Akita sedimentary basin), 19:32251 (RA;JP;In 
Japanese) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(characterization of organic compounds in carbonate sedi- 
ments), 19:32344 (RA;JP;In Japanese) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Improvement of the basin model 
"SIGMA-2D’, 19:32345 (RA;JP;In Japanese) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(experimental simulation of oil cracking in source rock), 
19:32343 (RA;JP;In Japanese) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(relationship between oil saturation and oil expulsion), 
19:32342 (RA;JP;In Japanese) 





Supply and Demand 

International petroleum statistics report, September 1994, 
19:33385 (R;US) 

Monthly energy review, September 1994, 19:32230 (R;US) 

The impact of the Persian Gulf crisis on household energy con- 
sumption and expenditure patterns, 19:32325 (R;US) 

Two-Phase Flow 

Basic research on production technology, 19:32318 (RA;JP;In 

Japanese) 
Well Stimulation 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test, 
19:32308 (RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (radial core flooding experiments), 19:32307 
(RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (whole core flooding experiments), 19:32306 
(RA;JP;in Japanese) 

Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 
oil field, Turkey, 19:32304 (RA;JP;in Japanese) 

Heavy oil EOR technology.: Monitoring technology for EOR pro- 
cess, 19:32305 (RA;JP;In Japanese) 

Wholesale Prices 

Monthly energy review, September 1994, 19:32230 (R;US) 

Petroleum Supply Monthly, September 1994, 19:32326 (R;US) 

The impact of the Persian Gulf crisis on household energy con- 
sumption and expenditure patterns, 19:32325 (R;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 
PETROLEUM DEPOSITS 

See also OIL FIELDS 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (core analysis technology), 19:32271 
(RA;JP;In Japanese) 

Computerized Simulation 

Space adaptive network in the oilfield simulations, 19:32235 

(R;FR;In French) 
Computers 

Advanced reservoir evaluation technology.: Computer pre/post 
processing system for reservoir simulation, 19:32275 
(RA;JP;In Japanese) 

Engineering Geology 

Advanced reservoir evaluation technology.: Computer pre/post 
processing system for reservoir simulation, 19:32275 
(RA;JP;In Japanese) 

Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;In Japanese) 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (research on the application of flexible 
grid to reservoir simulation), 19:32273 (RA;JP;In Japanese) 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA;JP;In Japanese) 

Exploitation 

Basic research for oil development technologies in the arctic re- 
gions, 19:32283 (RA;JP;In Japanese) 

Record of TRC’s activities in the fiscal year 1992, 19:32245 
(R;JP;In Japanese) 

Exploration 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;In 
Japanese) 

Fractured Reservoirs 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA;JP;in Japanese) 

Geologic Formations 

Simulation for integration of generation, migration and accumu- 

lation of petroleum.: Case study using the basin model 


PETROLEUM DEPOSITS 
Well Stimulation 


"SIGMA-2D’ (Akita sedimentary basin), 19:32251 (RA;JP:In 
Japanese) 
Geologic Surveys 
Hunton Group core workshop and field trip, 19:32238 (R;US) 
Geology 
Interdisciplinary study of reservoir compartments: [Quarterly re- 
port, April 1, 1994—June 30, 1994], 19:32239 (R;US) 
Geophysical Surveys 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;in Japanese) 
Hydraulic Fracturing 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA;JP;in Japanese) 
Numerical Analysis 
Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Improvement of the basin model 
'SIGMA-2D’, 19:32345 (RA;JP;in Japanese) 
Offshore Sites 
Basic research for oil development technologies in the arctic re- 
gions, 19:32283 (RA;JP;In Japanese) 
Oil Wells 
Advanced reservoir evaluation technology.: New well testing 
technology, 19:32274 (RA;JP;In Japanese) 
Origin 
Record of TRC’s activities in the fiscal year 1992, 19:32245 
(R;JP;ln Japanese) 
Reservoir Engineering 
Interdisciplinary study of reservoir compartments: [Quarterly re- 
port, April 1, 1994—June 30, 1994], 19:32239 (R;US) 
Reservoir Rock 
Record of TRC’s activities in the fiscal year 1992, 19:32245 
(R;JP;In Japanese) 
Resource Assessment 
Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, January 1, 1994— 
March 31, 1994, 19:32237 (R;US) 
Sedimentary Basins 
Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Case study using the basin model 
"SIGMA-2D’ (Akita sedimentary basin), 19:32251 (RA;JP;In 
Japanese) 
Seismic Surveys 
Interdisciplinary study of reservoir compartments: [Quarterly re- 
port, April 1, 1994—June 30, 1994], 19:32239 (R;US) 
Sensitivity Analysis 
Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Improvement of the basin model 
"SIGMA-2D’, 19:32345 (RA;JP;in Japanese) 
Simulation 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (research on the application of flexible 
grid to reservoir simulation), 19:32273 (RA;JP;in Japanese) 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA:JP;In Japanese) 
Simulators 
Advanced reservoir evaluation technology.: Computer pre/post 
processing system for reservoir simulation, 19:32275 
(RA;JP;In Japanese) 
Source Rocks 
Record of TRC's activities in the fiscal year 1992, 19:32245 
(R;JP;in Japanese) 
Well Spacing 
Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;In Japanese) 
Well Stimulation 
Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (evaluation technology for naturally 
fractured reservoirs), 19:32272 (RA;JP;in Japanese) 
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PETROLEUM GEOLOGY 


PETROLEUM GEOLOGY 
Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;in Japanese) 
Tectonic history of sedimentary basins, 19:32253 (RA;JP;In 
Japanese) 
PETROLEUM INDUSTRY 
Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 
Hazard analysis practices of oil companies and the decisions of 
exploration-production, 19:32290 (R;FR;In French) 
U.S. Energy industry financial developments 1994 second quar- 
ter, 19:32232 (R;US 
PETROLEUM PRODUCTS 
See also FUEL OILS 
GASOLINE 
Winter fuels report 
(R;US) 
PETROLEUM RESIDUES 
The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, April 1994—June 1994, 19:32103 
(R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHARMACEUTICALS 
See DRUGS 
PHASE TRANSFORMATIONS 
See also CRYSTALLIZATION 
Calculations of alloy phases with a direct Monte-Carlo method, 
19:33539 (R;US) 
PHENOLS 
See also CRESOLS 
Preconversion catalytic deoxygenation of phenolic functional 
groups: Quarterly technical progress report, 1 April 1994—30 
June 1994, 19:33485 (R;US) 
PHI4-FIELD THEORY 
The high temperature phase transition for the ¢* theory, 
19:34548 (IA;DE) 
PHILIPPINES 
Nuclear medicine 
19:34401 (R;PH) 
PHOSPHATE GLASS 
Lead-indium phosphate 
19:33674 (R;US) 
PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHINES 
Determination of volatile, toxic hydrogen phosphides in the sedi- 
ments of the Elbe river, the Elbe estuaries and the Heligoland 
Bay: Final report, 19:34365 (R;DE) 
PHOSPHORS 
See also GLASS SCINTILLATORS 
LIQUID SCINTILLATORS 
MOCVD of gallium and calcium sulfides for improved phosphor 
processing, 19:33698 (R;US) 
PHOSPHORUS 
Atom probe field ion microscopy of type 308 CRE stainless steel 
welds, 19:33568 (R;US) 
PHOTOCATHODES 
Fabrication and characterization of cesium telluride photocath- 
odes: A promising electron source for the Los Alamos 
Advanced FEL, 19:33942 (R;US) 
Performance of cesium telluride photocathodes as an electron 
source for the Los Alamos FEL, 19:33941 (R:US) 
Photocathodes for free electron lasers, 19:33940 (R;US) 
PHOTODETECTORS 
Simultaneous multi-element atomic absorption system using 
photodiode array detector, 19:33744 (I:MY) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 


week ending October 7 


the Philippine Heart Center experience, 


glasses for optical applications, 


PHOTOGRAPHS 
See IMAGES 


PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 

PHOTON TRANSMISSION SCANNING 
Development of gamma-ray scanning facilities for on-line inves- 
tigation of distillation columns, 19:34150 (I;MY) 
PHOTON-ATOM COLLISIONS 
ionization of atoms by high energy photons, 19:34760 (R;US) 
PHOTON-ELECTRON COLLISIONS 
Status of the LBL experiment on femtosecond x-ray generation 
through 90° Thomson scattering, 19:32860 (R;US) 
PHOTON-MOLECULE COLLISIONS 
Electron attachment to excited molecules, 19:34752 (R;US) 
PHOTON-PHOTON INTERACTIONS 

Determination of the radiative decay width of the n- meson, 
19:34616 (R;DE) 

Physics at high energy photon photon colliders, 19:34678 (R;US) 

Strong WW scattering at photon linear colliders, 19:34677 (R;US) 

Study of resonance production in yy — K*K~, 19:34671 (RA;JP) 

PHOTONS 

Measurement of Quasi-Real Photon Structure Function F2 with 
AMY detector, 19:34600 (RA;JP) 

Measurement of the photon structure function F27 and jets pro- 
duction at TRISTAN, 19:34670 (RA;JP) 

PHOTONUCLEAR REACTIONS 

Total nuclear photoabsorption cross section in the range 0.2 - 1.0 

GeV for nuclei throughout the periodic table, 19:34708 (R;BR) 
PHOTOSYNTHESIS 

A photophysical control mechanism for zeaxanthin-associated 
radiationiess energy dissipation in photosynthesis, 19:32928 
(R;US) 

PHOTOVOLTAIC CELLS 

Correlation of polycrystalline Cu(in,Ga)Se. device efficiency 
with homojunction depth and interfacial structure: X-ray 
photoemission and positron annihilation spectroscopic char- 
acterization, 19:32929 (R;US) 

Hydrogen diffusion and passivation mechanisms, 19:32938 
(RA;US) 

NREL Photovoltaic Program FY 1993, 19:32932 (R;US) 

Solar collector manufacturing activity 1993, 19:32957 (R;US) 

Thermophotovoltaics bibliography, 19:32933 (R;US) 

PHOTOVOLTAIC POWER PLANTS 

Analyses of grounded and ungrounded photovoltaic power sys- 
tems, 19:32950 (R;US) 

Possibilities of rational energy use and evaluation of solar 
energy sources on the basis of cost aspects in model commu- 
nities: 8th technical report on the research project: analysis of 
possibilities of practical use of solar energy and development 
perspectives in Nordrhein-Westfalen, 19:33371 (R;DE;In Ger- 
man) 

Southeast regional experiment station: Final report, 19:32945 
(R;US) 

Trimode Power Converter optimizes PV, diesel and battery en- 
ergy sources, 19:32951 (R;US) 

PHOTOVOLTAIC POWER SUPPLIES 

Analyses of grounded and ungrounded photovoltaic power sys- 
tems, 19:32950 (R;US) 

Battery and charge controller evaluations in small stand-alone 
PV systems, 19:32949 (R;US) 

Solar technologies Cologne - the focus. Qualification of the 
photovoltaic components in the laboratories of the TUeV- 
Rheinland, 19:32947 (|;DE;in German) 

Southeast regional experiment station: Final report, 19:32945 
(R;US) 

Tapping into the sun: Today's applications of photovoltaic tech- 
nology, 19:32931 (R;US) 

The Photovoltaic Higher Education National Exemplar Facility 
(PHENEF): Final report, [August 1, 1980—-September 30, 
1991], 19:32946 (R;US) 

The interconnection of photovoltaic power systems with the util- 
ity grid: An overview for utility engineers, 19:32948 (R;US) 
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PHWR TYPE REACTORS 
See also BRUCE-3 REACTOR 
KAKRAPAR-1 REACTOR 
NARORA-1 REACTOR 
PICKERING-1 REACTOR 
POINT LEPREAU-1 REACTOR 
WOLSUNG-1 REACTOR 

An analysis of the fuel temperature history and microstructure of 
an irradiated PHWR fuel element by computer modelling and 
post-irradiation examination, 19:33120 (IA;CA) 

Ballooning and rupture behaviour of PHWR fuel cladding, 
19:33117 (IA;CA) 

Fuel bundle development and type testing, 19:33127 (IA;CA) 

Self-reliance in PHWR fuel production, 19:33097 (IA;CA) 

PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROPERTIES 

Elastic wave exploration.: Data processing of shear wave data, 
19:32346 (RA;JP;iIn Japanese) 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;iIn 
Japanese) 

Elastic wave exploration.: Field data acquisition of shear wave, 
19:32266 (RA;JP;In Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;In Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Integrated evaluation technology, 19:32270 
(RA;JP;In Japanese) 

PHYSICS 
See also ATOMIC PHYSICS 
CHEMICAL PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
Edwin M. McMillan, A biographical sketch, 19:34499 (R;US) 
PICKERING-1 REACTOR 

An overview of the examination of fuel as follow-up to the 1988 
November overpower transient in Pickering NGS-A Unit 1 
(Nuclear Generating Station.), 19:33107 (IA;CA) 

CAFE - a probabilistic model for predicting CANDU fuel SCC 
power ramp failures, 19:33123 (IA;CA) 

Recent operating experience with 28 element fuel at Pickering 
NGS, 19:33106 (IA;CA) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See PIGMENTS 
PIGMENTS 

See also CAROTENOIDS 

Studies of binary cerium(IV)-praseodymium(IV) and cerium(IV)- 
terbium(IV) oxides as pigments for ceramic applications, 
19:33644 (1;BR;in Portuguese) 

PILES 
See FOUNDATIONS 
PIN STRIPE EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
PION MINUS-PROTON INTERACTIONS 

Resonance model for xN scattering and n-meson production in 

the S,, channel, 19:34651 (R;DE) 
PION-NUCLEON INTERACTIONS 
Resonance model for xN scattering and n-meson production in 
the S,, channel, 19:34651 (R;DE) 
PION-PION INTERACTIONS 
Pion observables and QCD, 19:34575 (R;US) 
PIONS MINUS 

A possibility of +— meson production by a low energy electron 

bunch and positive ion bunch, 19:34967 (R;JP) 
PIPE JOINTS 
Fracture analyses and test of regions with nozzle and hole and 


curvature influence in nuclear vessel, 19:33909 (R;CN;In Chi- 
nese) 


PLASMA 


PIPELINES 

Detailed Leak Detection Test Plan and schedule for the Oak 
Ridge National Laboratory liquid low-level waste active 
pipelines, 19:32435 (R;US) 

GIS least-cost analysis approach for siting gas pipeline ROWs 
19:32357 (R;US) 

PIPES 

See also MARINE RISERS 

Experimental study on a simulated primary-pipe rupture acci- 
dent of HTGR: Experimental results of air ingress behavior 2, 
19:33091 (R;JP;ln Japanese) 

S Tank Farm SL-119 saltwell piping failure analysis report, 
19:32584 (R;US) 

Validation of analysis methods for assessing flawed piping sub- 
jected to dynamic loading, 19:33198 (R;US) 

Vapor-liquid equilibrium of chlorides in aqueous systems to high 
temperatures: Application to the Geysers geothermal field, 
19:32959 (R;US) 

Welding of polyethylene pipes for gas distribution. Final report, 
19:33719 (R;SE;in Swedish) 

PIRCON-PECK PROCESS 

See DESULFURIZATION 

PISTONS 

Abrasive wear by diesel engine coal-fuel and related particles, 

19:32228 (R;US) 
PITCHES 

Upgrading mild gasification liquids to produce electrode binder 
pitch: Technical report, 1 March-31 May 1994, 19:32118 
(R;US) 

PITTSBURGH ENERGY TECHNOLOGY CENTER 

PETC review: A global role for energy: Issue 10, Summer 1994, 
19:33390 (R;US) 

PITTSBURGH OXYDESULFURIZATION PROCESS 

See DESULFURIZATION 

PLANTS 
See also ALGAE 
VEGETABLES 

Annual report and summaries of FY 1994 activities, 19:32878 
(R;US) 

Effects of various uranium leaching procedures on soil: Short- 


term vegetation growth and physiology: Progress report, April 
1994, 19:32767 (R;US) 


Interactions between forest harvesting, landscape heterogene- 
ity, and species persistence, 19:32875 (R;US) 

Spatial partitioning of water use by herbaceous and woody life- 
forms in semiarid woodlands, 19:34386 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 

A varying cross section magnetic coil diagnostic used in digital 
feedback control of plasma position in TEXT-Upgrade, 
19:34816 (RA;US) 

Analysis of plasma dynamics using the biorthogonal decomposi- 
tion, 19:34838 (R;FR) 

Atomic processes in processing plasmas, 19:34906 (R;US) 

Effects of limited spatial resolution on fluctuation measure- 
ments, 19:34824 (RA;US) 

High time-resolution measurement and analysis for 2- 
dimensional images of shuttering characteristics using an 
external transparent electrode, 19:34875 (RA;JP) 

Innovative technology for contamination control in plasma pro- 
cessing, 19:33943 (R;US) 

Physics of high energy density plasmas produced by pulsed 
power, 19:34798 (R;JP) 

Plasma burning and control in reactor core, 19:34799 (R;CN) 


Theoretical atomic physics for fusion: 1994 Annual Report, 
19:34811 (R;US) 
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PLASMA (QUARK) 


PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ARC SPRAYING 
Magnetically controlled deposition of metals using gas plasma: 
Quarterly progress report, Apri+-June 1994, 19:33574 (R;US) 
PLASMA CONFINEMENT 
See also H-MODE PLASMA CONFINEMENT 
INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 
A first step to a joint stellarator database, 19:34844 (R;DE) 
Negative-energy modes in a magnetically confined plasma in the 
framework of Maxwell-drift kinetic theory, 19:34846 (R;DE) 
PLASMA DENSITY 
A phase contrast imaging system for TEXT-U, 19:34817 (RA;US) 
Correlation radiometry of electron cyclotron radiation in TEXT- 
U, 19:34825 (RA;US) 
Fluctuation measurements using the 2 MeV heavy ion beam 
probe on TEXT-U, 19:34813 (RA;US) 
Initial operation of the 2D FIRSIS on TEXT-Upgrade, 19:34827 
(RA;US) 
The time domain triple probe method, 19:34823 (RA;US) 
PLASMA DIAGNOSTICS 
Advanced diagnostics for plasma chemistry, 19:33679 (R;US) 
Analysis methods for fast impurity ion dynamics data, 19:34808 
(R;US) 
Effects of limited spatial resolution on fluctuation measure- 
ments, 19:34824 (RA;US) 
Gain uniformity, linearity, saturation and depletion in gated 
microchannel-plate x-ray framing cameras, 19:34908 (R;US) 
Implementation of 40-ps high-speed gated-microchannel-plate 
based x-ray framing cameras on reentrant SIM's for Nova, 
19:34911 (R;US) 
Invited and contributed papers presented at the 21. EPS confer- 
ence on controlled fusion and plasma physics, 19:34877 (R;CH) 
Measurement of profiles of the space potential in JIPP T-IIU 
tokamak plasmas by slow poloidal and fast toroidal sweeps of 
a heavy ion beam, 19:34889 (R;JP) 
Measurement of the optical depth at the third electron cyclotron 
harmonic in Tore Supra, 19:34881 (RA;CH) 
Scintillating-fiber imaging detector for 14-MeV 
19:34910 (R;US) 
Studies of the density limit of elongated plasmas in TCV using a 
FIR interferometer, 19:34883 (RA;CH) 
The Thomson scattering diagnostic on the TCV tokamak, 
19:34879 (RA;CH) 
PLASMA FURNACES 
Process simulation and uncertainty analysis of plasma arc 
mixed waste treatment, 19:32417 (R;US) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
Comparison of the folded stripline and stacked stripline con- 
cepts to the folded waveguide launcher, 19:34921 (R;US) 
Experimental study of ion phase space in the approach to large 
scale chaos in wave-particle interaction, 19:34880 (RA;CH) 
W7-AS/W7-X contributions to the 20th European conference on 
controlled fusion and plasma heating, 19:34847 (R;DE) 
PLASMA IMPURITIES 
Impurity behavior during ion-Bernstein wave heating in PBX-M, 
19:34805 (R;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Stabilization of pressure-driven external modes in tokamaks 
with a resistive wall and toroidal rotation, 19:34886 (RA;CH) 
PLASMA MACROINSTABILITIES 
See also EDGE LOCALIZED MODES 
TEARING INSTABILITY 
MHD limits and axisymmetric stability of doublets, 19:34885 
(RA;CH) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA POTENTIAL 
Fluctuation measurements using the 2 MeV heavy ion beam 
probe on TEXT-U, 19:34813 (RA;US) 


neutrons, 
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Plasma potential measurements on TEXT-Upgrade with a 2 
MeV heavy ion beam probe, 19:34830 (RA;US) 

The time domain triple probe method, 19:34823 (RA;US) 

PLASMA RADIAL PROFILES 

Creation and control of variably shaped plasmas in TCV, 
19:34878 (RA;CH) 

Horizontal-view interferometer on TEXT-Upgrade, 19:34822 
(RA;US) 

Invited and contributed papers presented at the 21. EPS confer- 
ence on controlled fusion and plasma physics, 19:34877 (R;CH) 

Tearing stability of an ITER shaped plasma, 19:34887 (RA;CH) 

PLASMA SCRAPE-OFF LAYER 

Edge parameters from an energy analyzer and particle transport 
on TEXT-U, 19:34829 (RA;US) 

Enhanced scrape-off layer plasma in DIII-D double-null dis- 
charges, 19:34840 (R;US) 

Measurements of non-axisymmetric effects in the DIll-D diver- 
tor, 19:34936 (R;US) 

PLASMA SIMULATION 

Monte Carlo collision operator for 5F gyrokinetic particle simula- 

tion codes, 19:34902 (R;US) 
PLASMA WAVES 

Paraxial WKB solution of a scalar wave equation, 19:34845 

(R;DE) 
PLASTIC FOAMS 

21PF overpacks: Phenolic-foam induced corrosion, 19:33675 

(R;US) 
PLATES 
Stop motion microphotography of laser driven plates, 19:33870 
(R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 

Infrared study of carbon deposits on bimetallic catalysts: Final 

report, 1 September 1986-30 May 1994, 19:33776 (R;US) 
PLATINUM BROMIDES 

Modeling of nonlinear optic and ESR response of CDW MX ma- 
terials, 19:33695 (R;US) 

Two-band model description of electroabsorption and third- 
harmonic generation in 1-D MX linear chains, 19:34746 (R;US) 

PLATINUM CHLORIDES 

Modeling of nonlinear optic and ESR response of CDW MX ma- 
terials, 19:33695 (R;US) 

Two-band model description of electroabsorption and third- 
harmonic generation in 1-D MX linear chains, 19:34746 (R;US) 

PLATINUM IODIDES 

Modeling of nonlinear optic and ESR response of CDW MX ma- 
terials, 19:33695 (R;US) 

Two-band model description of electroabsorption and third- 
harmonic generation in 1-D MX linear chains, 19:34746 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 

Simulation of two- and three-dimensional dense solute plume 

behavior with the the METROPOL-3 code, 19:34341 (R;US) 
PLUTONIUM 

8. annual plutonium figures published for 1993/94, 19:32823 
(1;GB) 

A small scale accelerator driven subcritical assembly develop- 
ment and demonstration experiment at LAMPF, 19:32478 
(R;US) 

Accelerator-driven molten-salt blankets: 
19:32477 (R;US) 

Adjustment of activity coefficients as a function of changes in 
temperature, using the SIT: SIT: Specific Interaction Theory, 
19:33770 (R;FR;In French) 

Comparison of deliverable and exhaustible pressurized air flow 
rates in laboratory gloveboxes, 19:33880 (R;US) 

Estimation of plutonium in Hanford Site waste tanks based on 
historical records, 19:33877 (R;US) 

Excess plutonium disposition: The deep borehole option, 
19:32667 (R;US) 

HGMF of 10-L solutions, 19:32567 (R;US) 


Physics issues, 





Isotope Separation and Advanced Manufacturing Technology: 
ISAM semiannual report, Volume 3, Number 1, October 
1993—March 1994, 19:32374 (R;US) 

Laboratory project for isolation of plutonium, 19:32376 (R;US) 

Plutonium solution analyzer, 19:33748 (R;US) 

Precipitation of plutonium from acidic solutions using magne- 
sium oxide, 19:32568 (R;US) 

Preliminary hazards analysis of thermal scrap stabilization sys- 
tem: Revision 1, 19:32795 (R;US) 

Recommended plutonium release fractions from postulated 
fires: Final report, 19:32781 (R;US) 

Recovery of silver from CEPOD anolyte solutions, 19:32507 
(R;US) 

Test plan for demonstrating plutonium extraction from 10-L solu- 
tions using ElChrom extraction chromatographic resins, 
19:32569 (R;US) 

PLUTONIUM 239 

Assessment of plutonium exposures in Rongelap and Utirik pop- 
ulations by fission track analysis of urine, 19:34407 (R;US) 

The ADAPT concept: An accelerator driven system for the rapid 
and efficient disposal of plutonium, 19:32380 (R;US) 

PLUTONIUM PRODUCTION REACTORS 
See also HANFORD PRODUCTION REACTORS 
N-REACTOR 
Feeding bionomics of juvenile chinook salmon relative to thermal 
discharges in the central Columbia River, 19:32683 (R;US) 

PLUTONIUM RECYCLE TEST REACTOR 

See PRTR REACTOR 
PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT LEPREAU-1 REACTOR 

Fuel defect investigation at Point Lepreau, 19:33108 (IA;CA) 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POKHRAN EVENT 

See CONTAINED EXPLOSIONS 

NUCLEAR EXPLOSIONS 

POLAND 

Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:32155 (R;US) 

Molecular epidemiology of severe ambient air pollution on 
women and the developing fetus: Progress report, 15 
September 1993-14 September 1994, 19:34234 (R;US) 

Radiochemical monitoring of south-eastern Poland - mechanism 
of accumulation of radionuclides on the Earth surface, 
19:34325 (IA;AT) 

POLARIZED TARGETS 
Slow beam raster system at CEBAF, 19:34028 (R;US) 
POLLUTANTS 

Biological indicator measuring programme, Hamburg 1980- 
1990: Final report, 19:34243 (|;DE;In German) 

Environmental surveillance at Los Alamos during 1992, 
19:32708 (R;US) 

Geological investigations and hydrogeologic model development 
in support of DoD and DOE environmental programs on Kirt- 
land Air Force Base, New Mexico, U.S.A., 19:34345 (R;US) 

Study of pollutant chemistry by in situ photoacoustic laser diag- 
nostics, 19:32198 (RA;Fl) 

POLLUTION 
See also AIR POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
Environmental pollution-effects on national 
19:33347 (I;MY) 
POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

A pollution prevention chargeback system at Sandia National 
Laboratories, New Mexico, 19:32534 (R;US) 

Environmentally based Cost-Benefit Analysis, 
(R;SE;in Swedish) 


development, 


19:33335 


POMERANCHUK PARTICLES 


Production-integrated environmental protection: Avoiding envi- 
ronmental pollution from industrial production, 19:33345 
(1;DE;In German) 

POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
AiR FILTERS 
ELECTROSTATIC PRECIPITATORS 

Design analysis supporting 101-SY Riser 3A Spraywand 
Adapter and Lifting Yoke Design, 19:32596 (R;US) 

TMACS Test Procedure TP002: Trending, 19:32630 (R;US) 

Technical area status report for second-stage destruction and 
offgas treatment, 19:32431 (R;US) 

POLLUTION REGULATIONS 

See also CONTAMINATION REGULATIONS 

Environmental regulatory update table, July/August 1994, 
19:33381 (R;US) 

Hanford Site Environmental Report 1993, 19:32769 (R;US) 

Hanford Site environmental data for calendar year 1993- 
surface and Columbia River, 19:32710 (R;US) 

Routine environmental audit of the Hanford Site, Richland, 
Washington, 19:32697 (R;US) 

Technical assessment of workplace air sampling requirements 
at tank farm facilities: Revision 1, 19:34278 (R;US) 

POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
See MOLECULES 
POLYCHLORINATED BIPHENYLS 

Remedial investigation/feasibility study report for lower Watts 
Bar Reservoir Operable Unit, 19:32751 (R;US) 

Two practical incineration-alternative prototype dernonstrations 
for TSCA and RCRA wastes, 19:32476 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Development of the CROW™ process, 19:34304 (R;US) 

MGP soil remediation in a slurry-phase system: A pilot-scale 
test, 19:32333 (R;US) 

Manufactured gas plant sites: Characterization of wastes and 
IGT’s innovative remediation alternatives, 19:34286 (R;US) 

Molecular epidemiology of severe ambient air pollution on 
women and the developing fetus: Progress report, 15 
September 1993—14 September 1994, 19:34234 (R;US) 

Sorption and chemical transformation of PAHs on Coal Fly Ash: 
Technical progress report, May 1—July 31, 1994, 19:32145 
(R;US) 

The role of bioremediation in the treatment of gas industry 
wastes, 19:34285 (R;US) 

POLYMERS 

See also ORGANIC POLYMERS 

Complex oxidation effects in polymer degradation, 19:33805 
(R;US) 

Polymer systems testing: Final report, 19:32470 (R;US) 

Statistical mechanics of polymer systems: Final, 19:33681 
(R;US) 

Statistical mechanics of polymer systems: [Annual] progress re- 
port, [1989-1990], 19:33680 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYTETRAFLUOROETHYLENE 

Characterization of poly(tetrafluoroethylene) surfaces by atomic 
force microscopy - results and artifacts, 19:33764 (R;US) 

Using electrochemistry in device processing on 
poly(tetrafluoroethylene) substrates, 19:33596 (R;US) 
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The photoexcited triplet state of sapphyrin dication: Unusual 
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salt, 19:33689 (R;JP;in Japanese) 
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International workshop on WWER-440 reactor pressure vessel 
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pressure vessels before and after annealing, 19:33042 (RA;XA) 

Management of the Bohunice RPVs annealing procedures, 
19:33052 (RA;XA) 

Participation of the Skoda, Nuclear Machinery Plizen, Ltd. At 
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Monitoring for safety and reliability, 19:33262 (RA;XA) 
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cal report, 1 March-31 May 1994, 19:32189 (R;US) 
Semiconductor electrochemistry of coal pyrite: 
progress report, April-June 1994, 19:32143 (R;US) 
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Experimental study of ion phase space in the approach to large 
scale chaos in wave-particle interaction, 19:34880 (RA;CH) 
QINSHAN REACTOR 
The preparation and implementation of the commissioning of 
Qinshan nuclear power plant, 19:33033 (R;CN;In Chinese) 
QUADRUPOLE LINACS 
Installation of a cw radiofrequency quadrupole accelerator at 
Los Alamos National Laboratory, 19:33986 (R;US) 
QUANTUM CHROMODYNAMICS 
Bosonization with inclusion of the gluon condensate, 19:34583 
(IA;DE) 
DO quantum chromodynamics: A compilation of results pre- 
sented at DPF 1994, 19:34594 (R;US) 
Effective action for high energy scattering in QCD, 19:34582 
(IA;DE) 
Lattice results for heavy light matrix elements, 19:34578 (R;US) 
Matrix models of induced QCD, 19:34579 (IA;DE) 
Non Borel summable series and perturbative QCD, 19:34581 
(IA;DE) 
Perturbative QCD tests from the LEP, HERA, and TEVATRON 
colliders, 19:34593 (R;US) 
Physics at the Fermilab Tevatron Proton-Antiproton Collider, 
19:34640 (R;US) 
Pion observables and QCD, 19:34575 (R;US) 
QCD corrections to Higgs boson production: 
19:34577 (R;US) 
Regge asymptotics of scattering with flavour exchange in QCD, 
19:34588 (R;DE) 
Renormalisation scale uncertainty in the DIS 2+1 jet cross- 
section, 19:34608 (R;DE) 
SU(N) instantons in the field strength approach to QCD, 
19:34547 (IA;DE) 
Search for the QCD ground state, 19:34586 (R;DE) 
Summary of the working group on tests of QCD, 19:34573 (R;US) 
Testing QCD with jet physics at CDF, 19:34592 (R;US) 
Threshold effects in two-photon decays of Higgs particles, 
19:34607 (R;DE) 
QUANTUM FIELD THEORY 
See also CONSTRUCTIVE FIELD THEORY 
LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM GRAVITY 
YUKAWA NONLOCAL THEORY 


An update, 
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Constraints and Hamiltonian in light-front quantized field theory, 
19:34532 (R;BR) 

Light-front quantized field theory: (an introduction). Sponta- 
neous symmetry breaking. Phase transition in ¢* theory, 
19:34536 (R:BR) 

New improved derivative expansion for field theories with spon- 
taneous symmetry breaking, 19:34566 (R;US) 

Nonlinear theories of spin-2 field in terms of Fierz variables, 
19:34534 (R:BR) 

Relations among solutions for wave and Klein-Gordon equa- 
tions for different dimensions, 19:34533 (R;BR) 

QUANTUM GRAVITY 

Chiral rings and integrable systems for models of topological 
gravity, 19:34512 (IA;DE) 

On operator constructions in bosonic Liouville quantum gravity, 
19:34510 (IA;DE) 

QUANTUM MECHANICS 

Quantum groups and quantum homogeneous spaces, 19:34555 
(IA;DE) 

Quantum integrability of nonultralocal models through Baxteri- 
sation of quantised braided algebra, 19:34500 (R;DE) 

The integration of mind into physics, 19:34505 (R;US) 

QUARK CONDENSATION 

Exact Mquark ¥ 0 condensates in QCD;,;(Nc¢ — 00), 19:34590 
(R;US) 

QUARK CONFINEMENT 

See BAG MODEL 

QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 

Can an infrared-vanishing gluon propagator confine quarks?, 
19:34574 (R;US) 

Proton and produced particle distributions from Au+Au collisions 
at 11.6 A GeV/c, 19:34576 (R;US) 

QUARK MODEL 
See also BAG MODEL 
COLOR MODEL 
FLAVOR MODEL 
STRING MODELS 
Bosonization with inclusion of the gluon condensate, 19:34583 
(IA;DE) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON INTERACTIONS 

Can an infrared-vanishing gluon propagator confine quarks?, 
19:34574 (R;US) 

Perturbative QCD tests from the LEP, HERA, and TEVATRON 
colliders, 19:34593 (R;US) 

QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARK-HADRON INTERACTIONS 

A crystalline quark-hadron mixed phase in neutron stars, 

19:34676 (R;US) 
QUARKS 

A simple relation among the quark masses, 19:34595 (R;JP) 

Determination of strong coupling constant of b-quarks, 
19:34598 (RA;JP) 

Effects of isosinglet quarks on B-meson CP asymmetries, 
19:34570 (R;AT) 

Forward-backward charge asymmetry of b-quark, 19:34662 
(RA;JP) 

Measurement of the bb-bar asymmetry using neural networks, 
19:34664 (RA;JP) 

Search for second generation leptoquarks at CDF, 19:34626 
(R;US) 

QUARTZ 

Determination of quartz in lignite by X-ray diffraction, 19:33753 

(R;TH;In Thai) 
QUASILINEAR PROBLEMS 

Singular perturbation problem governed by system of conserva- 

tion laws, 19:35026 (R;US) 





QUERCUS 
See OAKS 


R 


R CODES 
RECAP: Replacement 
19:35056 (CM;US) 
RACIAL GROUPS 
See MINORITY GROUPS 
RADAR 

See also SYNTHETIC-APERTURE RADAR 

An evaluation of 915-MHz radar wind profiler/RASS by tower 
and sodar measurements, 19:34268 (R;US) 

Logging while drilling system.: Borehole radar system, 
19:32278 (RA;JP;iIn Japanese) 

RADIANT HEAT TRANSFER 

Site Scientific Mission Plan for the Southern Great Plains CART 
site, July-December 1994, 19:34217 (R;US) 

Study on radiant cooling and heating systems. Part 1.: Mea- 
surement of thermal environment in experimental room, 
19:33433 (R;JP;in Japanese) 

RADIATION ACCIDENTS 

Arrangements for handling radiation accidents in the Czech Re- 
public, 19:34436 (IA;AT) 

Emergency preparedness 1995 site support plan WBS 6.7.2.3, 
19:33353 (R;US) 

Emergency radiological monitoring and analysis United States 
Federal Radiological Monitoring and Assessment Center, 
19:32756 (R;US) 

Overview of FRMAC Operations: Revision 2, 19:34413 (R;US) 

Real-time modeling of complex atmospheric releases in urban 
areas, 19:32714 (R;US) 

The accidental overexposures, 19:32843 (R;FR;In French) 

United States Federal Radiological Monitoring and Assessment 
Center; evaluation and assessment methodology, standards, 
and procedures manual, 19:32757 (R;US) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also GAS TRACK DETECTORS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
STREAK CAMERAS 
WHOLE-BODY COUNTERS 

Development of rugged corner cube detectors for the TEXT-U 
FIR interferometer, 19:34818 (RA;US) 

Fabrication and evaluation of room temperature operated radia- 
tion detectors processed from undoped LEC bulk gallium 
arsenide material, 19:34154 (R;US) 

Workshop on mobile laboratories in Eastern Europe for monitor- 
ing environmental radiation, 19:34147 (IA;AT) 

RADIATION DOSEMETERS 

See DOSEMETERS 

RADIATION DOSES 

Dose estimates for the solid waste performance assessment, 
19:32810 (R;US) 

Estimation of radionuclide ingestion: Lessons from dose recon- 
struction for fallout from the Nevada Test Site, 19:34454 (R;US) 

Overview of the nuclear data related to the Hiroshima Dosimetry 
Discrepancy, 19:34408 (R;US) 


Energy Cost Analysis Package, 


RADIATION TRANSPORT 


Practical applications of internal dose calculations, 19:34462 
(R;US) 

Review of ALARA plan for activities at the 105 K-East fuel stor- 
age basin, 19:32770 (R;US) 

RADIATION DOSIMETRY 

See DOSIMETRY 

RADIATION EFFECTS 

Radioactive waste management: Overview of waste manage- 
ment in Central and Eastern European Countries, 19:32462 
(1;XA) 

RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 

RADIATION FLUX 

See also NEUTRON FLUX 

An extension of the formula of ONO and TSURO for the flux 
from a cylindrical source, 19:34743 (R;US) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Medical emergency center for radiation injuries in Zagreb, Croa- 

tia, 19:33225 (1A;AT) 
RADIATION MONITORING 

Optimal configurations for passive monitoring in low gamma and 
neutron environments, 19:32822 (R;US) 

The use of lichens to monitor air pollution around the uranium 
mine and mill at Zirovski vrh, Slovenia, 19:32705 (1A;AT) 

United States Federal Radiological Monitoring and Assessment 
Center; evaluation and assessment methodology, standards, 
and procedures manual, 19:32757 (R;US) 

RADIATION MONITORS 

Development of an integrated, unattended assay system for 
LWR-MOX fuel pellet trays, 19:32825 (R;US) 

Seismic (SSE) evaluation for the 291Z stack at the Hanford Site 
-— Addition of environmental monitoring penetrations, 
19:32794 (R;:US) 

The development of an innovative, real-time monitor for air- 
borne alpha emissions, 19:34155 (R;US) 

RADIATION PROTECTION 

Chaos in radiation protection: Why not?, 19:34515 (IA;AT) 

Dose equivalent or equivalent dose?, 19:34432 (IA;AT) 

Fourth conference on radiation protection and dosimetry: Pro- 
ceedings, program, and abstracts, 19:34459 (R;US) 

HOTSPOT Health Physics codes for the PC, 19:34277 (R;US) 

Main principles of radiation protection, 19:34451 (IA;EG) 

Radiation protection in neighbouring countries in Central Eu- 
rope. Proceedings, 19:34421 (i;AT) 

Review of ALARA plan for activities at the 105 K-East fuel stor- 
age basin, 19:32770 (R;US) 

Roles and responsibilities of state public health and medical offi- 
cer service in radiological health program in Hungary, 
19:34433 (IA;AT) 

Safety aspects in radiology, 19:34418 (1;BR;In Portuguese) 

Summary of comments received on staff draft proposed rule on 
radiological criteria for decommissioning, 19:33295 (R;US) 

The comparison of the characteristics of the accidental dosime- 
ter DL-M4 and battlefield dosimetry systems of NATO’s 
armies, 19:34142 (IA;AT) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Review of ALARA plan for activities at the 105 K-East fuel stor- 

age basin, 19:32770 (R;US) 
RADIATION STREAMING 

On gamma ray shielding and neutron streaming through ducts, 

19:34742 (R;NL) 
RADIATION TRANSPORT 

See also NEUTRAL-PARTICLE TRANSPORT 

An analytical solution to the galactic cosmic ray cascade with 
applications to spacecraft shielding, 19:34731 (R;US) 
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RADIATORS 


RADIATORS 
External flow radiators for reduced space powerplant tempera- 
tures: Technical information report, 19:33156 (R;US) 
RADIOACTIVE AEROSOLS 
Public involvement in environmental surveillance at Hanford, 
19:32712 (R;US) 
The effect of airway asymmetry on the deposition of radioactive 
particles, 19:34439 (1A;AT) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Environmental surveillance at Los Alamos during 1992, 
19:32708 (R;US) 
Proposed radioactive liquid effluent monitoring requirements at 
the Savannah River Site, 19:34356 (R;US) 
Real-time modeling of complex atmospheric releases in urban 
areas, 19:32714 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 


RADIOACTIVE ION BEAMS 
Early operational experience with uranium beams at ATLAS, 
19:33968 (R;US) 
High-efficiency target-ion sources for RIB generation, 19:34022 
(R;US) 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Chemical hygiene plan, 19:33342 (R;US) 

Depleted uranium concrete container feasibility study, 19:33850 
(R;US) 

Dual benefit robotics programs at Sandia National Laboratories, 
19:33872 (R;US) 

Evaluation of the Contamination Control Unit during simulated 
transuranic waste retrieval, 19:32758 (R;US) 

Expert systems for the transportation of hazardous and radioac- 
tive materials, 19:32387 (R;US) 

lllegal transports of radioactive materials - a challenge in the 
field of radiation protection, 19:32389 (IA;AT) 

Implementation guide for Hanford Analytical Services Quality 
Assurance Plan, 19:32753 (R;US) 

Radioactive and hazardous constituents screening plan for in- 
dustrial waste landfill 1V, 19:32674 (R;US) 

Safety evaluation for packaging 222-S laboratory cargo tank for 
onetime type B material shipment, 19:33885 (R;US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 


RADIOACTIVE WASTE DISPOSAL 

Alternative barrier layers for surface covers in dry climates, 
19:32532 (R;US) 

Applicability of surface complexation modelling in TVO's studies 
on sorption of radionuclides, 19:32675 (R;Fl) 

Deformations during saturation of the crushed aggregate, Olk- 
iluoto tonalite, 19:32676 (R;Fl) 

Disposal configuration options for future uses of greater confine- 
ment disposal at the Nevada Test Site, 19:32531 (R;US) 

Excess plutonium disposition: The deep borehole option, 
19:32667 (R;US) 

Feasibility study and technical proposal for long-term observa- 
tions of bedrock stability with gps, 19:34357 (R;Fl) 

Geoprospective: from the acquired data, to the scenarios, 
19:32411 (R;FR;in French) 

Great basin paleoenvironmental studies project: Technical 
progress report first quarter (year 2), Jume—August 1994, 
19:32434 (R:US) 

Long-term surveillance plan for the Green River, Utah disposal 
site: Revision 1, 19:32736 (R;US) 

Research project ILW and HTR fuel element test disposal in 
boreholes (MHV project): Retrieval test storage (project part 
REV). Final report, 19:32465 (R;DE;In German) 

Safety analysis of disposal of spent nuclear fuel, 19:32547 (R;Fl) 


Solid waste burial grounds interim safety analysis, 19:32613 
(R;US) 
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Stripa project - evaluation of the sealing studies, 19:32678 
(R;Fl;In Finnish) 

Studies of matrix diffusion in gas phase, 19:32677 (R;Fl;In 
Finnish) 

The seismicity of Bulgaria and the possibility for radioactive 
waste storage (preliminary considerations), 19:34333 (|;BG) 

Tokamak fusion reactor radioactive waste disposal evaluation: 
Progress report and proposed FY 95 activities, 19:34928 (R;US) 

RADIOACTIVE WASTE FACILITIES 

See also GORLEBEN SALT DOME 

WIPP 
Auxiliary Systems 

Operability test procedure for 241-U compressed air system and 

heat pump, 19:32608 (R;US) 
Biointrusion 

The influence of small mammal burrowing activity on water stor- 

age at the Hanford Site, 19:32551 (R;US) 
Computer Networks 

WRAP module 1 DMS/PCS interface definition document, 

19:32577 (R;US) 
Coverings 

Planning document for the Advanced Landfill Cover Demonstra- 

tion, 19:32762 (R;US) 
Data Base Management 

WRAP module 1 DMS/PCS interface definition document, 

19:32577 (R;US) 
Design 

Hanford Site waste tank farm facilities design reconstitution pro- 
gram plan, 19:32591 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Reme- 
dial action selection report: Attachment 2, Geology report, 
Final, 19:32734 (R;US) 

Statement of work for architect-engineer services, initial pre- 
treatment module, 19:32579 (R;US) 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32443 (R;US) 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32444 (R;US) 

Domed Structures 

241-AW/AN waste storage tanks: Supplemental gravity load 
analysis: Volume 1, 19:32804 (R;US) 

241-AW/AN waste storage tanks: Supplemental gravity load 
analysis: Volume 2, 19:32805 (R;US) 

Environmental Impacts 

Yucca Mountain Biological Resources Monitoring Program: 
Progress report, October 1992—December 1993, 19:32449 
(R;US) 

Evaporators 

Configuration management plan for waste tank farms and the 
242-A evaporator of tank waste remediation system, 
19:32590 (R;US) 

Process control plan for 242-A Evaporator Campaign 94-2, 
19:32611 (R;US) 

Flowsheets 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32444 (R;US) 

Waste receiving and processing facility module 1, detailed de- 
sign report, 19:32443 (R;US) 

Geophysical Surveys 

Geophysical investigation of trench 4, Burial Ground 218-W-4C, 

200 west area, 19:32573 (R;US) 
Grouting 

Grout to meet physical and chemical requirements for closure at 

Hanford grout vaults: Final report, 19:32438 (R;US) 
Information 

Basic Data Report — Defense Waste Processing Facility Sludge 

Plant, Savannah River Plant 200-S Area, 19:32446 (R;US) 
Information Retrieval 

Hanford Site waste tank farm facilities design reconstitution pro- 

gram plan, 19:32591 (R;US) 
Inspection 


Waste Calcining Facility remote inspection report, 19:32813 
(R;US) 





Magnetic Surveys 

Magnetic survey of D-Area oil basin waste unit, 19:32673 (R;US) 
Materials Handling Equipment 

Qualification test for the flexible receiver, 19:32582 (R;US) 
Performance Testing 

Pilot-scale tests of HEME and HEPA dissolution process, 
19:32672 (R;US) 

Radiation Monitoring 

Environmental surveillance for EG&G Idaho Waste Manage- 
ment facilities at the Idaho National Engineering Laboratory: 
1993 annual report, 19:32448 (R;US) 

Remedial Action 

Additional borehole geophysical logging at Waste Area Group- 
ing 1 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 19:32486 (R;US) 

Calcination/dissolution testing for Hanford Site tank wastes, 
19:32792 (R;US) 

Limited field investigation report for the 100-HR-1 Operable 
Unit, 19:32752 (R;US) 

Preliminary results of a helicopter electromagnetic and magnetic 
survey of the Oak Ridge Reservation, Tennessee for environ- 
mental and geologic site characterization, 19:34289 (R;US) 

Riser configuration, Tank 241-A-105, light duty utility arm, 
19:33890 (R;US) 

Waste Calcining Facility remote inspection report, 19:32813 
(R;US) 

Safety Engineering 

Precipitate hydrolysis experimental facility (PHEF): Run 64 re- 

port, 19:32665 (R;US) 
Site Characterization 

Additional borehole geophysical logging at Waste Area Group- 
ing 1 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 19:32486 (R;US) 

Geometric moire method of strain analysis with displacement 
discontinuities: Yucca Mountain Site Characterization Project, 
19:32523 (R;US) 

Geophysical investigation of trench 4, Burial Ground 218-W-4C, 
200 west area, 19:32573 (R;US) 

Laboratory measurements of frictional slip on interfaces in a 
polycarbonate rock mass model, 19:32524 (R;US) 

Modeling field scale unsaturated flow and transport processes, 
19:32483 (R;US) 

Preliminary results of a helicopter electromagnetic and magnetic 
survey of the Oak Ridge Reservation, Tennessee for environ- 
mental and geologic site characterization, 19:34289 (R;US) 

Riser configuration, Tank 241-A-105, light duty utility arm, 
19:33890 (R;US) 

Yucca Mountain Biological Resources Monitoring Program: 
Progress report, October 1992—December 1993, 19:32449 
(R;US) 

Specifications 
Basic Data Report — Defense Waste Processing Facility Sludge 
Plant, Savannah River Plant 200-S Area, 19:32446 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 
Computer Codes 

An MCNP simulation for AP! appiications to waste management 

issues, 19:32450 (R;US) 
Decision Making 

US Department of Energy Mixed Waste Integrated Program per- 

formance systems analysis, 19:32413 (R;US) 
Environmental impacts 

Finding of no significant impact proposed remedial action at two 
uranium processing sites near Slick Rock, Colorado, 
19:32747 (R;US) 

Feasibility Studies 

Savannah River Technology Center, monthly report, 19:32848 

(R;US) 
Government Policies 

Compilation of reports prepared for the Secretary of Energy Ad- 
visory Board Task Force on Radioactive Waste Management, 
19:32539 (R;US) 


RADIOACTIVE WASTE PROCESSING 
Feasibility Studies 


Responses to comments received on the draft final report of the 
Secretary of Energy Advisory Board Task Force on Radioac- 
tive Waste Management, 19:32538 (R;US) 

Information Systems 

Radioactive scrap metal (RSM) inventory & tracking system and 

prototype RSM field survey, 19:32654 (R;US) 
Manuals 

UMTRA Project document control system manual, 19:32424 

(R;US) 
Planning 

Idaho Chemical Processing Plant spent fuel and waste manage- 
ment technology development program plan: 1994 Update, 
19:32656 (R;US) 

Public Anxiety 

Compilation of reports prepared for the Secretary of Energy Ad- 
visory Board Task Force on Radioactive Waste Management 
19:32539 (R;US) 

Public Information 
OCRWM Bulletin, summer/fall 1994, 19:32445 (R;US) 
Public Opinion 

Earning public trust and confidence: Requisites for managing 

radioactive wastes: Final report, 19:32537 (R;US) 
Quality Assurance 

Implementation guide for Hanford Analytical Services Quality 

Assurance Plan, 19:32753 (R;US) 
Radiation Protection 

The importance of new concepts for handling of radioactive 
wastes with regard to the radiation protection of workers, 
19:32459 (IA;AT) 

Research Programs 

Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report for period, April 1-June 
30, 1994, 19:33358 (R:US) 

Use of nuclear facilities at Argonne-West to support new envi- 
ronmental missions, 19:32406 (R;US) 

Safety 

Ferrocyanide safety program: Moisture migration test in ferro- 

cyanide simulant, 19:32791 (R;US) 
Standards 

Radiochemical analyses of several spent fuel Approved Testing 

Materials, 19:32504 (R;US) 
Standards Document 

Standards/requirements identification documents (S/RIDS), 

19:32456 (R;US) 
Technology Assessment 

Responses to comments received on the draft final report of the 
Secretary of Energy Advisory Board Task Force on Radioac- 
tive Waste Management, 19:32538 (R;US) 

Savannah River Technology Center, monthly report, 19:32848 
(R;US) 

RADIOACTIVE WASTE PROCESSING 
Cost 
Radioactive waste shredding: Preliminary evaluation, 19:32451 
(R;US) 
Criticality 
Tank 41H bounding uranium enrichment, 19:33892 (R;US) 
Demonstration Programs 

The Mixed Waste Management Facility: A DOE technology 

demonstration project, 19:32543 (R;US) 
Electrochemistry 

Summary technical report on the electrochemical treatment of 

alkaline nuclear wastes, 19:32669 (R;US) 
Feasibility Studies 

Development of high-waste loaded high-level nuclear waste 
glasses for high-temperature melter, 19:32509 (R;US) 

Summary technical report on the electrochemical treatment of 
alkaline nuclear wastes, 19:32669 (R;US) 

Treatment of simulated INEL buried wastes using a graphite 
electrode DC arc furnace, 19:32518 (R;US) 

Treatment plan for aqueous/organic/decontamination wastes 
under the Oak Ridge Reservation FFCA Development, Demon- 
stration, Testing, and Evaluation Program, 19:32490 (R;US) 
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RADIOACTIVE WASTE PROCESSING 
M Codes 





M Codes 

Using mixture experiments to develop cementitious waste 

forms, 19:32416 (R;US) 
Mathematical Models 

Hydrothermal processing of Hanford tank wastes: Process 

modeling and control, 19:32481 (R;US) 
Optimization 

Laboratory studies for estimation of melting rate in nuclear 
waste glass melters, 19:32508 (R;US) 

Treatment plan for aqueous/organic/decontamination wastes 
under the Oak Ridge Reservation FFCA Development, Demon- 
stration, Testing, and Evaluation Program, 19:32490 (R;US) 

P Codes 

An analysis of alternative New Technical Strategy flowsheets for 
tank waste remediation system, 19:32472 (R;US) 

Process Control 

Hydrothermal processir 
modeling and control 

Program Management 

Project management plan for Project W-320, Tank 241-C-106 
sluicing: Revision 2, 19:32581 (R;US) 

Underground storage tank - Integrated Demonstration Technical 
Task Plan master schedule, 19:32550 (R;US) 

Public Anxiety 

Earning public trust and confidence: Requisites for managing 

radioactive wastes: Final report, 19:32537 (R;US) 
Schedules 

Underground storage tank - Integrated Demonstration Technical 

Task Plan master schedule, 19:32550 (R;US) 
Specifications 

Criteria for cesium capsules to be shipped as special form ra- 

dioactive material, 19:32593 (R;US) 
Systems Analysis 

Process simulation and uncertainty analysis of plasma arc 
mixed waste treatment, 19:32417 (R;US) 

US Department of Energy Mixed Waste Integrated Program per- 
formance systems analysis, 19:32413 (R;US) 

Zeolites 
lon exchange and hydrolysis reactions in zeolites, 19:32457 (R;Fl) 
a Codes 

Using mixture experiments to develop cementitious waste 

forms, 19:32416 (R;US) 
RADIOACTIVE WASTE STORAGE 
Alarm Systems 

Instructions for 104-SX liquid level measurement field tests, 

19:32626 (R;US) 
Auxiliary Systems 

241-U-701 new compressor building and instrument air piping 

analyses, 19:32594 (R;US) 
Containers 

1994 Solid waste forecast container volume summary, 

19:32556 (R;US) 
Criticality 

CSER 94-004: Criticality safety of double-shell waste storage 
tanks, 19:33882 (R;US) 

CSER 94-09: Implications of the heat anomaly in Tank 106-C to 
criticality safety, 19:32575 (R;US) 

Estimation of plutonium in Hanford Site waste tanks based on 
historical records, 19:33877 (R;US) 

Data Acquisition 

TMACS Test Procedure TP007: System administration, 
19:32637 (R;US) 

TMACS Test Procedure TP008: SACS Interface: Revision 5, 
19:32638 (R;US) 

TMACS Test Procedure TP011: Panalarm Interface, 19:32642 
(R;US) 

Data Acquisition Systems 

TMACS test procedure TP012: Panalarm software bridge, 

19:32643 (R;US) 
Data Base Management 

Acceptance test plan for the Waste Information Control System, 
19:32588 (R;US) 

Information system architecture to support transparent access 
to distributed, heterogeneous data sources, 19:35097 (R;US) 


of Hanford tank wastes: Process 
32481 (R;US) 
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Feasibility Studies 
Concept study: Use of grout vaults for disposal of long-length 
contaminated equipment, 19:32603 (R;US) 
Government Policies 
Analysis of recently enacted national energy legislation and the 
Clean Air Act Amendments of 1990 as related to Decontami- 
nation and Decommissioning at Federal, State, and private 
facilities, 19:33380 (R;US) 
Inventories 
Acceptance test plan for the Waste Information Control System, 
19:32588 (R;US) 
Materials Handling Equipment 
Structural analysis of multiport riser 5A installation on tank 
241SY101, 19:32595 (R;US) 
Monitoring 
Chemical compatibility of tank wastes in 241-C-106, 241-AY- 
101, and 241-AY-102, 19:32602 (R;US) 
Engineering study - installation of new risers in Single-Shell 
Tanks, 19:33891 (R;US) 
Results from annual testing of ARECO cesium capsules from 
1990-1994, 19:32597 (R;US) 
Single shell tank waste characterization for Tank 241-BX-101, 
19:33888 (R;US) 
Standard-C hydrogen monitoring system acceptance test proce- 
dure, 19:32585 (R;US) 
TMACS Test Procedure TP001: Alarm Management, 19:32628 
(R;US) 
TMACS Test Procedure TP002: Trending, 19:32631 (R;US) 
TMACS Test Procedure TP005: Sensor configuration, logging, 
and data conversion, 19:32636 (R;US) 
TMACS Test Procedure TP009: Acromag Driver, 19:32639 
(R;US) 
Tank characterization for Double-Shell Tank 241-AP-102, 
19:33889 (R;US) 
Tank characterization report for Double-Shell Tank 241-AP-106, 
19:32599 (R;US) 
Planning 
1994 Solid waste forecast container volume summary, 
19:32556 (R;US) 
Program Management 
Project management plan for Project W-320, Tank 241-C-106 
sluicing: Revision 2, 19:32581 (R;US) 
Tank 241-A-104 tank characterization plan, 19:32624 (R;US) 
Public Anxiety 
Compilation of reports prepared for the Secretary of Energy Ad- 
visory Board Task Force on Radioactive Waste Management, 
19:32539 (R;US) 
Earning public trust and confidence: Requisites for managing 
radioactive wastes: Final report, 19:32537 (R;US) 
Public Opinion 
Compilation of reports prepared for the Secretary of Energy Ad- 
visory Board Task Force on Radioactive Waste Management, 
19:32539 (R;US) 
Radioactive waste storage issues, 19:32522 (R;US) 
Radiation Protection 
Potential radiological exposure rates resulting from hypothetical 
dome failure at Tank W-10, 19:32487 (R;US) 
Remote Viewing Equipment 
Acceptance/operational test procedure 101-AW tank camera 
purge system and 101-AW video camera system, 19:32610 
(R;US) 
S Codes 
The Sort on Radioactive Waste Type model: A method to sort 
single-shell tanks into characteristic groups: Revision 1, 
19:32496 (R;US) 
Safety 
Gas distribution effects on waste properties: Viscosities of bub- 
bly slurries, 19:32774 (R;US) 
Mechanisms of gas bubble retention, 19:32775 (R;US) 
Some theories of dissolved gas release from Tank 241-SY-101, 
19:32771 (R;US) 
Standard-C hydrogen monitoring system acceptance test proce- 
dure, 19:32585 (R;US) 





Safety Analysis 

CSER 94-09: Implications of the heat anomaly in Tank 106-C to 
criticality safety, 19:32575 (R;US) 

Data requirements for the Ferrocyanide Safety Issue developed 
through the data quality objectives process, 19:34354 (R;US) 

Maximum surface level and temperature histories for Hanford 
waste tanks, 19:32617 (R;US) 

New challenges in the safety analysis of DOE’s high-level waste 
tanks, 19:32759 (R;US) 

Tank 41H bounding uranium enrichment, 19:33892 (R;US) 

Safety Engineering 

Assessment of alternative mitigation concepts for Hanford 
flammable gas tanks, 19:32773 (R;US) 

Criteria for temperature monitoring in ferrocyanide waste tanks 
at the Hanford Site, 19:32552 (R;US) 

Electrochemical characterization of grouted radioactive waste, 
19:32558 (R;US) 

Engineering task plan for tank farm ventilation strategy docu- 
ment preparation and maintenance, 19:32605 (R;US) 

Heat load limits for TRU drums on pads, 19:32664 (R;US) 

Mitigation of the most hazardous tank at the Hanford Site, 
19:32560 (R;US) 

Multiport riser and flange assemblies acceptance test report, 
19:32808 (R;US) 

Standard-B hydrogen monitoring system acceptance test report, 
19:32807 (R;US) 

Waste tank characterization sampling limits, 19:32811 (R;US) 

Work plan, AP-102 mixer pump removal and pump replace- 
ment, 19:32647 (R;US) 

Sampling 

Criteria for core sampling bit temperature monitor, 19:32592 

(R;US) 
Site Selection 

Uranium mill tailings remedial action project real estate manage- 

ment plan, 19:32427 (R;US) 
Specifications 

Assessment of fission product content of high-level liquid waste 
supernate on E-Area vault package criteria, 19:32671 (R;US) 

Waste analysis plan for 222-S dangerous and mixed waste stor- 
age area, 19:32606 (R;US) 

Waste characterization of activation product radionuclides in 
high level waste (HLW) supernate, 19:32670 (R;US) 

T Codes 

TMACS test procedure TP001: Alarm management: Revision 6, 
19:32629 (R;US) 

TMACS test procedure TP003: Graphics: Revision 5, 19:32632 
(R;US) 

TMACS test procedure TP003: Graphics: Revision 6 (Tank 
Monitor And Control System), 19:32633 (R;US) 

TMACS test procedure TP004: Reporting: Revision 4 (Tank 
Monitor And Control System), 19:32634 (R;US) 

TMACS test procedure TP005: Sensor configuration, logging, 
and data conversion: Revision 4 (Tank Monitor and Control 
System), 19:32635 (R;US) 

TMACS test procedure TP009: Acromag driver: Revision 5, 
19:32640 (R;US) 

TMACS test procedure TP010: Integration summary: Revision 
6 (Tank Monitor And Control System), 19:32641 (R;US) 

Temperature Monitoring 

MIT validation probe acceptance test procedure, 19:32586 

(R;US) 
Void Fraction 


Void Fraction Instrument operation and maintenance manual, 
19:32607 (R;US) 


RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Calcination 
Calcination/dissolution testing for Hanford Site tank wastes, 
19:32792 (R;US) 


RADIOACTIVE WASTES 
Monitoring 


Chemical Analysis 
Analysis of radioactive mixed hazardous waste using derivati- 
zation gas chromatography/mass spectrometry, liquid 
chromatography, and liquid chromatography/mass spectrom- 
etry, 19:33762 (R;US) 
Selection of analytical methods for mixed waste analysis at the 
Hanford Site, 19:32442 (R;US) 
Waste tank characterization sampling limits, 19:32811 (R;US) 
Chemical Composition 
Statistical characterization report for single-shell tank 241-T- 
105, 19:32620 (R;US) 
Statistical characterization report for single-shell tank 241-T- 
111, 19:32619 (R;US) 
Chemical Properties 
Quantities and characteristics of the contact-handied low-level 
mixed waste streams for the DOE complex, 19:32454 (R;US) 
Chemical Reactions 
Noble metal catalyzed hydrogen generation from formic acid in 
nitrite-containing simulated nuclear waste media, 19:32512 
(R;US) 
Cleaning 
Optimal trajectories for flexible-link manipulator slewing using 
recursive quadratic programming: Experimental verification, 
19:33492 (R;US) 
Compatibility 
Chemical compatibility of tank wastes in 241-C-106, 241-AY- 
101, and 241-AY-102, 19:32602 (R;US) 
Criticality 
Validation of the SCALE broad structure 44-group ENDF/B-Y 
cross-section library for use in criticality safety analyses, 
19:33860 (R;US) 
Decontamination 
Testing and evaluation of eight decontamination chemicals, 
19:32655 (R;US) 
Degassing 
Work plan, AP-102 mixer pump removal and pump replace- 
ment, 19:32647 (R;US) 
Dissolution 
Calcination/dissolution testing for Hanford Site tank wastes, 
19:32792 (R;US) 
Encapsulation 
Concept study: Use of grout vaults for disposal of long-length 
contaminated equipment, 19:32603 (R;US) 
Polymer systems testing: Final report, 19:32470 (R;US) 
Results from annual testing of ARECO cesium capsules from 
1990-1994, 19:32597 (R;US) 
Heat Treatments 
Hydrothermal processing of Hanford tank wastes: Process 
modeling and control, 19:32481 (R;US) 
Hydrolysis 
Precipitate hydrolysis experimental facility (PHEF): Run 64 re- 
port, 19:32665 (R;US) 
In-Situ Processing 
Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 
Inventories 
Quantities and characteristics of the contact-handled low-level 
mixed waste streams for the DOE complex, 19:32454 (R;US) 
Radioactive scrap metal (RSM) inventory & tracking system and 
prototype RSM field survey, 19:32654 (R;US) 
Summary of radioactive solid waste received in the 200 Areas 
during calendar year 1993, 19:32548 (R;US) 
Leaching 
Special waste-form lysimeters - arid: 1984—1992 data summary 
and preliminary interpretation, 19:32494 (R;US) 
Materials Handling 
PFP Harrington lever hoists, 19:33495 (R;US) 
PFP budgit hand chain hoists, 19:33496 (R;US) 
Monitoring 
Multielement microelectrode array sensors and compact instru- 
mentation development at Lawrence Livermore National 
Laboratory, 19:32544 (R;US) 
Westinghouse Hanford Company Operational Environmental 
Monitoring. Annual report, CY 1993, 19:32716 (R;US) 
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RADIOACTIVE WASTES 
Packaging 


Packaging 
Waste tank sample transport, 19:32394 (R;US) 
Physical Properties 

Quantities and characteristics of the contact-handled low-level 

mixed waste streams for the DOE complex, 19:32454 (R;US) 
Pollution Abatement 
Planning document for the Advanced Landfill Cover Demonstra- 
tion, 19:32762 (R;US) 
Public Opinion 
Public affairs plan, 19:32367 (R;US) 
Radiation Monitoring 

Argonne National Laboratory-East site environmental report for 

calendar year 1993, 19:32681 (R;US) 
Radioactive Waste Disposal 

Accelerator transmutation of nuclear waste: Towards the elimi- 

nation of long-lived radioactive waste, 19:32479 (R;US) 
Radioactive Waste Management 

Accelerator transmutation of nuclear waste: Towards the elimi- 
nation of long-lived radioactive waste, 19:32479 (R;US) 

Waste management technology logic diagrams for environmental 
remediation at Department of Energy Sites, 19:32419 (R;US) 

Radioactive Waste Processing 

Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 

Radioactive waste shredding: Preliminary evaluation, 19:32451 
(R;US) 

The Plasma Hearth Process demonstration project for mixed 
waste treatment, 19:32405 (R;US) 

Radiochemical Analysis 

Tank 241-A-104 tank characterization plan, 19:32624 (R;US) 
Raman Spectroscopy 

Raman spectroscopy peer review report, 19:32789 (R;US) 
Records Management 

Acceptance test plan for the Waste Information Control System, 
19:32588 (R:US) 

Test specifications for the waste information and control system, 
19:32646 (R;US) 

Remedial Action 

Closure of a unique mixed waste storage canal at the Dept. of 
Energy's Oak Ridge National Laboratory (ORNL), 19:32414 
(R;US) 

Public affairs plan, 19:32367 (R;US) 

Sampling 

Data requirements for the Ferrocyanide Safety Issue developed 
through the data quality objectives process, 19:34354 (R;US) 

Tank 241-A-104 tank characterization plan, 19:32624 (R;US) 

Solvent Extraction 

Plutonium and americium separation using organophosphorus 
extractant absorbed onto ferromagnetic particles, 19:32403 
(R;US) 

Transmutation 

Accelerator transmutation of nuclear waste: Towards the elimi- 
nation of long-lived radioactive waste, 19:32479 (R;US) 

Conceptual design of a thorium for molten salt transmutation 
systems, 19:32474 (R;US) 

Design of RF-cavities for CW operation, 19:34080 (R;US) 

Design of a current-independent matching section for APDF, 
19:33983 (R;US) 

Funnel section for the APDF under various error conditions, 
19:34081 (R;US) 

Important requirements for RF generators for Accelerator- 
Driven Transmutation Technologies (ADTT), 19:34071 (R;US) 

Technologies using accelerator-driven targets under develop- 
ment at BNL, 19:32409 (R;US) 

Underground Disposal 

Input shaping methods for telerobotic operation of flexible, long- 
reach manipulators, 19:33843 (R;US) 

Work plan for monitor well/groundwater elevation data recorder 
installation at the Cheney Disposal site, Grand Junction, Col- 
orado, 19:32426 (R;US) 

Underground Storage 

Low temperature hydrothermal destruction of organics in Han- 

ford tank wastes, 19:32520 (R;US) 
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Tank farm surveillance and waste status summary report for 
May 1994, 19:32549 (R;US) 
Underground storage tank - Integrated Demonstration Technical 
Task Plan master schedule, 19:32550 (R;US) 
Waste dislodging and conveyance testing summary and conclu- 
sions to date, 19:32502 (R;US) 
Vitrification 
Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 
Waste Retrieval 
Underground storage tank - Integrated Demonstration Technical 
Task Plan master schedule, 19:32550 (R;US) 
Waste dislodging and conveyance testing summary and conclu- 
sions to date, 19:32502 (R;US) 
Waste Transportation 
Integration of numerical analysis tools for automated numerical 
optimization of a transportation package design, 19:33865 
(R;US) 
Packaging design criteria modified fuel spacer burial box: Revi- 
sion 1, 19:33883 (R;US) 
Waste tank sample transport, 19:32394 (R;US) 
RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
An aerial radiological survey of the Argonne National Laboratory 
and surrounding area, Argonne, Illinois, 19:34312 (R;US) 
Detection and measurement of neutron-irradiated gemstones, 
19:32857 (1;TH;In Thai) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGY 
NRADA1.1: Nation Radiobiology Archives Distributed Access, 
19:35044 (CM;US) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS 
Calculations for waste characterization, 19:32521 (R;US) 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCOLLOIDS 
The study of the preparation of technetium-99m sulfur colloid, 
19:33820 (R;TH;In Thai) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See DIAGNOSIS 
NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOIMMUNODETECTION 
Radioimmunoimaging in clinical oncology: Possibilities and limi- 
tations, 19:34400 (R;Fl) 
RADIOISOTOPE HEAT SOURCES 
Heat source technology programs: Monthly progress report, 
April 1994, 19:32863 (R;US) 
Heat source technology programs: Monthly progress report, 
March 1994, 19:32862 (R;US) 
The metallurgical integrity of the frit vent assembly diffusion 
bond, 19:33408 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also YEARS LIVING RADIOISOTOPES 
Applications of radioisotopes in industry, 19:32855 (1;TH) 
Penning trap mass spectrometry on short-lived radionuclides, 
19:34118 (R;DE) 
Radioisotope production and management at Oak Ridge Na- 
tional Laboratory, 19:32846 (R;US) 





Sampling and analysis of water from Upper Three Runs and its 
wetlands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

RADIOLOGICAL PERSONNEL 

Implications of the European radiation protection directives for 
statutory action in the Federal Republic of Germany, 
19:34431 (IA;AT) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 

Completion of spectral rotating shadowband radiometers and 
analysis of ARM spectral short-wave data: Technical progress 
report, November 1, 1993—October 31, 1994, 19:34232 (R;US) 

RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 

RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 

Application of compartmental metabolic models for determina- 
tion of retention and excretion functions, 19:34419 (I:BR:In 
Portuguese) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

Analysis of colloids from Oklo/Okelobondo and Bangombe wa- 
ters, 19:34358 (R;FR) 

Applicability of surface complexation modelling in TVO's studies 
on sorption of radionuclides, 19:32675 (R;Fl) 

Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. Appendix |, 19:33822 
(RA;DE) 

Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. 5. progress report: Period 
covered: July - December 1993, 19:33821 (R;DE) 


Diffusion in crushed rock and in bentonite clay, 19:32546 (R;Fl) 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 3. 
Progress report: Period covered: July 1992 - December 
1992, 19:33826 (R;DE) 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 5. progress 


report: Period covered: December 1993, 
19:33827 (R;DE) 

Natural analogue studies of the role of colloids, natural organics 
and microorganisms on radionuclide transport, 19:34296 
(R;US) 

PAGAN: Code System Performance Assessment Ground-Water 
Analysis Low-Level Nuclear Waste, 19:35057 (CM;US) 

Special waste-form lysimeters - arid: 1984—1992 data summary 
and preliminary interpretation, 19:32494 (R;US) 

Studies of matrix diffusion in gas phase, 19:32677 (R;Fl;In 
Finnish) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

I-131 labelled Hippuran production for kidney function studies, 

19:33819 (R;TH;In Thai) 
RADIOSURGERY 
See RADIOTHERAPY 
SURGERY 
RADIOTHERAPY 

Characterisation of various TL detectors for diagnostic x ray 
measurements, 19:34445 (IA;AT) 

Development of a magnetic beam guiding system for tumor- 
specific radiotherapy using heavy, charged particles, 
19:34391 (R;DE;In German) 

Results of heavy ion radiotherapy, 19:34398 (R;US) 


July 1993 - 
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RADIUM 

Radiochemical method development, 19:33727 (R;US) 

The use of radium isotopic ratio in groundwater as a tool for pol- 
lution source identification, 19:34364 (I;BR) 

RADIUM ADDITIONS 

See ALLOYS 

RADIUM SILICATES 
See SILICATES 
RADON 

Measurements of radon in practice - a comparison of methods, 
19:34322 (IA;AT) 

Radon monitoring experiences and important facts that may af- 
fect dose estimation, 19:34319 (IA;AT) 

Study of variations of radon emanations from soil in Morocco 
using solid state nuclear track detectors. Correlations with at- 
mospheric parameters and seismic activities, 19:34332 
(I;MA;In French) 

[Initiation, promotion, initiation experiments with radon and 
cigarette smoke: Lung tumors in rats]: Progress report, 
19:34411 (R;US) 

RADON 222 

Radon exposure at workplaces. Final report of a survey in Ger- 
man balneotherapy, 19:34427 (IA;AT) 

The performance of passive radon detectors, 19:34245 (IA;AT) 

Working out evaluation criteria for the measurement of radon 
and its decay products in houses, 19:34415 (R;DE;In German) 

RAIL TRANSPORT 

Sitewide railroad ties volatile organic package, 19:33352 (R;US) 
RAMAN SPECTROSCOPY 

Raman spectroscopy peer review report, 19:32789 (R;US) 
RARE EARTH ISOTOPES 

Fingerprinting of ground water by ICP-MS: Progress report, 

April 1, 1994—June 30, 1994, 19:34310 (R;US) 
RARE EARTHS 
See also CERIUM 

EUROPIUM 

LANTHANUM 

NEODYMIUM 

PRASEODYMIUM 

YTTERBIUM 

Bench-scale studies on the separation of rare earths by ion- 
exchange, 19:33756 (R;TH;In Thai) 

Recent advances in the treatment of nuclear wastes by the use 
of diamide and picolinamide extractants, 19:32410 (R;FR) 

RATEMETERS (DOSE) 

See DOSE RATEMETERS 
RATIONING 

See ALLOCATIONS 
RATS 

Stochastic modeling of aerosol deposition in the rat lung: Impli- 
cations for radon-induced lung cancer risk, 19:34437 (IA;AT) 

RAYLEIGH-TAYLOR INSTABILITY 
Ablative stabilization of the Rayleigh-Taylor instability in regimes 
relevant to inertial confinement fusion, 19:34909 (R;US) 
RDF 
See REFUSE DERIVED FUELS 
RE-ENTRY 
See REENTRY 
REACTION KINETICS 

See also CHEMICAL REACTION KINETICS 

A syncopated leap-frog algorithm for orbit consistent plasma 
simulation of materials processing reactors, 19:33676 (R;US) 

REACTION MECHANISMS 

See REACTION KINETICS 
REACTION RATE 

See REACTION KINETICS 
REACTIVITY 

Control rod calibration and temperature coefficient of reactivity, 

19:33215 (IA;EG) 
REACTIVITY INSERTIONS 
Dynamics of ramp-initiated reactor transients, 19:33283 (R;DE) 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
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REACTOR ACCIDENTS 


LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 

A review of post-accident mitigative measures affecting trans- 
port and isolation of radionuclides released from the 
Chernobyl accident, 19:33298 (R;US) 

A review of the technical issues of air ingression during severe 
reactor accidents, 19:33294 (R;US) 

Direct containment heating integral effects tests at 1/40 scale in 
Zion Nuclear Power Plant geometry, 19:33065 (R;US) 

MELCOR 1.8.2 calculations of selected sequences for the 
ABWR, 19:33297 (R;US) 

SAS4A analysis of abrupt loss of flow without scram in metallic 
fueled fast reactors, 19:33142 (R;US) 

The EBR-Il probabilistic risk assessment lessons learned re- 
garding passive safety, 19:33141 (R;US) 

REACTOR CHARGING MACHINES 
The evolution of CANDU irradiated fuel transfer systems, 
19:33134 (IA;CA) 
REACTOR COMMISSIONING 
The preparation and implementation of the commissioning of 
Qinshan nuciear power plant, 19:33033 (R;CN;Iin Chinese) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Aging 

Advanced structural integrity assessment procedures. Working 

material: Proceedings of a specialists meeting held in San 
Carlos de Bariloche, Argentina, 14-17 March 1994, 19:33191 
(R;XA) 

Development of simplified methods for fatigue crack growth as- 
sessment under cyclic thermal loadings, 19:33195 (RA;XA) 

Material reference curves selection, 19:33918 (RA;XA) 

Signal analysis for failure detection, 19:33196 (RA;XA) 

Computerized Simulation 

SP-100 operational life model: Fiscal Year 1990 annual report, 

19:33162 (R;US) 
Corrosion 

Technical activities report - heat, water, and mechanical studies, 

19:33248 (R;US) 
Cracks 

An overview of the HSST Full-Thickness Shallow-Crack Clad 

Beam Testing Program, 19:33180 (R;US) 
Design 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapters 2-13, project number 669, 19:33032 (R;US) 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapter 1, project number 669, 19:33031 (R;US) 

SP-100 attitude control pathfinder study: Technical information 
report, 19:33158 (R;US) 

SP-100 system definition conceptual reference design activities: 
February through June 1983: Technical information report, 
19:33154 (R;US) 

Failures 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3: Hardware component fail- 
ure data; Volume 5, Revision 4, 19:33289 (R;US) 

Fracture Properties 

An overview of the HSST Full-Thickness Shallow-Crack Clad 

Beam Testing Program, 19:33180 (R;US) 
Mechanical Tests 

Technical activities report - heat, water, and mechanical studies, 

19:33248 (R;US) 
Meetings 

Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San 
Carlos de Bariloche, Argentina, 14-17 March 1994, 19:33191 

(R;XA) 
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Nondestructive Testing 
Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San 
Carlos de Bariloche, Argentina, 14-17 March 1994, 19:33191 
(R;XA) 
Optimization 
SP-100 program users handbook basic configurational trade- 
offs, 19:33160 (R;US) 


Reactor Materials 
Material reference curves selection, 19:33918 (RA;XA) 


Soil-Structure Interactions 
Dynamical analysis of a PWR internals using super-elements in 
an integrated 3-D model model. Part 2: dynamical tests and 
seismic analysis, 19:33184 (1;BR;ln Portuguese) 


Stress Analysis 
Dynamical analysis of a PWR internals using super-elements in 
an integrated 3-D model model. Part 2: dynamical tests and 
seismic analysis, 19:33184 (1;BR;In Portuguese) 
Dynamical analysis of a PWR internals using super-elements in 
an integrated 3-D model model. Part 1: model description and 
static tests, 19:33183 (1;BR;In Portuguese) 


REACTOR CONTROL SYSTEMS 
See also INTERLOCKS 
Nuclear reactor control and protection, 19:33213 (IA;EG) 
Nuclear reactor noise investigations on boiling effects in a simu- 
lated MTR-type fuel assembly, 19:33212 (I;NL) 
Use of communication architecture test bed to evaluate data 
network performance, 19:35037 (R;US) 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 

External flow radiators for reduced space powerplant tempera- 

tures: Technical information report, 19:33156 (R;US) 

In situ corrosion potential measurements in the main recircula- 

tion system of the Barsebaeck 1 BWR, 19:33604 (R;SE) 

Numerical predictions of turbulent flow around a cube via the k-e 
model, 19:33179 (R;US) 

Technical activities report - heat, water, and mechanical studies, 
19:33248 (R;US) 

Time response of a process tube temperature monitor, 
19:33252 (R;US) 

REACTOR CORE DISRUPTION 

Disassembly behaviour of CANDU bundles under impact, 

19:33114 (IA;CA) 
REACTOR CORES 

Instability of flow of liquid film over a heated surface, 19:33270 
(R;US) 

Launch vehicle integration requirements for SP-100, 19:33151 
(R;US) 

PRTR operational planning, 19:33233 (R;US) 

RBMK pressure tube rupture assessment, 19:33092 (R;US) 

SAS2H input for computing core activities of 4.5, 5.0, and 5.5 
weight % *95U fuel for Sequoyah Nuclear Plant, 19:33067 
(R;US) 

Survey of group data libraries for use of the DYN3D program for 
WWER type reactors, 19:33034 (R;DE;In German) 

The EBR-I! probabilistic risk assessment lessons learned re- 
garding passive safety, 19:33141 (R;US) 

Tradeoff of sodium void worth and burnup reactivity swing: Im- 
pacts on balance safety position in metallic-fueled cores, 
19:33140 (R;US) 

REACTOR DISMANTLING 

Deregulation in the field of decommissioning and dismantling of 
nuclear facilities: Legal frame conditions and regulations in 
the field of nuclear engineering, 19:33284 (R;DE;In German) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 


REACTOR FUELS 
See NUCLEAR FUELS 





REACTOR INSTRUMENTATION 

SP-100 power system, the present status and assessment of 
power conditioning and control technologies: Technical infor- 
mation report, 19:33153 (R;US) 

REACTOR KINETICS 

Studies on the assessment and validation of reactor dynamics 

models used in Finland, 19:33069 (R;F1) 
REACTOR LATTICES 

Evaluation of PWR and BWR assembly benchmark calculations: 
Status report of EPRI computational benchmark results, per- 
formed in the framework of the Netherlands’ PINK programme 
(Joint project of ECN, IRI, KEMA and GKN), 19:33025 (R;NL) 

REACTOR LICENSING 

Enforcement actions: Significant actions resolved industrial li- 
censees: Quarterly progress report, April 1994—June 1994, 
19:33171 (R;US) 

Enforcement actions: Significant actions resolved reactor li- 
censees: Quarterly progress report, April 1994—June 1994, 
19:33170 (R;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Material properties of Bohunice 1 and 2 reactor pressure vessel 
materials before and after annealing, 19:33043 (RA;XA) 

Multifoil insulation study for weight reduction: Technical informa- 
tion report, 19:33157 (R;US) 

On the use of computerized tomography for testing reactor ma- 
terials, 19:33261 (IA;EG) 

Reactor structural materials, 19:33257 (IA;EG) 

Testing of irradiated and annealed 15H2MFA materials, 
19:33915 (RA;XA) 

REACTOR NOISE 

Nuclear reactor noise investigations on boiling effects in a simu- 

lated MTR-type fuel assembly, 19:33212 (I;NL) 
REACTOR PHYSICS 

Reactor and neutron physics research, 19:33214 (IA;EG) 

V.S.O.P.(’94) computer code system for reactor physics and 
fuel cycle simulation: Input manual and comments, 19:33178 
(R;DE) 

REACTOR PROTECTION SYSTEMS 
Nuclear reactor control and protection, 19:33213 (IA;EG) 
REACTOR SAFETY 

List of reports in the field of reactor safety research from BMFT, 
CEA, EPRI, JSTA and USNRC: Reported period: July 1 to 
December 31, 1993, 19:33279 (R;DE;In German) 

Probabilistic risk assessment in the design of the Advanced 
Neutron Source, 19:32849 (R;US) 

Reactor safety and safety analysis, 19:33027 (IA;EG) 

Report of the KfK Institute for Reactor Safety on research and 
development activities in 1993, 19:33282 (R;DE;In German) 

Reports on research programs in the field of reactor safety 
sponsored by the Federal Ministry of Research and Technol- 
ogy: Reported period: January 1 to June 30, 1993, 19:33278 
(R;DE;In German) 

Safety analysis and considerations for HTTR steam reforming 
hydrogen/methanol co-production system, 19:33082 (RA;XA) 

Strategy generator in computerized accident management sup- 
port system, 19:33221 (R;Fl) 

The NKS program 1994-97: Reports from the pilot projects, 
19:33220 (R;DK;In Danish, Norwegian, Swedish, Eng}) 

REACTOR SAFETY EXPERIMENTS 

Nucleonic calculations for possible irradiation experiments in 
SAPHIR, 19:33062 (RA;XA) 

Safety analysis for nuclear fuel experiments, 19:33116 (IA;CA) 

REACTOR SHUTDOWN 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Volume 5: Analysis of 
core damage frequency from seismic events during mid-loop 
operations, 19:33292 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Volume 5: Analy- 
sis of core damage frequency from seismic events for plant 
operational state 5 during a refueling outage, 19:33290 (R;US) 


RECAP: Replacement Energy Cost Analysis Package, 
19:35056 (CM;US) 


REFLECTION 


REACTOR SIMULATORS 
Performance evaluation of nuclear ship engineering simulation 
system, 19:33150 (R;JP;In Japanese) 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 

Acoustic emission testing of V-213 PVR-S, 19:33913 (RA;XA) 

Experience on reactor pressure vessel annealing at the 
Novovoronezh NPP, 19:33057 (RA;XA) 

Fracture capacity of HFIR vessel with random crack size and 
toughness, 19:33234 (R;US) 

REACTORS 

See also GAS COOLED REACTORS 
MOLTEN SALT REACTORS 
PROCESS HEAT REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 

Analysis methods used in nuclear 
19:33176 (IA;EG) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3: Hardware component fail- 
ure data; Volume 5, Revision 4, 19:33289 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2: Human error probability 
(HEP) data; Volume 5, Revision 4, 19:33288 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3: Hardware component fail- 
ure data; Volume 5, Revision 4, 19:33289 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2: Human error probability 
(HEP) data; Volume 5, Revision 4, 19:33288 (R;US) 

Reactor parameters calculation by sensitivity analysis method, 
19:33174 (IA;EG) 

Some basic aspects on reactor theory, 19:33175 (IA;EG) 

Strengthening the nuclear-reactor fuel cycle against prolifera- 
tion, 19:32820 (R;US) 

REAGENTS 
See also RHODAMINES 
ROSE BENGAL 

Testing and evaluation of eight decontamination chemicals, 

19:32655 (R;US) 
RECORDING SYSTEMS 

An evaluation of solid state video frame recorders, 19:32834 
(R;US) 

Test specifications for the waste information and control system, 
19:32646 (R;US) 

RECORDS MANAGEMENT 
1994 Department of Energy Records Management Conference, 
19:35086 (R;US) 

RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
REDMUD EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

REENTRY 

Reentry safety for the Topaz Il Space Reactor: Issues and anal- 
yses, 19:33165 (R;US) 

REFERENCE MAN 

Anatomical and physical characteristics for Asian Reference 
Man: A proposal, 19:34456 (R:JP) 

Reference Man anatomical model, 19:32731 (R;US) 

REFERENCE MATERIALS (BIO MARK) 
See BIOLOGICAL MARKERS 
REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFLECTION 

Case study on amplitude variation with offset (AVO), 19:32255 

(RA;JP;in Japanese) 


reactor calculations, 





REFLECTIVE COATINGS 


REFLECTIVE COATINGS 
Defect geometries and laser-induced damage in multilayer coat- 
ings, 19:33960 (R;US) 
REFRIGERANTS 
Accelerated screening methods for determining chemical and 
thermal stability of refrigerant-lubricant mixtures part ||: Exper- 
imental comparisons and verification of methods: Quarterly 
technical progress report, October 1, 1993—March 31, 1994 
19:33774 (R;US 
New concepts for refrigerant leak detection and mixture mea- 
surement, 19:34226 (R;US) 
Ozone-depleting-substance 
19:34239 (R:US 
REFRIGERATING MACHINERY 
Gas-fired cooling status and trends, 19:33429 (R;US) 
REFRIGERATION 
ESD hazards associated with CO, refrigeration, 19:34183 (R;US) 
Proceedings of the 1993 non-fluorocarbon insulation, refrigera- 
tion and air conditioning technology workshop, 19:33451 
(R;US 
REFUSE 
See SOLID WASTE 
REFUSE DERIVED FUEL 
Co-combustion of use 
Formation experiment 


control and phase-out plan 


u packaging, 19:32985 (RA;FI 
of polychiorinated hydrocarbons in incin 
eration of simulated waste fuel in a small scale boiler 
19:32899 (RA 
Waste -94, 19:3 
REGION | 
See USA 
REGION Ii 
See USA 
REGION lil 
See USA 
REGION IV 
See USA 
REGION Ix 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION Vil 
See USA 
REGION Vill 
See USA 
REGION X 
See USA 
REINDEER 
See DEER 
REINFORCED CONCRETE 
Temperature and pore pressure distribution in a concrete slab dur- 
ing the microwave decontamination process, 19:34409 (R;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
REINFORCED PLASTICS 
Fracture behavior of laminated discontinuously reinforced alu- 
minum material, 19:33722 (R;US) 
The thermal conductivity of carbon coated silicon carbide fibers 
embedded in a silicon carbide matrix, 19:33668 (R;US) 
REINFORCED PLASTICS 
Low temperature tensile and fracture mechanical strength in 
mode | and mode Ii of fiber reinforced plastics following vari- 
ous irradiation conditions, 19:33657 (R;US) 
REINLUFT PROCESS 
See DESULFURIZATION 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIC RADIATION 
See RELICT RADIATION 
RELICT RADIATION 
Correlation function analysis of the COBE differential microwave 
radiometer sky maps, 19:34523 (R;US) 


E:in Swedish) 
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REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 
Administrative Procedures 

Comment and response document for the long-term surveil- 
lance plan for the Shiprock, New Mexico, disposal site, 
19:32688 (R;US) 

Program Management Plan for the Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge National Laboratory Site Environmental 
Restoration Program, 19:32765 (R;US) 

Baseline Ecology 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site at Grand Junction, Colorado: Revi- 
sion 1, 19:32738 (R;US) 

Baseline risk assessment of ground water contamination at the 
inactive uraniferous lignite ashing site near Belfield, North 
Dakota: Revision 1, 19:32740 (R;US) 

Chemical Analysis 

Phase 1 of the North Site cieanup 

streams: Volume 1, 19:34306 (R;US) 
Comparative Evaluations 

The development and testing of technologies for the remedia- 
tion of mercury-contaminated soils, Task 7.52: Topical report 
December 1992—December 1993, 19:32356 (R;US) 

Cost 

Cost Quality Management Assessment for the Fernald Environ- 

mental Management Project: Final report, 19:32749 (R;US) 
Decision Making 

The Department of Energy's Remedial Action Assessment Sys- 
tem (RAAS): Decision support tools for performing 
streamlined feasibility studies, 19:34342 (R;US) 

Documentation 

Comment and response document for the long-term surveil- 
lance plan for the Shiprock, New Mexico, disposal site, 
19:32688 (R;US) 

Environmental impacts 

Evaluation of impacts and mitigation assessments for the UM- 
TRA Project: Gunnison and Durango pilot studies: Final 
report, 19:32746 (R;US) 

Feasibility Studies 

in situ peroxidation of TCE contaminated soil, 19:34290 (R;US) 

Remedia! investigation/feasibility study report for lower Watts 
Bar Reservoir Operable Unit, 19:32751 (R;US) 

Site observational work plan for the UMTRA project site at Falls 
City, Texas, 19:32691 (R;US) 

The Department of Energy's Remedial Action Assessment Sys- 
tem (RAAS): Decision support tools for performing 
streamlined feasibility studies, 19:34342 (R;US) 

Flowsheets 

An analysis of the New Technical Strategy Flowsheet applied to 

the watch list tanks, 19:32761 (R;US) 
Information Systems 

Application of EnviroTRADE information system for the cleanup 
of the former Soviet Union (FSU) site at Komarom Base, Hun- 
gary, 19:32533 (R;US) 

Environmental sample management, 19:32729 (R;US) 

Overview of technology modeling in the Remedial Action As- 
sessment System (RAAS), 19:32777 (R;US) 

international Cooperation 
EM International, July 1994, Volume 2, 19:32428 (R;US) 
Measuring Methods 

Resonance Raman spectroscopy of volatile organics — Carbon 

tetrachloride, 19:33730 (R;US) 
Performance Testing 

Underground storage tanks 200W-FS-34 and 200W-FS-35 ex- 

cavated soil fied sample plan, 19:32336 (R;US) 
Planning 

Environmental geophysics of the Pilot Plant on the west branch 
of Canal Creek, Aberdeen Proving Ground, Maryland, 
19:34279 (R;US) 

Mission analysis report for single-shell tank leakage mitigation, 
19:32809 (R;US) 


Numerical simulation of groundwater flow on MPPs, 19:32786 
(R;US) 
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Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
cility closure activities, 19:32796 (R;US) 

Preliminary results of a helicopter electromagnetic and magnetic 
survey of the Oak Ridge Reservation, Tennessee for environ- 
mental and geologic site characterization, 19:34289 (R;US) 

Program Management 

Application of EnviroTRADE information system for the cleanup 
of the former Soviet Union (FSU) site at Komarom Base, Hun- 
gary, 19:32533 (R;US) 

Closure Report for Underground Storage Tank 2310-U at the 
Pine Ridge West Repeater Station, 19:32818 (R:US) 

Program Management Plan for the Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge National Laboratory Site Environmental 
Restoration Program, 19:32765 (R;US) 

Remedial action pian for the inactive Uranium Processing Site 
at Naturita, Colorado: Remedial action plan: Attachment 2, 
Geology report, Attachment 3, Ground water hydrology re- 
port: Working draft, 19:32687 (R;US) 

Technical assistance contractor management plan: Surface and 
ground water, 19:32690 (R;US) 

UMTRA project technical assistance contractor quality assur- 
ance implementation plan for surface and ground water, 
19:32685 (R;US) 

Public Opinion 

Public participation in the evaluation of innovative environmental 

cleanup technology, 19:32779 (R;US) 
Quality Assurance 

Implementation guide for Hanford Analytical Services Quality 
Assurance Plan, 19:32753 (R;US) 

UMTRA project technical assistance contractor quality assur- 
ance implementation plan for surface and ground water, 
19:32685 (R;US) 

Radioactive Waste Management 

1994 Solid waste forecast container volume summary, 

19:32556 (R;US) 
Research Programs 

Environmental Hazards Assessment Program annual report, 
July 1, 1993—June 30, 1994, 19:32750 (R;US) 

Laboratory/industry partnerships for environmental remediation, 
19:32727 (R;US) 

Sour gas plant remediation technology research and demon- 
stration project, Task 7.53: Topical report, January—-December 
1993, 19:34303 (R;US) 

Sampling 

Phase 1 of the North Site cleanup: 

streams: Volume 1, 19:34306 (R:US) 
Site Characterization 

Environmental assessment of remedial action at the slick rock 
Uranium Mill Tailings sites Slick Rock, Colorado, 19:32695 
(R;US) 

Land cover mapping and GIS processing for the Savannah 
River Site Database, 19:32755 (R;US) 

Site observational work plan for the UMTRA Project site at 
Riverton, Wyoming, 19:32693 (R;US) 

Site observational work plan for the UMTRA project site at 
Shiprock, New Mexico, 19:32692 (R;US) 

Standards 

A proposed methodology for evaluating low-level radioactively- 

contaminated soil, 19:32812 (R;US) 
Standards Document 

Standards/requirements identification documents (S/RIDS), 

19:32456 (R;US) 
Technology Assessment 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1994, 19:34305 (R;US) 

Technology Transfer 
EM International, July 1994, Volume 2, 19:32428 (R;US) 
Wastes 

Summary of available waste forecast data for the Environmental 
Restoration Program at the Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:32485 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 
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RESEARCH REACTORS 


Dual benefit robotics programs at Sandia National Laboratories, 
19:33872 (R;US) 

Input shaping methods for telerobotic operation of flexible, long- 
reach manipulators, 19:33843 (R;US) 

Optimal trajectories for flexible-link manipulator slewing using 
recursive quadratic programming: Experimental verification, 
19:33492 (R;US) 

Remotely controlled large container disposal methodology, 
19:32557 (R;US) 

Telerobotic operation of structurally flexible, long-reach manipu- 
lators, 19:33844 (R;US) 

REMOTE SENSING 

Overview of remote sensing laser development and semicon- 

ductor laser technology, 19:34275 (R;US) 
REMOTE VIEWING EQUIPMENT 

Acceptance/operational test procedure 101-AW tank camera 
purge system and 101-AW video camera system, 19:32610 
(R;US) 

Acceptance/operational test procedure 101-SY tank camera 
purge system and in tank color camera video imaging system, 
19:32609 (R;US) 

An evaluation of solid state video frame recorders, 19:32834 
(R:US) 

Life and times: The development of a digital video surveillance 
system, 19:32829 (R;US) 

Unattended digital video surveillance: A system prototype for 
EURATOM safeguards, 19:32828 (R;US) 

Waste Calcining Facility remote inspection report, 19:32813 
(R;US) 

REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 

Renewable energy and its potential for carbon emissions reduc- 
tions in developing countries: Methodology for technology 
evaluation: Case study application to Mexico, 19:33406 (R;US) 

REPORTING REQUIREMENTS 
Techniques and guidelines for streamlining NEPA: Four ideas, 
nine tools, 19:33339 (R;US) 
RESEARCH AND TEST REACTORS 
See also EXPERIMENTAL REACTORS 
RESEARCH REACTORS 
TRIGA TYPE REACTORS 
TEST REACTORS 

Development of dissolution process for metal foil target contain- 
ing low enriched uranium, 19:33816 (R;US) 

Strengthening the nuclear-reactor fuel cycle against prolifera- 
tion, 19:32820 (R;US) 

RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 

Building technology transfer meetings: A collaborative model for 
transferring DOE research results to potential users, 
19:33362 (R;US) 

Information Science Research Institute: Quarterly progress re- 
port, 19:33359 (R;US) 

Mississippi DOE EPSCoR planning grant: Final report, 
19:33357 (R;US) 

Nuclear Reactor Sharing Program, 19:33235 (R;US) 

SP-100, a project manager's view: Technical information report, 
19:33155 (R;US) 

Trip report: Battelle Memorial Institute, July 12-13, 1955, 
19:33202 (R;US) 

Trip report: Battelle Memorial Institute, March 22-23, 1955, 
19:33201 (R;US) 

RESEARCH REACTORS 
See also ETRR-1 REACTOR 
FFTF REACTOR 
HFIR REACTOR 
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RESEARCH REACTORS 


ORPHEE REACTOR 
PRTR REACTOR 

Containment performance analyses for the Advanced Neutron 
Source Reactor at the Oak Ridge National Laboratory, 
19:33272 (R;US) 

Modeling & analysis of criticality-induced severe accidents dur- 
ing refueling for the Advanced Neutron Source Reactor, 
19:33274 (R;US) 

Types of nuclear research reactors, 19:33255 (IA;EG) 

RESERVOIR ENGINEERING 

Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach: [Quarterly report], April 1—June 
30, 1994, 19:32240 (R;US) 

RESERVOIR ROCK 
Carbonate Rocks 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;in 
Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Data Analysis 

Techniques for interpretation and reconstruction of reservoir de- 
velopment. Carbonate reservoir, 19:32248 (RA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (deltaic sandstone), 
19:32246 (RA;JP;In Japanese) 

Foraminifera 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;iIn 
Japanese) 

Fossils 

Techniques for interpretation and reconstruction of reservoir de- 
velopment Carbonate reservoir, 19:32248 (RA;JP;iIn 
Japanese) 

Fractures 

Integrated analysis for reservoir characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;In Japanese) 

Geologic Deposits 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Geologic Fractures 

Integrated analysis for reservoir characterization.: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;In Japanese) 

Geologic Models 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;in Japanese) 

Lithology 

Petrophysics and seismic technology for evaluation of rock 
properties. Integrated evaluation technology, 19:32270 
(RA;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;in Japanese) 

Maturation 

Record of TRC’s activities in the fiscal year 1992, 19:32245 
(R;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Origin 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;in Japanese) 
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Petrogenesis 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (turbidite sandstone), 
19:32247 (RA;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (deltaic sandstone), 
19:32246 (RA;JP;iIn Japanese) 

Petroleum Deposits 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;In 
Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Petroleum Geology 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Physical Properties 

Petrophysics and seismic technology for evaluation of rock 
properties.: Integrated evaluation technology, 19:32270 
(RA;JP;in Japanese) 

Plankton 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Carbonate reservoir, 19:32248 (RA;JP;In 
Japanese) 

Sandstones 

Techniques for interpretation and reconstruction of reservoir de- 
velopment: Sandstone reservoir (deltaic sandstone) 
19:32246 (RA;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;ln Japanese) 

Sedimentary Rocks 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (turbidite sandstone), 
19:32247 (RA;JP;In Japanese) 

Seismic Surveys 

Petrophysics and seismic technology for evaluation of rock 
properties.: Integrated evaluation technology, 19:32270 
(RA;JP;In Japanese) 

Sliding Friction 

Laboratory measurements of frictional slip on interfaces in a 

polycarbonate rock mass model, 19:32524 (R;US) 
Spatial Distribution 

Integrated analysis for reservoir characterization..: 
JNOC/UNOCAL cooperative research on fractured reservoir 
(S-wave VSP survey and log analysis of lithology), 19:32263 
(RA;JP;in Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Integrated evaluation technology, 19:32270 
(RA;JP;In Japanese) 

Techniques for interpretation and reconstruction of reservoir 
development.: Sedimentary simulation model for reservoir de- 
velopment, 19:32249 (RA;JP;In Japanese) 

Well Logging 

Petrophysics and seismic technology for evaluation of rock 
properties.: Integrated evaluation technology, 19:32270 
(RA;JP;in Japanese) 

RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

1994 Building energy codes and standards workshops: Sum- 
mary and documentation, 19:33454 (R;US) 

Analysis of heat pumps installed in family housing at Hunter 
Army Air Field, 19:33455 (R;US) 

Integrated window systems: An advanced energy-efficient resi- 
dential fenestration product, 19:33446 (R;US) 

Minimum cost model energy code envelope requirements, 
19:33459 (R;US) 





Sample design for the residential energy consumption survey, 
19:33435 (R;US) 

Spectrally selective glazings for residential retrofits in cooling- 
dominated climates, 19:33444 (R;US) 

RESIDENTIAL SECTOR 

Baseline data for the residential sector and development of a 
residential forecasting database, 19:33442 (R;US) 

Bridging the gap: Designing DSM programs based on the differ- 
ence between utility and consumer economic perspectives, 
19:33006 (R;US) 

Energy-efficient rehabilitation of multifamily buildings in the Mid- 
west, 19:33425 (R;US) 

Opportunities and prospects for demand-side efficiency im- 
provements, 19:33500 (R;US) 

The effect of efficiency standards on water use and water heat- 
ing energy use in the US: A detailed end-use treatment, 
19:33448 (R;US) 

The impact of the Persian Gulf crisis on household energy con- 
sumption and expenditure patterns, 19:32325 (R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 

Measurement of residual stresses on ceramic materials with 
high spatial resolution, 19:33619 (R;US) 

Research opportunities and facilities at ORNL's residual stress 
user center, 19:33531 (R;US) 

RESIDUES 

See also ASHES 

Fluidised-bed combustion of gasification residue, 19:32203 
\RA;FI) 

Passamaquoddy Technology Recovery Scrubber™ at the 
Dragon Products, Inc. Cement Plant located in Thomaston, 
Maine: 1990 Annual technical report, 19:32171 (R;US) 

The use of thermogravimetric analysis to follow the conversion 
of coal derived resids in the resid recycling process, 19:32056 
(R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Materials processing using a variable frequency microwave fur- 
nace, 19:33618 (R;US) 

Refining of fossil resin flotation concentrate from western coal: 
Sixth quarter final report, April 1, 1994—June 30, 1994, 
19:32113 (R;US) 

RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY SURVEYS 
Investigating the resolution of resistivity arrays using inverse 
theory, 19:34482 (R;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 

|, Improvement of Resonance lonization Spectroscopy (RIS) 
techniques; Il, Atomic data for RIS; Ill, Standards for ultra- 
trace analysis: Progress report, 19:33738 (R;US) 

[Atom-counting standards and Doppler-free resonance ioniza- 
tion mass spectroscopy]: [Progress report], 19:33736 (R;US) 

[Improvement of ultrasensitive techniques isotopic biasing in the 
RIS process ionization efficiencies and _ selectivities), 
19:33737 (R;US) 

RESONANCE NEUTRONS 

On analysis of resonance neutron depolarization in uniaxial me- 

dia, 19:34783 (R;JP) 
RESOURCE POTENTIAL 

Scientific research into the marine geology and geophysics off 
antarctica.: Preliminary report on the marine geology and 
geophysical survey in the eastern basin, Ross sea, 19:32288 
(RA;JP;In Japanese) 

RESOURCE RECOVERY ACTS 

Evaluation of the impact of RCRA amendments on waste-to- 
energy activities by using a system simulation computer code, 
19:32891 (R;US) 

RCRA permitting strategies for innovative technologies demon- 
strations, 19:32778 (R;US) 


RIFT ZONES 


RESOURCE RECOVERY FACILITIES 

Evaluation of the impact of RCRA amendments on waste-to- 
energy activities by using a system simulation computer code, 
19:32891 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 

RESPIRATORS 
Fuzzy clustering of facial form for prototyping environmental 
protection equipment, 19:33866 (R;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
REVERSED-FIELD PINCH DEVICES 

Analysis methods for fast impurity ion dynamics data, 19:34808 
(R;US) 

Fluctuations and transport in the reversed field pinch: Charac- 
terization and reduction, 19:34809 (R;US) 

Magnetic fluctuation induced transport and edge dynamo mea- 
surements in the MST reversed-field pinch, 19:34810 (R;US) 

RF SYSTEMS 

A new ff structure for intermediate-velocity particles, 19:34078 
(R;US) 

Comparison of the folded stripline and stacked stripline con- 
cepts to the folded waveguide launcher, 19:34921 (R;US) 

Design of RF-cavities for CW operation, 19:34080 (R;US) 

Design of rf-cavities in the funnel of accelerators for transmuta- 
tion technologies, 19:34070 (R;US) 

Low-level RF control for the AFEL, 19:34082 (R;US) 

Low-level RF contro! system issues for an ADTT accelerator, 
19:34072 (R;US) 

Positron accumulator ring (PAR) rf system design and test, 
19:34006 (R;US) 

S-parameter test set for pulsed networks, 19:34073 (R;US) 

Transverse mode coupling instability with a double rf system, 
19:34105 (R;US) 

RHENIUM 188 

Development of MAGS p-nitrophenyl ester for technetium-99m 
and rhenium-188 labeling of amines and peptides, 19:34377 
(R;US) 

RHENIUM COMPLEXES 

Highly nucleophilic acetylide, vinyl, and vinylidene complexes: 
Final progress report, 1 January 1991-31 March 1994, 
19:33775 (R;US) 

RHODAMINES 
Cavity-QED enhancement of fluorescence yields in micro- 
droplets, 19:33733 (R;US) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 

Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 

RHODIUM ALLOYS 

Calculations of alloy phases with a direct Monte-Carlo method, 

19:33539 (R;US) 
RHODIUM COMPLEXES 

Isotope exchange in some solid complexes of rhodium (lll), 
19:33755 (R;TH) 

Noble metal catalyzed hydrogen generation from formic acid in 
nitrite-containing simulated nuclear waste media, 19:32512 
(R;US) 

RHODOCOCCUS 
Microbial extraction of sulfur from model coal organosulfur com- 
pounds, 19:32055 (R;US) 

RIBONUCLEIC ACID 

See RNA 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RIFT ZONES 

Anatomy of the Midcontinent Rift beneath Lake Superior, 
19:34481 (R;US) 
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RILEY-MORGAN PROCESS 


RILEY-MORGAN PROCESS 

See COAL GASIFICATION 

RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT 

Quarternary evolution of fluvial systems in the northern Rio 
Grande rift: Implications for vertical crustal uplift and rift tec- 
tonics: Final report, October 1, 1988—-September 30, 1989, 
19:34490 (R:US) 

RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 6: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34473 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 5: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34472 (R;US) 

Medical University of South Carolina Environmental Hazards 
Assessment Program: Volume 6: Annual report, July 1, 
1993—June 30, 1994 deliverables, 19:34473 (R;US) 

Using the data quality objectives process in risk assessment, 
19:33343 (R;US) 

RIVER DELTAS 

Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (deltaic sandstone), 
19:32246 (RA;JP;In Japanese) 

RNA 
Use of labeled primers for differential display, 19:34382 (R;US) 
ROADS 

Coolside waste management research: Quarterly report, April 
1—June 30, 1994, 19:32163 (R;US) 

Digital map and spatial database requirements for advanced 
traffic management systems, 19:33471 (R;US) 

ROBOTS 

Adaptive path planning for flexible manufacturing, 19:33868 
(R;US) 

Adaptive robot path planning in changing environments, 
19:33869 (R;US) 

Dual benefit robotics programs at Sandia National Laboratories, 
19:33872 (R;US) 

Optimal trajectories for flexible-link manipulator slewing using 
recursive quadratic programming: Experimental verification, 
19:33492 (R;US) 

Riser configuration, Tank 241-A-105, light duty utility arm, 
19:33890 (R;US) 

Saddle-node dynamics for edge detection, 19:35080 (R;US) 

Safeguards and security considerations for automated and 
robotic systems, 19:32835 (R;US) 

ROCKETS 
Hazards to people and aircraft from flight test debris generated 
at high altitudes, 19:34478 (R;US) 
ROCKGAS PROCESS 
See COAL GASIFICATION 
ROCKS 

Method and apparatus for determining two-phase flow in rock 
fracture, 19:34170 (PA;US) 

Modeling small-scale physical non-equilibrium and large-scale 
preferential fluid and solute transport in a structured soil, 
19:34295 (R;US) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
Studies, 19:32269 (RA;JP;In Japanese) 

ROCKY FLATS PLANT 

Hydraulic model analysis of water distribution system, Rockwell 
International, Rocky Flats, Colorado, 19:33864 (R;US) 

Use of process hazard analysis to control chemical process 
hazards, 19:32780 (R;US) 

ROCKY MOUNTAIN REGION 

See USA 

RODS (FUEL) 
See FUEL RODS 
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ROENTGEN EQUIVALENT MAN 

See DOSE EQUIVALENTS 
ROMBACH PROCESS 

See COAL GASIFICATION 
ROMEO EVENT 

See ATMOSPHERIC EXPLOSIONS 

NUCLEAR EXPLOSIONS 

ROOFS 

Durability of high-albedo roof coatings and implications for cool- 
ing energy savings: Final report, 19:33445 (R;US) 

Laboratory measurements of the drying rates of low-slope roof- 
ing systems, 19:33431 (R;US) 

Load test of the 3701U Building roof deck and support structure, 
19:32800 (R;US) 

ROOTS 

Spatial partitioning of water use by herbaceous and woody life- 

forms in semiarid woodlands, 19:34386 (R;US) 
ROSE BENGAL 
Preparation of radioiodine labelled Rose Bengal for liver func- 
tion studies, 19:33834 (R;TH;In Thai) 
RUBBER (NATURAL) 
See NATURAL RUBBER 
RUBBER INDUSTRY 

Continuous vulcanization of extruded profile by microwave pro- 
cess, 19:32856 (I;MY) 

Summary of R and D work carried out in Sri Lanka for the devel- 
opment of RVNRL, 19:32858 (1;LK) 

RUBBERS 

See also NATURAL RUBBER 

Summary of R and D work carried out in Sri Lanka for the devel- 
opment of RVNRL, 19:32858 (I;LK) 

RUBIDIUM 

Recent photoabsorption measurements in the rare gases and al- 

kalis in the 3 to 15 keV photon energy region, 19:34748 (R;US) 
RUBY LASERS 

Self-starting femtosecond pulse generation from a Ti:sapphire 
laser synchronously pumped by a pointing-stabilized mode- 
locked Nd:YAG laser, 19:33934 (R;US) 

RULISON EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
RUSSIAN FEDERATION 

Perspectives of renewable energy resources utilization in Kare- 
lian fuel-energy balance, 19:32893 (R;Fl) 

Perspectives of renewable energy resources utilization in Kare- 
lian fuel-energy balance, 19:33405 (R;Fl) 

The investigation of concentration of gamma emitters in the 
samples from the Barents Sea region, 19:34330 (IA;AT) 

Travel to Russia to aid in the establishment of the International 
Science and Technology Center: Foreign trip report, April 1— 
November 7, 1993, 19:33520 (R;US) 

Triassic evolution in the Barents sea, Norwegian and Russian 
sectors: A seismic and sequence stratigraphic approach, 
19:32291 (R;NO) 

RUTHENIUM 

Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 

RUTHENIUM COMPLEXES 

Noble metal catalyzed hydrogen generation from formic acid in 
nitrite-containing simulated nuclear waste media, 19:32512 
(R;US) 


S 


S CODES 
SAPHIRES5.0: Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 19:35059 (CM;US) 
SAPHIRES5.0: Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 19:35058 (CM;US) 
SYSPLAN: Load Leveling Battery System Costs, 19:35055 
(CM;US) 





S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SAFEGUARD REGULATIONS 

Recommended observational skills training for IAEA safeguards 
inspections: Final report: Recommended observational skills 
training for IAEA safeguards inspections, 19:33528 (R;US) 

SAFEGUARDS 

See also IAEA SAFEGUARDS 

RAOPS: Resource Allocation Optimization Program for Safegu- 
rards, 19:32824 (R;US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Migrating the facility profile information management system 
into the world wide web, 19:35083 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY REPORTS 

Style, content and format guide for writing safety analysis docu- 
ments: Volume 1, Safety analysis reports for DOE nuclear 
facilities, 19:34477 (R;US) 

SALIVARY GLANDS 

Histomorphological study of parotid gland from young rats 
(Holtzman) submitted to ionizing radiation, 19:34416 (1;BR;In 
Portuguese) 

Structural and histochemical considerations of parotid gland 
from adult rats (Holtzmann) submitted to x-rays exposure, 
19:34417 (1;BR;In Portuguese) 

SALMON 

Feeding bionomics of juvenile chinook salmon relative to thermal 
discharges in the central Columbia River, 19:32683 (R;US) 

Food and growth parameters of juvenile chinook in the central 
Columbia River, 19:32924 (R;US) 

SAMARIUM COMPLEXES 

The behaviour of very low concentrations of Np(V) and Smi(III) 

in humic acid solutions. Pt. 2. Appendix Ill, 19:33829 (RA;DE) 
SAMPLERS 

See also AIR SAMPLERS 

Surface geochemical prospecting.: Development for marine 
geochemical survey system, 19:32252 (RA;JP;in Japanese) 

SAND 

Drilling technology for horizontal wells.: State-of-the-art comple- 
tion technology, 19:32316 (RA;JP;In Japanese) 

Response to granular media to dynamic loading: Final report, 
19:33693 (R;US) 

SANDIA LABORATORIES 

A pollution prevention chargeback system at Sandia National 
Laboratories, New Mexico, 19:32534 (R;US) 

An aerial radiological survey of the Sandia National Laboratories 
and surrounding area, 19:32703 (R;US) 

Biological investigations of the Sandia National Laboratories Sol 
se Mete Aerial Cable Facility, 19:34344 (R;US) 

Extent of chromium contamination beneath the 60s pits in the 
Chemical Waste Landfill at Sandia National Laboratories, Al- 
buquerque, New Mexico, 19:32682 (R;US) 

Manufacturing Technology bulletin, July 1994, 19:33364 (R;US) 

Principles and guidelines for diversity in teamwork, 19:35020 
(R;US) 

SANDIA NATIONAL LABORATORIES 

See also SANDIA LABORATORIES 

Ranking of septic tank and drainfield sites using travel time to 
the groundwater table, 19:32783 (R;US) 

Standard testing procedures for optical fiber and unshielded 
twisted pair at Sandia National Laboratories: Revision, 
19:33923 (R;US) 

SANDSTONES 

Anisotropy and spatial variation of relative permeability and litho- 
logic character of Tensleep Sandstone reservoirs in the Bighorn 
and Wind River basins, Wyoming: Third quarterly technical 
progress report, April 1, 1994—June 30, 1994, 19:32297 (R;US) 

Application of NMR shock barometer to naturally shocked min- 
erals, 19:34496 (R;US) 


SAVANNAH RIVER PLANT 
Operation 


Techniques for interpretation and reconstruction of reservoir de- 
velopment.: Sandstone reservoir (deltaic sandstone), 
19:32246 (RA;JP;In Japanese) 

SANITARY LANDFILLS 

1994 Characterization report for the state approved land dis- 
posal site, 19:32566 (R;US) 

Evaluation of the impact of RCRA amendments on waste-to- 
energy activities by using a system simulation computer code, 
19:32891 (R;US) 

Hanford Site Solid Waste Landfill permit application: Revision 1, 
19:32439 (R;US) 

Planning document for the Advanced Landfill Cover Demonstra- 
tion, 19:32762 (R;US) 

Radioactive and hazardous constituents screening plan for in- 
dustrial waste landfill IV, 19:32674 (R;US) 

Ranking of septic tank and drainfield sites using travel time to 
the groundwater table, 19:32783 (R;US) 

SAPHIR REACTOR 

Nucleonic calculations for possible irradiation experiments in 

SAPHIR, 19:33062 (RA;XA) 
SAPPHIRE 

Amorphization of sapphire during ion beam mixing, 19:33663 

(R;US) 
SATELLITES 

Application of a satellite communication and location system for 
bomb damage assessment, 19:34210 (R;US) 

Development of an all-composite spacecraft bus for small satel- 
lite programs, 19:33856 (R;US) 

Innovative use of DSP technology in space: FORTE event clas- 
sifier, 19:33854 (R;US) 

Proton irradiation effects on advanced digital and microwave Ill- 
V components, 19:34165 (R;US) 

Radiation characterization report for the GPS Receiver micro- 
controller chip: Final report, 19:34164 (R;US) 

The GPS Burst Detector W-Sensor, 19:34209 (R;US) 

The role of ground testing in a structural failure experienced dur- 
ing the launch of the ALEXIS small satellite, 19:33853 (R;US) 

SAVANNAH RIVER 

Mercury bioaccumulation in mosquitofish (Gambusia holbrooki) 
sampled on and around the Savannah River Site, 19:32713 
(R;US) 

SAVANNAH RIVER PLANT 
Computer Networks 
Roadmap to the SRS computing architecture, 19:35101 (R;US) 
Construction 
Laboratory project for isolation of plutonium, 19:32376 (R;US) 
Contamination 

1291 in deer thyroids from the Savannah River Site, 19:34467 

(R;US) 
Decontamination 

Uncertainties in risk assessment at USDOE facilities, 19:34284 
(R;US) 

Fuel Reprocessing Plants 

Safety analysis—200 Area Savannah River Site: Separations 
Area operations Building 211-H Outside Facilities: Supple- 
ment 11, Revision 1, 19:32754 (R;US) 

information Systems 
Roadmap to the SRS computing architecture, 19:35101 (R;US) 
Land Use 

Land cover mapping and GIS processing for the Savannah 

River Site Database, 19:32755 (R;US) 
Mapping 

Land cover mapping and GIS processing for the Savannah 

River Site Database, 19:32755 (R;US) 
Nonradioactive Waste Management 

Two practical incineration-alternative prototype demonstrations 

for TSCA and RCRA wastes, 19:32476 (R;US) 
Nuclear Materials Management 

implementation of MC&A performance testing at the Savannah 

River Site, 19:32842 (R;US) 
Operation 

Minutes of Technical Division Steering Committee Meeting, Sa- 

vannah River Laboratory, June 14, 1955, 19:33236 (R;US) 
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SAVANNAH RIVER PLANT 
Progress Report 


Progress Report 

Scientific computations section monthly report, October 1993, 

19:32365 (R;US) 
Radiation Monitoring 

Proposed radioactive liquid effluent monitoring requirements at 

the Savannah River Site, 19:34356 (R;US) 
Radioactive Waste Facilities 

Basic Data Report — Defense Waste Processing Facility Sludge 

Plant, Savannah River Plant 200-S Area, 19:32446 (R;US) 
Radioactive Waste Management 

Assessment of combustion and related issues in the DWPF and 
ITP waste tanks, 19:32408 (R;US) 

Evaluation of dynamic compaction of low level waste burial 
trenches containing B-25 boxes, 19:32663 (R;US) 

Results of the quarterly tritium survey of Fourmile Branch and its 
seeplines in the F- and H-Areas of SRS: September 1993, 
19:32668 (R;US) 

Solid waste accident analysis in support of the Savannah River 
Waste Management Environmental Impact Statement, 
19:32666 (R;US) 

Radioactive Waste Processing 

Identification of tetraphenylborate radiolysis products in a simu- 
lated feedstock for radioactive waste processing, 19:32659 
(R;US) 

Pilot-scale tests of HEME and HEPA dissolution process, 
19:32672 (R;US) 

Radioactive Waste Storage 

Assessment of fission product content of high-level liquid waste 
supernate on E-Area vault package criteria, 19:32671 (R;US) 

Heat load limits for TRU drums on pads, 19:32664 (R;US) 

Tank 41H bounding uranium enrichment, 19:33892 (R;US) 

Waste characterization of activation product radionuclides in 
high level waste (HLW) supernate, 19:32670 (R;US) 

Remedial Action 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 2, 19:32721 (R;US) 

M-area hazardous waste management facility groundwater 
monitoring report-fourth quarter 1993 and 1993 summary, 
19:34355 (R;US) 

Uncertainties in risk assessment at USDOE facilities, 19:34284 
(R;US) 

Risk Assessment 
Fatality risk estimation for Replacement Tritium Facility, 
19:32815 (R;US) 
Waste Management 
Magnetic survey of D-Area oil basin waste unit, 19:32673 (R;US) 
Water Pollution 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 3, 19:32724 
(R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 1, 19:32722 
(R;US) 

M-Area hazardous waste management facility groundwater 
monitoring report: Second quarter 1994: Volume 2, 19:32723 
(R;US) 

Mercury bioaccumulation in mosquitofish (Gambusia holbrooki) 
sampled on and around the Savannah River Site, 19:32713 
(R;US) 

Water Quality 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 2, 19:32721 (R;US) 

M-Area hazardous waste management facility groundwater mon- 
itoring report — first quarter 1994: Volume 1, 19:32720 (R;US) 

Sampling and analysis of water from Upper Three Runs and its 
wetlands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

SAWTOOTH OSCILLATIONS 

Fluctuations and transport in the reversed field pinch: Charac- 
terization and reduction, 19:34809 (R;US) 

Princeton University Plasma Physics Laboratory, Theory Divi- 


SCANDINAVIA 
See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 
The NKS program 1994-97: Reports from the pilot projects, 
19:33220 (R;DK;In Danish, Norwegian, Swedish, Eng) 
The Nordic programme for nuclear safety 1990-1993: Report for 
1993, 19:32763 (R;DK;In Danish, Norwegian, Swedish, Eng}) 
SCATTERING 
See also ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 
The effect of positronium formation in e* -Li and e* -Na scatter- 
ing, 19:34717 (R;BR) 
SCHMALFELDT-WINTERSHALL PROCESS 
See COAL GASIFICATION 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCIENTIFIC PERSONNEL 
Edwin M. McMillan, A biographical sketch, 19:34499 (R;US) 
MORE (Montana Organization for Research in Energy), MT 
DOE/EPSCoR: Progress performance report, traineeship activ- 
ities: 30 September 1992-31 January 1994, 19:34999 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Logging while drilling system.: Pulsed neutron sensor, 19:32277 
(RA;JP;iIn Japanese) 
Scintillating-fiber technology for the detection of strontium-90 
and uranium-238, 19:34161 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 
Development of a cleaning process for uranium chips machined 
with a glycol-water-borax coolant, 19:34206 (R;US) 
Impact of the propylene glycol-water-borax coolant on material 
recovery operations, 19:34205 (R;US) 
Radioactive scrap metal (RSM) inventory & tracking system and 
prototype RSM field survey, 19:32654 (R;US) 
Refining technology for the recycling of stainless steel radioac- 
tive scrap metals, FY 94 bi-annual report, 19:32653 (R;US) 
SEA BED 
Surface geochemical prospecting.: Development for marine 
geochemical survey system, 19:32252 (RA;JP;in Japanese) 
SEABOARD PROCESS 
See DESULFURIZATION 
SEACOAST 
See SHORES 
SEALED SOURCES 
Test storage of high-level radiation sources at the Asse salt 
mine. Pt. 1: Procurement and transport of radiation sources. 
Interim report, 19:32464 (1;DE;in German) 
SEAS 
Basic research for oil development technologies in the arctic re- 
gions, 19:32283 (RA;JP;in Japanese) 
SEASONINGS 
See FOOD 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 





SECURITY 

DOE DISS/ET pilot system, 19:32840 (R;US) 

High Consequence System Surety: Issue 1, 19:32838 (R;US) 
SECURITY PERSONNEL 

Review criteria for the physical fitness training requirements in 

10 CFR Part 73, 19:32764 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTARY BASINS 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Improvement of the basin model 
‘SIGMA-2D’, 19:32345 (RA;JP;In Japanese) 

Statistical evaluation of the data obtained from the K East Basin 
Sandfilter Backwash Pit samples, 19:34352 (R;US) 

Tectonic history of sedimentary basins, 19:32253 (RA;JP;In 
Japanese) 

SEDIMENTARY ROCKS 
See also CARBONATE ROCKS 
SANDSTONES 

Techniques for interpretation and reconstruction of reservoir de- 
velopment. Sandstone reservoir (turbidite sandstone), 
19:32247 (RA;JP;in Japanese) 

SEDIMENTATION 

Statistical evaluation of the data obtained from the K East Basin 

Sandfilter Backwash Pit samples, 19:34352 (R;US) 
SEDIMENTS 

Applicability of X-ray fluorescence analysis for heavy metal 
monitoring in sediments and suspended matter of surface 
bodies of water, 19:33745 (I1:DE;In German) 

Gunnison, Colorado subpile study report: Revision 1, 19:32739 
(R;US) 

Leaching tendencies of uranium and regulated trace metals 
from the Hanford Site 300 Area North Process Pond sedi- 
ments, 19:32711 (R;US) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(characterization of organic compounds in carbonate sedi- 
ments), 19:32344 (RA;JP;in Japanese) 

UMTRA Project water sampling and analysis plan, Slick Rock, 
Colorado, 19:32743 (R;US) 

SEISMIC ARRAYS 

See also SEISMIC DETECTORS 

Design of an open architecture seismic monitoring system, 
19:34495 (R;US) 

SEISMIC DETECTION 

Logging while drilling system.: Seismic while drilling, 19:32279 

(RA;JP;in Japanese) 
SEISMIC DETECTORS 

See also SEISMOGRAPHS 

Integrated test plan for a shallow high resolution compressional 
seismic reflection demonstration, 19:32799 (R;US) 

SEISMIC NOISE 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Electromagnetic methods, 19:32258 
(RA;JP;In Japanese) 

SEISMIC S WAVES 

Elastic wave exploration.: Field data acquisition of shear wave, 

19:32266 (RA;JP;In Japanese) 
SEISMIC SURVEYS 
Amplitudes 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;In Japanese) 

Azimuth 

Study on fracture detection by seismic method, 19:32254 

(RA;JP;in Japanese) 
Data 


SEISMIC SURVEYS 
Interchangeability 


Data Analysis 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;in 
Japanese) 

Elastic wave exploration.: Development of data analysis method 
(impedance and velocity inversion), 19:32268 (RA;JP:In 
Japanese) 

Integrated analysis for reservoir characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA:JP;In Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA:JP;In Japanese) 

Interdisciplinary study of reservoir compartments: [Quarterly re- 
port, April 1, 1994—June 30, 1994], 19:32239 (R;US) 

Petrophysics and seismic technology for evaluation of rock 
properties. Integrated evaluation technology, 19:32270 
(RA; JP:in Japanese) 

Data Processing 

Elastic wave exploration.: Data processing of shear wave data, 

19:32346 (RA;JP;in Japanese) 
Depth 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA:JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;In 
Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 

Dynamite 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Elasticity 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;In Japanese) 

Field Tests 

Elastic wave exploration.: Field data acquisition of shear wave, 
19:32266 (RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;in Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;In Japanese) 

Frequency Dependence 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;in Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Incidence Angle 

Elastic wave exploration.: Computer simulation of elastic wave 

propagation, 19:32267 (RA;JP;In Japanese) 
Interchangeability 
Elastic wave exploration.: Development of data analysis method 





Numerical Analysis 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;in Japanese) 

Elastic wave exploration.: Development of data analysis method 
(impedance and velocity inversion), 19:32268 (RA;JP;In 
Japanese) 

Oscillation Modes 

Study on fracture detection by seismic method, 19:32254 

(RA;JP;In Japanese) 
Physical Properties 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;In Japanese) 

Elastic wave exploration.: Data processing of shear wave data, 
19:32346 (RA;JP;in Japanese) 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;In 
Japanese) 

Elastic wave exploration.: Development of data analysis method 
(impedance and velocity inversion), 19:32268 (RA;JP;In 
Japanese) 

Elastic wave exploration.: Field data acquisition of shear wave, 
19:32266 (RA;:JP;in Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;in Japanese) 

Power 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;in Japanese) 

Pulses 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;in Japanese) 

Reflection 

Case study on amplitude variation with offset (AVO), 19:32255 
(RA;JP;in Japanese) 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;in Japanese) 

Scientific research into the marine geology and geophysics off 
antarctica.: Marine geology and geophysical study in the 
Ross Basin, 19:32287 (RA;JP;lIn Japanese) 

Refraction 

Scientific research into the marine geology and geophysics off 
antarctica.: Marine geology and geophysical study in the 
Ross Basin, 19:32287 (RA;JP;In Japanese) 

Resolution 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;In Japanese) 

Seismic Detectors 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;in Japanese) 

Seismic P Waves 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
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experiment on shot-hole depth optimizatior 
test field), 19:32257 (RA;JP;iIn Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;in Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;In Japanese) 

Seismic S Waves 

Elastic wave exploration.: Field data acquisition of shear wave, 
19:32266 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;In Japanese) 

Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;In 
Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 
Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 

studies, 19:32269 (RA;JP;In Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;ln Japanese) 

Seismic Sources 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Kashiwazaki 
test field), 19:32257 (RA;JP;lIn Japanese) 

Geophysical exploration methods for areas with complex topog- 
raphy and geology.: Seismic methods (preliminary field 
experiment on shot-hole depth optimization in Amarume oil 
field), 19:32256 (RA;JP;In Japanese) 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;In Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;In Japanese) 

Seismic Waves 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;in Japanese) 

Spectral Response 

Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;In 
Japanese) 

Integrated analysis for resrvoir characterization.: Anisotropic an- 
laysis of S-wave VSP data, 19:32265 (RA;JP;In Japanese) 

Stratification 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;In 
Japanese) 


Three-Dimensional Calculations 

Geophysical methods for reservoir characterization.: S-wave 
VSP experiment in Amarume oil field, 19:32262 (RA;JP;In 
Japanese) 

Integrated analysis for reservoir = characterization.: 
JNOC/UNOCAL cooperative research on fractured resrvoir 
(surface seismic survey by 3C and 3D methods), 19:32264 
(RA;JP;in Japanese) 

Velocity 

Elastic wave exploration.: Development of data analysis method 
(fundamental research on PSP method), 19:32289 (RA;JP;In 
Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petrolphysical 
studies, 19:32269 (RA;JP;In Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;in Japanese) 





Walls 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (development of borehole seismic 
source), 19:32261 (RA;JP;in Japanese) 

Wave Propagation 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;in Japanese) 

Elastic wave exploration.: Development of data analysis method 
(impedance and velocity inversion), 19:32268 (RA;JP;in 
Japanese) 

Petrophysics and seismic technology for evaluation of rock 
properties.: Elastic wave measurements and petroiphysical 
studies, 19:32269 (RA;JP;In Japanese) 

Study on fracture detection by seismic method, 19:32254 
(RA;JP;in Japanese) 

Well Logging 

Study on fracture detection by seismic method, 19:32254 

(RA;JP;in Japanese) 
SEISMIC WAVES 

See also SEISMIC S WAVES 

2D Depth migration in transversely isotropic media using explicit 
operators, 19:34485 (R;US) 

Velocity analysis for transversely isotropic media, 19:34483 
(R;US) 

SEISMOGRAPHS 

SeisTool Ver. 2.1 User's Guide, 19:35067 (R;US) 
SELOX PROCESS 

See COAL GASIFICATION 
SEMICONDUCTOR DEVICES 

See also SEMICONDUCTOR LASERS 

A versatile masking process for plasma etched backside via 
holes in GaAs, 19:33954 (R;US) 

Field-induced minigap and transport with in-plane magnetic 
fields in double quantum wells, 19:34772 (R;US) 

Innovative technology for contamination control in plasma pro- 
cessing, 19:33943 (R;US) 

Physics with isotopically controlled semiconductors, 19:34771 
(R;US) 

Piezoelectric effects in double barrier resonant tunneling struc- 
tures, 19:34769 (R;US) 

SEMICONDUCTOR JUNCTIONS 

See also HETEROJUNCTIONS 

Equilibrium and shot noise in mesoscopic systems, 19:34770 
(R;US) 

SEMICONDUCTOR LASERS 

High average power diode pumped solid state lasers for 
CALIOPE, 19:33959 (R;US) 

Magneto-optical studies of 
19:33717 (R;US) 

SEMICONDUCTOR MATERIALS 

See also MAGNETIC SEMICONDUCTORS 

P-TYPE CONDUCTORS 

A syncopated leap-frog algorithm for orbit consistent plasma 
simulation of materials processing reactors, 19:33676 (R;US) 

Growth of multilayered epitaxial films by pulsed excimer laser 
ablation, 19:33667 (R;US) 

Kondo insulators, 19:33696 (R;US) 

NREL Photovoltaic Program FY 1993, 19:32932 (R;US) 

Quantum dynamical phenomena of independent electrons in 
semiconductor superlattices subject to a uniform electric field, 
19:34768 (R;US) 

SEPARATION PROCESSES 
See also EXTRACTION 
ISOTOPE SEPARATION 
TRUEX PROCESS 

Recovery of silver from CEPOD anolyte solutions, 19:32507 
(R;US) 

Research in the chemical sciences: Summaries of FY 1994, 
19:33724 (R;US) , 

Savannah River Technology Center, monthly report, 19:32848 
(R;US) 

SEQUESTRENE 

See EDTA 


compound semiconductors, 


SERVICE LIFE 
International Working Group on Life Management of Nuclear 
Power Plants regular meeting. Working material, 19:33008 
(R;XA) 
Progress report on the IWG-LMNPP activities 1992-1993, 
19:33009 (RA;XA) 
Research and development programs in Belgium, 19:33010 
(RA;XA) 
SETTLING PONDS 
Geochemistry of a reclaimed coal slurry impoundment: Techni- 
cal report, 1 March-31 May 1994, 19:32189 (R;US) 
Limited field investigation report for the 100-HR-1 Operable 
Unit, 19:32752 (R;US) 
Plant response to FBC waste-coal slurry solid mixtures: Techni- 
cal report, 1 March—-31 May 1994, 19:32185 (R;US) 
SEWAGE 
See also SEWAGE SLUDGE 
Hanford 200 area (sanitary) waste water system, 19:32564 
(R;US) 
SEWAGE SLUDGE 
Verification of best available technology for the 300 Area Treated 
Effluent Disposal Facility (310 Facility), 19:32718 (R;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDING 
Integration of numerical analysis tools for automated numerical 
optimization of a transportation package design, 19:33865 
(R;US) 
Shielding optimization studies for the detector systems of the 
Superconducting Super Collider, 19:34023 (R;US) 
SHIELDING MATERIALS 
Investigation of reactor shielding materials, 19:33259 (IA;EG) 
Polymer systems testing: Final report, 19:32470 (R;US) 


SHOCK (IMPACT) 
See IMPACT SHOCK 


SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES 
See also DETONATION WAVES 
A computational study of projectile shape dependence on phase 
change phenomena with comparisons to experimental data, 
19:34181 (R;US) 
BARS/SSC/SPHINX: BARS Bibliographic Data Retrieval Sys- 
tem, 19:35043 (CM;US) 
SHORES 
Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: Annual 
report, February 24, 1993—February 23, 1994, 19:32334 
(R;US) 
SHOWER COUNTERS 
Monolithic circuits for lead-glass calorimetry, 19:34111 (R;US) 
Shielding optimization studies for the detector systems of the 
Superconducting Super Collider, 19:34023 (R;US) 
The DO upgrade trigger, 19:34034 (R;US) 
The effect of azimuthal inert material on the CMS hadron 
calorimeter, 19:34117 (R;US) 
SHREDDERS 
Radioactive waste shredding: Preliminary evaluation, 19:32451 
(R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 
Mechanical design of the CDF SVX II silicon vertex detector, 
19:34116 (R;US) 
SVX’, the new CDF silicon vertex detector, 19:34115 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
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SIGMA MODEL 


SIGMA MODEL 

A new family of SU(2) symmetric integrable sigma models, 
19:34556 (IA;DE) 

Gauged WZNW models and the BRST symmetry, 19:34552 
(IA;DE) 

Hidden symmetry approach to the extended symmetries in non- 
abelian free fermionic and WZNW models, 19:34553 (IA;DE) 

SIGMA-410 RESONANCES 

See SIGMA MODEL 

SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILICA 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, July 1, 1993-—September 30, 
1993, 19:33784 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, October 1, 1992—December 
31, 1992, 19:33781 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, April 1, 1993—-June 31, 1993, 
19:33783 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, July 1, 1992—September 30, 
1992, 19:33780 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, April 1, 1992—June 30, 1992, 
19:33779 (R;US) 

Development of improved iron Fischer-Tropsch catalysts: Quar- 
terly technical progress report, January 1, 1993—March 31, 
1993, 19:33782 (R;US) 

Global equation of state for a glassy material: 
19:33692 (R;US) 

Investigation of depth-area_ relationships 
nanoindentations, 19:33910 (R;US) 

Lower active metals loading for 
19:33804 (R;US) 

Sol-gel-derived silica films with tailored microstructures for ap- 
plications requiring organic dyes, 19:33712 (R;US) 

SILICATE MINERALS 

See also SMECTITE 

ZEOLITES 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 12, June 1—August 31, 1994, 
19:33637 (R;US) 

SILICATES 

The crystal structure of SrZrSi.07, 19:33685 (R;NL) 
SILICEOUS ROCK 

See SANDSTONES 
SILICON 

Characterization of carbon in EFG silicon using the G-Center 
(EFG (edge-defined film-fed growth)), 19:33706 (RA;US) 

Gettering in multicrystalline silicon: A design-of-experiments ap- 
proach, 19:32942 (R;US) 

Hydrogen diffusion and passivation mechanisms, 
(RA;US) 

Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Final subcontract 
report, February 1, 1991—January 31, 1994, 19:33710 (R;US) 

Raman spectra of MOCVD-grown ferroelectric PbTiO, thin 
films, 19:33665 (R;US) 

Recent results on effects of transition metals and hydrogen in 
EFG polycrystalline silicon, 19:33705 (RA;US) 

The effect of resistivity on the minority carrier lifetime of chro- 
mium doped P-type silicon, 19:33708 (RA;US) 

The optical functions of silicon at elevated temperatures and 
their application to pulsed laser annealing, 19:32930 (R;US) 

The structural, chemical, and electrical properties of He- 
implantation-induced nanocavities in silicon, 19:33709 (RA;US) 

SILICON ALLOYS 

Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Final subcontract 
report, February 1, 1991—January 31, 1994, 19:33710 (R;US) 

Surface stress, morphological development, and dislocation nu- 
cleation during strained-layer epitaxy, 19:33552 (R;US) 


Fused silica, 
associated with 


hydrotreating catalysts, 


19:32938 
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SILICON CARBIDES 

A review of the efficacy of silicon carbide hot gas filters in coal 
gasification and pressurized fluidized bed combustion envi- 
ronments, 19:32057 (R;US) 

Approaches to the design of structural ceramics incorporating 
whiskers and particulate phases, 19:33677 (R;US) 

B,4C-SiC reaction-sintered coatings on graphite plasma facing 
components, 19:34937 (R;US) 

Comparison of the dynamic fatigue behavior of two monolithic 
SiC and an AlpO3/SiC composite, 19:33627 (R;US) 

High performance materials in coal conversion utilization: Tech- 
nical progress report, April 1, 1994—June 30, 1994, 19:33683 
(R;US) 

High temperature corrosion and crack growth of SiC/SiC at vari- 
able oxygen partial pressures, 19:33711 (R;US) 

Materials support for the development of high temperature 
advanced furnaces (HITAF): A comparison of selected mechan- 
ical properties for three SiC-based ceramics, 19:33633 (R;US) 

Mechanical and chemical properties of SiC fiber reinforced SiC, 
19:33647 (R;DE;In German) 

Microfriction studies of model 
19:33661 (R;US) 

Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 

The Modified Embedded Atom Method, 19:33534 (R;US) 

The effect of fiber coating thickness on the interfacial properties of 
a continuous fiber ceramic matrix composite, 19:33670 (R;US) 

The in-situ fracture and Auger analysis of Nicalon fibers, 
19:33628 (R;US) 

The thermal conductivity of carbon coated silicon carbide fibers 
embedded in a silicon carbide matrix, 19:33668 (R;US) 


SILICON NITRIDES 

Comparison of properties of sintered and sintered reaction- 
bonded silicon nitride fabricated by microwave and 
conventional heating, 19:33630 (R;US) 

Elastic anisotropy in hot-pressed SizsN, composites: Role of in 
situ 6-Si3N4 grains and added 6-SizN, whiskers, 19:33656 
(R;US) 

Enhancement of creep resistance of a sintered SigN4 ceramic 
by microwave annealing, 19:33631 (R;US) 

Evolution of oxidation and creep damage mechanisms in HlPed 
silicon nitride materials, 19:33634 (R;US) 

Microstructural contributions to the fracture resistance of silicon 
nitride ceramics, 19:33624 (R;US) 

Recognition of subsurface defects in machined ceramics by ap- 
plication of neural networks to laser scatter patterns, 
19:33612 (R;US) 

Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 

Strength testing of Ti-vapor-coated silicon nitride braze joints, 
19:33636 (R;US) 

The thermal conductivity of silicon nitride with molybdenum dis- 
ilicide additions, 19:33669 (R;US) 

SILICON OXIDES 

See also SILICA 

Application of NMR shock barometer to naturally shocked min- 
erals, 19:34496 (R;US) 

Evaluation of DWPF canister closure welds containing ceramic 
rings of lava A, alumina, or steatite, 19:32657 (R;US) 

Investigation of the microstructure of coatings for high power 
lasers by non-optical techniques, 19:34991 (R;US) 

Microfriction studies of model _ self-lubricating 
19:33661 (R;US) 

Raman spectra of MOCVD-grown ferroelectric PbTiO; thin 
films, 19:33665 (R;US) 


SILICON SEMICONDUCTOR DETECTORS 
See S| SEMICONDUCTOR DETECTORS 


SILICON SOLAR CELLS 
A simple single-photomask process for fabrication of high- 
efficiency mutticrystalline silicon solar cells, 19:32943 (R;US) 
Effects of aluminum gettering and forming gas anneal on mul- 
ticrystalline silicon solar cells, 19:32937 (RA;US) 
Electrical behavior of dislocations and impurities in silicon, 
19:32935 (RA;US) 


self-lubricating surfaces, 


surfaces, 





Gettering in multicrystalline silicon: A design-of-experiments ap- 
proach, 19:32942 (R;US) 

Impurity/defect analysis of HEM silicon, 19:32934 (RA;US) 

Modifications to the Solarex casting process: Effects on defects, 
impurities, and solar cell performance, 19:32936 (RA;US) 

Processing and modeling issues for thin-film solar cell devices: 
Annual subcontract report, January 16, 1993—January 15, 
1994, 19:32940 (R;US) 

Status and fabrication of high-efficiency single-crystal Si solar 
cells, 19:32939 (RA;US) 

The optical functions of silicon at elevated temperatures and 
their application to pulsed laser annealing, 19:32930 (R;US) 

SILVER 

Energetics, bonding mechanism and electronic structure of ce- 
ramic/ceramic and metal/ceramic interfaces: Annual progress 
report, April 1, 1994—September 30, 1994, 19:33778 (R;US) 

Recovery of silver from CEPOD anolyte solutions, 19:32507 
(R;US) 

Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 

Transverse momentum dependence of Bose-Einstein correla- 
tions in S+nucleus collisions at 200 GeV/nucleon, 19:34727 
(R;US) 

Vacuum deposited polymer/silver reflector material, 19:32952 
(R;US) 

SILVER 110 
The diffusion of Ag in the graphitic matrices A3-3 and A3-27, 
19:33070 (R;DE) 

SILVER SELENIDES 

Deep levels in AgGaSeo, 19:33704 (R;US) 
SIMPLEX PROCESS 

See COAL GASIFICATION 
SIMULATION 

See also COMPUTERIZED SIMULATION 

PLASMA SIMULATION 

Advanced reservoir evaluation technology.: Reservoir charac- 
terization technology (research on the application of flexible 
grid to reservoir simulation), 19:32273 (RA;JP;In Japanese) 

SIMULATORS 

See also REACTOR SIMULATORS 

Development of cost-effective surfactant flooding technology: 
Quarterly report, January 1, 1994—March 31, 1994, 19:32295 
(R;US) 

SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SITE CHARACTERIZATION 

A hyperspectral image data exploration workbench for environ- 
mental science applications, 19:35023 (R;US) 

A multispectral scanner survey of the Salmon Site and sur- 
rounding area, Lamar County, Mississippi, 19:34313 (R;US) 

An aerial radiological survey of the Salmon Site and surrounding 
area, Lamar County, Mississippi, 19:32704 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Uranium mill tailings remedial action project real estate manage- 
ment plan, 19:32427 (R;US) 
SITE SURVEYS 
See SITE CHARACTERIZATION 
SKELETON 

High frame-rate digital radiographic videography, 19:34396 

(R;US) 
SKIN 

The role of aging and DNA repair in chronic disease: Final 
progress report, December 1, 1985-September 29, 1993, 
19:34410 (R;US) 

SL GROUPS 

Anionic construction of the SL,..(2) algebra, 19:34502 (R;BR) 
SLAGS 

LWA demonstration applications using Illinois coal gasification 


slag: Phase Il: Technical report, 1 March-31 May 1994, 
19:32184 (R;US) 


SODIUM CHLORIDES 


SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 
The status of the program to develop the CANFLEX fuel bundle, 
19:33102 (IA;CA) 
SLOVENIA 
‘Living with radiation’ in Slovenia (1988-1992), 19:34426 (iA;AT) 
SLUDGES 

See aiso SEWAGE SLUDGE 

Anaerobic treatment of municipal solid waste and sludge for en- 
ergy production and recycling of nutrients, 19:32892 (R;Fl) 

Ferrocyanide safety program: Moisture migration test in ferro- 
cyanide simulant, 19:32791 (R;US) 

Ferrocyanide safety program: Results of relative humidity exper- 
iments using ferrocyanide waste simulants, 19:32645 (R;US) 

Hydrothermal processing of inorganic components of Hanford 
tank sludge, 19:32482 (R;US) 

Microbial EOR technology, 19:32303 (RA;JP;In Japanese) 

Potential radiological exposure rates resulting from hypothetical 
dome failure at Tank W-10, 19:32487 (R;US) 

Waste Tank Organic Safety Project organic concentration mech- 
anisms task: FY 1994 progress report, 19:32500 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Development of a use for Illinois coal concentrates for slurry fed 
gasifiers: Technical report, March 1, 1994—May 31, 1994, 
19:32114 (R;US) 

Gas distribution effects on waste properties: Viscosities of bub- 
bly slurries, 19:32774 (R;US) 

Performance evaluation of corrosion probes in simulated WVNS 
tank 8D-2 waste: WVNS tank farm process support, 
19:32498 (R;US) 

Recommendations for rheological testing and modelling of 
DWPF melter feed slurries, 19:33908 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 

Fluid dynamic studies for a simulated Melton Valley Storage 
Tank slurry, 19:32393 (R;US) 

Recommendations for rheological testing and modelling of 
DWPF melter feed slurries, 19:33908 (R;US) 

SMALL ANGLE SCATTERING 

Recent development in small-angle neutron scattering tech- 

niques in the Malaysian context, 19:34152 (I;MY) 
SMECTITE 
Evolution of models for conversion of smectite to non- 
expandable minerals, 19:33718 (R;SE) 

SMOKY EVENT 

See ATMOSPHERIC EXPLOSIONS 

NUCLEAR EXPLOSIONS 

SNAP BATTERIES 

SNAP and Al Fuel Summary Report, 19:33166 (R;US) 
SNAP REACTORS 

SNAP and Al Fuel Summary Report, 19:33166 (R;US) 
SNPA-DEA PROCESS 

See DESULFURIZATION 
SOCIO-ECONOMIC ASPECTS 

See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 

Fiscal 1992 energy supply/demand results and the short-term 
prospect.: Report of the committee on investigation of the en- 
ergy supply/demand trend, 19:33373 (R;JP;in Japanese) 

SODIUM 

Early secondary sodium drain assessment, 19:33268 (R;US) 

FFTF reactor immersion heaters: Revision 1, 19:33267 (R;US) 

Hazard categorization and classification for the sodium storage 
facility, 19:32395 (R;US) 

SODIUM CHLORIDES 

Bounding flow and transport analysis of proposed 105A mock- 
up tank tracer test, 19:32618 (R;US) 

Kinetic model calculations of coloid growth in NaCl, 19:33687 
(R;NL) 
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SODIUM CHLORIDES 


Radiation damage in NaCl. The process of colloid formation, 

19:34782 (R:NL) 
SODIUM IODOHIPPURATE 
See HIPPURAN 

SODIUM NITRATES 

Ferrocyanide Safety Project Dynamic X-Ray Diffraction studies 
of sodium nickel ferrocyanide reactions with equimolar ni- 
trate/nitrite salts, 19:32499 (R;US) 

High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 12, June 1—August 31, 1994, 
19:33637 (R;US 

SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Agglomeration 

Pilot plant testing of IGT’s two-stage fluidized-bed/cyclonic ag- 

glomerating combustor, 19:33477 (R;US) 
Chemical Analysis 

Analysis of cobbly soils for cobbles-to-fines corrections to 
radionuclide concentrations at the New Rifle, Colorado, pro- 
cessing site, 19:32741 (R;US) 

Assessing data quality for a federal environmental restoration 
project: Rationalizing the requirements of multiple clients, 
19:32785 (R;US) 

Gunnison, Colorado subpile study report: Revision 1, 19:32739 
(R;US) 

Los Alamos National Laboratory Environmental Restoration 
Project quarterly technical report, Apri-June 1994, 19:32760 
(R;US) 

Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
cility closure activities, 19:32796 (R;US) 

Cleaning 

Hydrogen peroxide treatment of TCE contaminated soil, 
19:34287 (R;US) 

Two practical incineration-alternative prototype demonstrations 
for TSCA and RCRA wastes, 19:32476 (R;US) 

Combustion 

Pilot plant testing of IGT’s two-stage fluidized-bed/cyclonic ag- 

glomerating combustor, 19:33477 (R;US) 
Contamination 

300-FF-1 Operable Unit physical separation of soils pilot plant 
study, 19:32797 (R;US) 

Closure Report for Underground Storage Tank 2310-U at the 
Pine Ridge West Repeater Station, 19:32818 (R;US) 

Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 

Evaluation of impacts and mitigation assessments for the UM- 
TRA Project: Gunnison and Durango pilot studies: Final 
report, 19:32746 (R;US) 

Fast-turnaround RCRA site characterization of former TA-42 at 
Los Alamos National Laboratory, 19:32709 (R;US) 

Gunnison, Colorado subpile study report: Revision 1, 19:32739 
(R;US) 

In situ peroxidation of TCE contaminated soil, 19:34290 (R;US) 

Six-phase soil heating accelerates VOC extraction from clay 
soil, 19:34343 (R;US) 

Task summary for cone penetrating testing sounding and soil 
and groundwater sampling Salmon Site, Lamar County, Mis- 
sissippi, 19:34308 (R;US) 

Vapor phase VOC transport in physically-mixed clay soils, 
19:34293 (R;US) 

Decontamination 

Baseline risk assessment of ground water contamination at the 
inactive uraniferous lignite ashing site near Belfield, North 
Dakota: Revision 1, 19:32740 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report for period, April 1—June 
30, 1994, 19:33358 (R;US) 

Development of the CROW™ process, 19:34304 (R;US) 

Protocol for VOC-Arid ID remediation performance characteriza- 
tion, 19:32772 (R;US) 
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Soil washing of various forms of lead and organically contami- 
nated soils, 19:34292 (R;US) 
The effect of contaminant aging upon soil washing removal effi- 
ciencies for lead contaminated soils, 19:34294 (R;US) 
Environmental Transport 
Fieid and numerical investigation of macropore flow and trans- 
port processes, 19:34311 (R;DK) 
Latin hypercube sampling with the SESOIL model, 19:34291 
(R;US) 
Gas Flow 
Modeling field scale unsaturated flow and transport processes, 
19:32483 (R;US) 
Heating 
Six-phase soil heating accelerates VOC extraction from clay 
soil, 19:34343 (R;US) 
Hydrology 
Modeling small-scale physical non-equilibrium and large-scale 
preferential fluid and solute transport in a structured soil, 
19:34295 (R;US) 
Land Pollution Control 
Vapor phase VOC transport in physically-mixed clay soils, 
19:34293 (R;US) 
Liquid Flow 
Modeling field scale unsaturated flow and transport processes, 
19:32483 (R;US) 
Moisture 
Spatial partitioning of water use by herbaceous and woody life- 
forms in semiarid woodlands, 19:34386 (R;US) 
Morocco 
Study of variations of radon emanations from soil in Morocco 
using solid state nuclear track detectors. Correlations with at- 


mospheric parameters and seismic activities, 19:34332 
(I;MA;in French) 
Plasma Heating 
The PRISM concept, 19:32733 (R;US) 
Pollution 
Micrometeorological methods for measurements of mercury 
emissions over contaminated soils, 19:34221 (R;US) 
Radiochemical Analysis 
Radiochemical method development, 19:33727 (R;US) 
Radionuclide Migration 
Controlled field study for validation of vadose zone transport 
models, 19:34338 (R;US) 
Remedial Action 
300-FF-1 Operable Unit physical separation of soils pilot plant 
study, 19:32797 (R;US) 
Closure Report for Underground Storage Tank 2310-U at the 
Pine Ridge West Repeater Station, 19:32818 (R;US) 
Decontamination Systems Information and Research Program: 
Quarterly technical progress report, January 1—March 31, 
1994, 19:34305 (R;US) 
Development of in situ vitrification for remediation of ORNL con- 
taminated soils, 19:32514 (R;US) 
Evaluation of the Contamination Control Unit during simulated 
transuranic waste retrieval, 19:32758 (R;US) 
Hanford Site’s Integrated Risk Assessment Program: No- 
intervention risk assessment, 19:32776 (R;US) 
In situ radiological characterization to support a test excavation 
at a liquid waste disposal site, 19:32559 (R;US) 
In situ remediation integrated program: Development of contain- 
ment technology, 19:32516 (R;US) 
In situ remediation integrated program: Success through team- 
work, 19:32515 (R;US) 
MGP soil remediation in a slurry-phase system: A pilot-scale 
test, 19:32333 (R;US) 
Manufactured gas plant sites: Characterization of wastes and 
IGT’s innovative remediation alternatives, 19:34286 (R;US) 
Remediation of manufactured gas plant soils contaminated with 
tree and complex cyanide, 19:32332 (R;US) 
Six-phase soil heating accelerates VOC extraction from clay 
soil, 19:34343 (R;US) 
Sour gas plant remediation technology research and demon- 


Stration project, Task 7.53: Topical report, January—-December 
1993, 19:34303 (R;US) 





The PRISM concept, 19:32733 (R;US) 

The development and testing of technologies for the remedia- 
tion of mercury-contaminated soils, Task 7.52: Topical report 
December 1992—December 1993, 19:32356 (R;US) 

The role of bioremediation in the treatment of gas industry 
wastes, 19:34285 (R;US) 

Waste management technology logic diagrams for environmental 
remediation at Department of Energy Sites, 19:32419 (R;US) 

Sampling 

Los Alamos National Laboratory Environmental Restoration 
Project quarterly technical report, Apri-+-June 1994, 19:32760 
(R;US) 

Phase 1 sampling and analysis plan for the 304 Concretion Fa- 
cility closure activities, 19:32796 (R:US) 

Task summary for cone penetrating testing sounding and soil 
and groundwater sampling Salmon Site, Lamar County, Mis- 
sissippi, 19:34308 (R;US) 

Underground storage tanks 200W-FS-34 and 200W-FS-35 ex 
cavated soil field sample plan, 19:32336 (R;US) 

Sorptive Properties 

Adsorption/desorption characteristics of lead on various types of 

soil, 19:34283 (R;US) 
Surface Contamination 

Uranium Mill Tailings Remedial Action Project surface project 

management plan, 19:32744 (R;US) 
Washing 

Effects of various uranium leaching procedures on soil: Short- 
term vegetation growth and physiology: Progress report, April 
1994, 19:32767 (R;US) 

SOLAR COLLECTORS 
Solar collector manufacturing activity 1993, 19:32957 (R;US) 
SOLAR CONCENTRATORS 

Vacuum deposited polymer/silver reflector material, 19:32952 

(R;US) 
SOLAR ENERGY 

Summary information and data sets for the HBCU Solar Mea- 

surements Network, 19:32926 (R:US) 
SOLAR NEBULA 

Distribution of light element isotopes in Bencubbin and Weather- 
ford meteorites: An indicator of heterogeneity in the primitive 
solar nebula, 19:34489 (R;US) 

SOLAR NEUTRINOS 

Results from SAGE Il, 19:34674 (R;US) 

The very low energy solar flux of electron and heavy-flavor neu- 
trinos and antineutrinos, 19:34619 (R;US) 

SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 

International conference on comparative assessments of solar 
power technologies: Scientific programme and abstracts, 
19:32927 (R;IL) 

SOLAR RADIATION 

See also DIRECT SOLAR RADIATION 

Summary information and data sets for the HBCU Solar Mea- 
surements Network, 19:32926 (R;US) 

SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL CONVERSION 

Possibilities of rational energy use and evaluation of solar 
energy sources on the basis of cost aspects in model commu- 
nities: 8th technical report on the research project: analysis of 
possibilities of practical use of solar energy and development 
perspectives in Nordrhein-Westfalen, 19:33371 (R;DE;In Ger- 
man) 

SOLID ELECTROLYTE FUEL CELLS 
Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 
SOLID FUELS 
See also ALLOY NUCLEAR FUELS 
MIXED OXIDE FUELS 

Catalytic decomposition of ammonia, 19:32886 (RA;Fl) 

Pyrometric fuel particle measurements in pressurized reactors, 
19:32200 (RA;Fl) 


SOLVENTS 


SOLID SCINTILLATION DETECTORS 
Light output and energy resolution of Csi, YAG, GSO, BGO and 
LSO scintillators for light ions, 19:34160 (R;NO) 


SOLID STATE LASERS 
See also NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
3-D TECATE/BREW: Thermal, stress, and birefringent ray- 
tracing codes for solid-state laser design, 19:33955 (R;US) 
High average power diode pumped solid state lasers for 
CALIOPE, 19:33959 (R;US) 
Jupiter trigger laser, 19:33980 (R;US) 
Lead-indium phosphate glasses for 
19:33674 (R;US 
Overview of remote sensing laser development and semicon- 
ductor laser technology, 19:34275 (R;US) 
Solid state frequency conversion technology for remote sensing, 
19:34171 (R;:US 
SOLID WASTES 
See also TAILINGS 
WOOD WASTES 
Characterization of decontamination and decommissioning 
wastes expected from the major processing facilities in the 
200 Areas, 19:32553 (R;US) 
Cooperative research in coal liquefaction: Technical progress 
report, May 1, 1993—April 30, 1994, 19:32125 (R;US) 
Environmental Restoration Disposal Facility (Project W-296) 
Safety Assessment, 19:32580 (R;US) 
Hanford Site Solid Waste Landfill permit application: Revision 1, 
19:32439 (R;US) 
High-volume, high-value usage of fuel gas desulfurization 


optical applications 


(FGD) by-products in underground mines, Phase 1: Labora- 

tory investigations 

19:32168 (R;US) 
Management of dry flue gas desulfurization by-products in un- 


Quarterly report, January-March 1994, 


derground mines: Technical progress report, April 1—June 30, 
1994, 19:32169 (R;US) 

Possible global environmental impacts of solid waste practices, 
19:33349 (R;US) 

Solid Waste Information and Tracking System (SWITS) data 
change request log, 19:32615 (R;US) 

Treatment of simulated INEL buried wastes using a graphite 
electrode DC arc furnace, 19:32518 (R;US) 

Treatment plan for aqueous/organic/decontamination wastes 
under the Oak Ridge Reservation FFCA Development, Demon- 
stration, Testing, and Evaluation Program, 19:32490 (R;US) 

Waste minimization/pollution prevention study of high-priority 
waste streams, 19:32489 (R;US) 

SOLIDS FLOW 

Nuclear magnetic resonance studies of granular flows: Techni- 
cal progress report for the quarter ending June 30, 1994, 
19:33899 (R;US) 

SOLUTES 

Fundamental quantitative analysis of microbial activity in aquifer 
bioreclamation; and Modeling the transport of biologically and 
chemically reactive solutes in a two-dimensional, heteroge- 
neous intermediate scale system: Semi-annual progress 
report, August 1991—March 1992, 19:34301 (R;US) 

Modeling small-scale physical non-equilibrium and large-scale 
preferential fluid and solute transport in a structured soil, 
19:34295 (R;US) 

SOLUTIONS 
See also AQUEOUS SOLUTIONS 
LEACHATES 
PROCESS SOLUTIONS 

Molecular-based study of solutions in supercritical solvents, 

19:33773 (R;US) 
SOLVENTS 

See also ORGANIC SOLVENTS 

Effect of alpha-radiolysis on TRUEX-NPH solvent, 19:32404 
(R;US) 

Evaluation of a no-clean soldering process designed to elimi- 
nate the use of ozone depleting chemicals, 19:34271 (R;US) 
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SOLVENTS 


Heavy oil EOR technology.: Basic research on a steam flooding 
process (radial core flooding experiments), 19:32307 
(RA;JP;In Japanese) 

SOMATOSTATIN 

Direct radiolabeling of the somatostatin analogs RC-160 and oc- 
treotide with °°™Tc and '8®Re: Initial results with stannous 
reductions, 19:34378 (R;US) 

SOMATOTROPIN RELEASE INHIBITING FACTOR 

See SOMATOSTATIN 

SONDES 
See PROBES 
SONIC PROBES 

Acoustic emission sensor radiation damage threshold experi- 

ment, 19:34163 (R;US) 
SOOT 

Gated ICCD photography of the KrF-laser ablation of graphite 

into background gases, 19:33662 (R;US) 
SORBENT INJECTION PROCESSES 

Integrated emissions control system for residential CWS fur- 
nace: Quarteriy report number 6, 1 January 1991-31 March 
1991, 19:32175 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 11, 1 April 1992-30 
June 1992, 19:32179 (R;US) 

Integrated emissions control system for residential CWS fur- 
nace: Quarterly status report number 10, 1 January 1992-31 
March 1992, 19:32178 (R;US) 

Sulfur removal in advanced two stage pressurized fluidized bed 
combustion: Technical report, 1 March-31 May 1994, 
19:32222 (R;US) 

SOURCE ROCKS 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(relationship between oil saturation and oil expulsion), 
19:32342 (RA;JP;In Japanese) 

Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Research on source rock evaluation 
(reconstruction of initial oil generation potential of matured 
source rocks), 19:32250 (RA;JP;in Japanese) 

SOUTHEAST REGION 

See USA 

SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SPACE HEATING 

Heating systems for well-insulated buildings: Dimensioning prin- 
ciples, 19:33439 (R;DK;In Danish) 

Impacts of the Weatherization Assistance Program in fuel-oil 
heated houses, 19:33430 (R;US) 

SPACE HVAC SYSTEMS 

A comprehensive approach to integrated envelope and lighting 
systems for new commercial buildings, 19:33449 (R;US) 

Field comparison of conventional HVAC systems with a residen- 
tial gas-engine-driven heat pump, 19:33458 (R;US) 

SPACE POWER REACTORS 
See also SNAP REACTORS 
SPACE PROPULSION REACTORS 
Computerized Control Systems 

SP-100 attitude contro! pathfinder study: Technical information 

report, 19:33158 (R;US) 
Demonstration Programs 

SPACE-R thermionic space nuclear power system: Design and 
technology demonstration: Monthly report for 1 August 1994— 
1 September 1994, 19:33147 (R;US) 

Design 

SP-100 program users handbook basic configurational trade- 
offs, 19:33160 (R;US) 

SPACE-R thermionic space nuclear power system: Design and 
technology demonstration: Monthly report for 1 August 1994— 
1 September 1994, 19:33147 (R;US) 

Dynamics 

SP-100 attitude control pathfinder study: Technical information 

report, 19:33158 (R;US) 
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Feasibility Studies 

Nuclear power systems for Lunar and Mars exploration, 
19:33164 (R;US) 

SP-100, the US Space Nuclear Reactor Power Program: Tech- 
nical information report, 19:33152 (R;US) 

Launching 

Launch vehicle integration requirements for SP-100, 19:33151 
(R;US) 

Launch vehicle integration requirements for SP-100: Technical 
information report, 19:33159 (R;US) 

Nuclear Damage 

Reentry safety for the Topaz Il Space Reactor: Issues and anal- 

yses, 19:33165 (R;US) 
Planning 

SP-100, a project manager’s view: Technical information report, 

19:33155 (R;US) 
Reactor Safety 

Launch vehicle integration requirements for SP-100, 19:33151 
(R;US) 

Launch vehicle integration requirements for SP-100: Technical 
information report, 19:33159 (R;US) 

Reentry 

Reentry safety for the Topaz Il Space Reactor: Issues and anal- 

yses, 19:33165 (R;US) 
Specifications 

Civilian and military missions SP-100 preliminary user require- 
ments, 19:33146 (R;US) 

SP-100 program users handbook basic configurational trade- 
offs, 19:33160 (R;US) 

SP-100 system definition conceptual reference design activities: 
February through June 1983: Technical information report, 
19:33154 (R;US) 

Technology Assessment 

Civilian and military missions SP-100 preliminary user require- 
ments, 19:33146 (R;US) 

Evaluating Russian space nuclear reactor technology for United 
States applications, 19:33163 (R;US) 

SP-100 planetary missiorn/system preliminary design study: Fi- 
nal report, technical information report, 19:33161 (R;US) 

SP-100 system definition conceptual reference design activities: 
February through June 1983: Technical information report, 
19:33154 (R;US) 

SP-100, a project manager’s view: Technical information report, 
19:33155 (R;US) 

SP-100, the US Space Nuclear Reactor Power Program: Tech- 
nical information report, 19:33152 (R;US) 

SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE PROPULSION REACTORS 

Evaluating Russian space nuclear reactor technology for United 
States applications, 19:33163 (R;US) 

Nuclear power systems for Lunar and Mars exploration, 
19:33164 (R;US) 

SP-100 planetary mission/system preliminary design study: Fi- 
nal report, technical information report, 19:33161 (R;US) 

SPACE VEHICLE COMPONENTS 

Recent developments in low cost stable structures for space, 

19:33475 (R;US) 
SPACE VEHICLES 

See also MARS SPACE PROBES 

An analytical solution to the galactic cosmic ray cascade with 
applications to spacecraft shielding, 19:34731 (R;US) 

Civilian and military missions SP-100 preliminary user require- 
ments, 19:33146 (R;US) 

Co-axial geometry electromagnetic launch to space, 19:33871 
(R;US) 

Launch vehicle integration requirements for SP-100: Technical 
information report, 19:33159 (R;US) 

SPACE-TIME 

The existence and regularity of constant mean curvature hyper- 

surfaces in asymptotically flat spacetimes, 19:34568 (R;SE) 
SPARTICLES 
Search for squarks and gluinos in DO, 19:34646 (R;US) 





SPECIAL PRODUCTION REACTORS 

Heat transfer burnout of Mark VIII fuel, 19:33245 (R;US) 

Minutes of Technical Division Steering Committee meeting Au- 
gust 9, 1955, Savannah River Laboratory, 19:33238 (R;US) 

SPECTRA UNFOLDING 
A multidimensional unfolding method based on Bayes’ theorem, 
19:35039 (R;DE) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 

A brief summary on HMS optics and Hall C beamline instrumen- 
tation, 19:34029 (R;US) 

Analysis methods for fast impurity ion dynamics data, 19:34808 
(R;US) 

Micromachined silicon-based analytical microinstruments for 
space science and planetary exploration, 19:34178 (R;US) 

SPENT FUEL CASKS 

Multi-purpose canister system evaluation: A systems engineer- 
ing approach, 19:33849 (R;US) 

Packaging design criteria for the N Reactor/single pass reactor 
fuel characterization shipments, 19:33884 (R;US) 

Thermal and metallurgical considerations of a novel design for 
the nuclear waste container, 19:32412 (R;US) 

SPENT FUEL ELEMENTS 

Oxidation behaviour of used CANDU fuel stored in moisture- 
saturated air at 150 degrees C, 19:32392 (IA;CA) 

Packaging design criteria for the N Reactor/single pass reactor 
fuel characterization shipments, 19:33884 (R;US) 

Research project ILW and HTR fuel element test disposal in 
boreholes (MHV project): Retrieval test storage (project part 
REV). Final report, 19:32465 (R;DE;In German) 

The ADAPT concept: An accelerator driven system for the rapid 
and efficient disposal of plutonium, 19:32380 (R;US) 

The evolution of CANDU irradiated fuel transfer systems, 
19:33134 (IA;CA) 

The synchronous active neutron detection system for spent fuel 
assay, 19:32830 (R;US) 

SPENT FUEL STORAGE 

See also DRY STORAGE 

Analysis of recently enacted national energy legislation and the 
Clean Air Act Amendments of 1990 as related to Decontami- 
nation and Decommissioning at Federal, State, and private 
facilities, 19:33380 (R;US) 

Conditioning of spent nuclear fuel for permanent disposal, 
19:32379 (R;US) 

Multi-purpose canister system evaluation: A systems engineer- 
ing approach, 19:33849 (R;US) 

Oxidation behaviour of used CANDU fuel stored in moisture- 
saturated air at 150 degrees C, 19:32392 (IA;CA) 

Spent fuel consolidation in the 105KW Building fuel storage 
basin, 19:32396 (R;US) 

Standardized approach to the design of CANDU used fuel re- 
ceptacles, 19:32391 (IA;CA) 

Used CANDU fuel component integrity in dry storage: Experi- 
mental programs, 19:32390 (IA;CA) 

SPENT FUELS 

A small scale accelerator driven subcritical assembly develop- 
ment and demonstration experiment at LAMPF, 19:32478 
(R;US) 

AECL's concept for the disposal of nuclear fuel waste and the 
importance of its implementation, 19:32463 (IA;CA) 

Conditioning of spent nuclear fuel for permanent disposal, 
19:32379 (R;US) 

Disposal options for burner ash from spent graphite fuel: Final 
study report November 1993, 19:33093 (R;US) 

Estimation of critical mass of burned-up fuel, 19:33206 (R;JP;iIn 
Japanese) 

Idaho Chemical Processing Plant spent fuel and waste manage- 
ment technology development program plan: 1994 Update, 
19:32656 (R;US) 

Locations of spent nuclear fuel and high-level radioactive waste 
ultimately destined for geologic disposal, 19:32388 (R;US) 
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Multi-purpose canister system evaluation: A systems engineer- 
ing approach, 19:33849 (R;US) 

Options for the direct use of spent PWR fuel in CANDU 
(DUPIC), 19:33103 (IA;CA) 

Prototypical Consolidation Demonstration Project: Final report, 
19:33851 (R;US) 

Radiochemical analyses of several spent fuel Approved Testing 
Materials, 19:32504 (R;US) 

Technical Data Summary — Mixed Oxide Fuel Fabrication Facil- 
ity coprocessing case: Revision 1, 19:33024 (R;US) 

SPENT LIQUORS 

Nitrogen Chemistry in Black Liquor Combustion, 19:32898 
(RA;Fl) 

Pressurized gasification of black liquor, pyrolysis and atomiza- 
tion studies, 19:32890 (RA;F1) 

Pressurized pyrolysis and gasification behaviour of black liquor 
and biofuels, 19:32889 (RA;Fl) 

The role of sodium in pressurized black liquor char gasification, 
19:32885 (R;Fl) 

SPERM 

See SPERMATOZOA 
SPERMATIDS 

See SPERMATOZOA 
SPERMATOZOA 

Quantitative evaluation of radiation-induced changes in sperm 
morphology and chromatin distribution, 19:34414 (R;XE) 

SPHERES 

Radiation transport between concentric spheres, 19:34986 

(R;US) 
SPHEROMAK DEVICES 

Magnetohydrodynamic (MHD) instabilities in the Berkeley Com- 
pact Toroid Experiment (BCTX): BCTX technical report, 
19:34907 (R;US) 

SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPOIL BANKS 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site at Grand Junction, Colorado: Revi- 
sion 1, 19:32738 (R;US) 

Baseline risk assessment of ground water contamination at the 
inactive uraniferous lignite ashing site near Belfield, North 
Dakota: Revision 1, 19:32740 (R;US) 

Site observational work plan for the UMTRA Project site at 
Spook, Wyoming, 19:32745 (R;US) 

SPRING-8 STORAGE RING 

Construction of SPring-8 LINAC, 19:34098 (RA;JP;In Japanese) 

Fast rise time beam current monitor, 19:34101 (RA;JP;In Japan- 
ese) 

SPRUCES 
The influence of nitrogen on the nutrient status in Norway 
spruce (Picea abies L. Karst), 19:32882 (R;SE) 

SPUR REACTOR 

See SPACE POWER REACTORS 
SR-OB REACTOR 

See SUBCRITICAL ASSEMBLIES 
SRM 

See CALIBRATION STANDARDS 
STABILITY 

Prospects tor application to the French power system of meth- 
ods for fast assessment of transient stability and voltage 
reliability, 19:33309 (R;FR;In French) 

STACKS 

Seismic (SSE) evaluation for the 291Z stack at the Hanford Site 
- Addition of environmental monitoring penetrations, 
19:32794 (R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-21-6-9 

Tritium and decay helium effects on the fracture toughness 
properties of types 316L, 304L and 21Cr-6Ni-9Mn stainless 
steels, 19:33601 (R;US) 
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STAINLESS STEEL-304 


STAINLESS STEEL-304 

Results of tensile tests on type 304 and 316 stainless steel plate 

and welded joints, 19:33576 (R;NL) 
STAINLESS STEEL-304L 

Characterization of the deformation and annealing of 304L 
stainless steel: Final report, 19:33585 (R;US) 

Characterizing pre-polished Type 304L stainless 
19:33610 (R;US) 

Tritium and decay helium effects on the fracture toughness 
properties of types 316L, 304L and 21Cr-6Ni-9Mn stainless 
steels, 19:33601 (R;US) 

STAINLESS STEEL-308 

Atom probe field ion microscopy of type 308 CRE stainless steel 
welds, 19:33568 (R;US) 

Long-term aging of type 308 stainless steel welds: Effects on 
properties and microstructure, 19:33538 (R;US) 

STAINLESS STEEL-316 

Finite element modelling of creep crack growth in 316 stainless 
and 9Cr-1Mo steels, 19:33546 (R;US) 

Modeling of thermal stresses in welds, 19:33553 (R;US) 

Results of tensile tests on type 304 and 316 stainless steel plate 
and welded joints, 19:33576 (R;NL) 

STAINLESS STEEL-316L 

Results from fracture toughness testing of 316L plate and welds 
irradiated to 0.3 dpa, 19:34982 (R;SE) 

Results from low cycle fatigue testing of 316L plate and weld 
material, 19:34981 (R;SE) 

Tritium and decay helium effects on the fracture toughness 
properties of types 316L, 304L and 21Cr-6Ni-9Mn stainless 
steels, 19:33601 (R;US) 

STAINLESS STEEL-Z2CN18-10N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CMN18-8-6N 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND18-13 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-12B 

See CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 

See also CHROMIUM-NICKEL STEELS 

A review of some activities in France related to life management 
of nuclear power plant, 19:33012 (RA;XA) 

Degradation of mechanical properties of stainless steel cladding 
due to neutron irradiation and thermal aging, 19:33200 (R;US) 

Fusion welding of advanced borated stainless steels: Final re- 
port: CRADA No. CR1042, 19:33595 (R;US) 

Irradiation creep in structural materials at ITER operating condi- 
tions, 19:34922 (R;US) 

Pulse column hydrodynamics for liquid-liquid extraction with 
truncated-disc packing, 19:33731 (R;FR;In French) 

Refining technology for the recycling of stainless steel radioac- 
tive scrap metals, FY 94 bi-annual report, 19:32653 (R;US) 

STANDARD MAN 
See REFERENCE MAN 
STANDARD MODEL 
Two loop O(a;G_em;*) corrections to the fermionic decay rates 
of the standard-model Higgs boson, 19:34609 (R;DE) 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

The polarized electron source of the Stanford Linear Accelerator 

Center, 19:34092 (R;US) 
STAR EVOLUTION 
Measurements of (n,y) cross sections with small samples, 
19:34509 (R;US) 
STARFISH EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 


steel, 
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STATISTICAL MECHANICS 

Study of frustrated systems via dissipative maps, 19:34790 
(R;US) 

STAUFFER AQUACLAUS PROCESS 

See DESULFURIZATION 

STEAM 

Hydrogen production by high-temperature electrolysis of steam, 

19:33087 (RA;XA) 
STEAM CONDENSERS 
Seawater test results of open-cycle ocean thermal energy con- 
version (OC-OTEC) components, 19:32953 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM INJECTION 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test, 
19:32308 (RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (radial core flooding experiments), 19:32307 
(RA;JP;In Japanese) 

Heavy oil EOR technology.: Basic research on a steam flooding 
process (whole core flooding experiments), 19:32306 
(RA;JP;in Japanese) 

STEAM SUPERHEATERS 

See SUPERHEATERS 
STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-O00KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-CR9MO 

Finite element modelling of creep crack growth in 316 stainless 
and 9Cr-1Mo steels, 19:33546 (R;US) 





STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH1SN7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH15N9YU 
See CHROMIUM-NICKEL STEELS 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
MARTENSITIC STEELS 

An efficiency of the heat treatment of reactor pressure vessel 
using Moessbauer spectroscopy, 19:33916 (RA;XA) 

Conducting polymers as corrosion resistant coatings, 19:33587 
(R;US) 

Fire hazard analysis of Rocky Flats Building 776/777 duct sys- 
tems, 19:32782 (R;US) 

Measured voltages and currents internal to closed metal cylin- 
ders due to diffusion of simulated lightning currents, 19:34200 
(R;US) 

Pressure vessel steel research: Belgian activities, 19:33192 
(RA;XA) 

Single specimen fracture toughness determination procedure 
using instrumented impact test, 19:33607 (R;Fl) 

STELLARATORS 
See also JIPPT-2 DEVICE 
WENDELSTEIN-7 STELLARATOR 
Beam Injection Heating 

Stability of neutral beam driven Alfven eigenmodes in the Wen- 

delstein W7-AS stellarator, 19:34853 (RA;DE) 
Charged-Particle Transport 

Edge plasma profile and particle transport study on the Wendel- 
stein 7-AS stellarator, 19:34861 (RA;DE) 

Self-sustained turbulence and L-mode confinement in toroidal 
plasmas. 2, 19:34893 (R;JP) 

Simulation of the poloidal rotation shear layer for stellarators, 
19:34857 (RA;DE) 

Stellarator transport optimization with self-consistent electric 
fields, 19:34806 (R;US) 

Comparative Evaluations 
Status of the US stellarator reactor study, 19:34924 (R;US) 
Computerized Simulation 

Remarks on application of VMEC and PROCTR to the Wendel- 

stein 7-AS experiment, 19:34843 (R;DE) 
Current-Drive Heating 
Temperature relaxations during current drive experiments in the 
W7-AS stellarator, 19:34868 (RA;DE) 
Diffusion 
On the diffusive nature of W7-AS transport, 19:34854 (RA;DE) 
Economic Analysis 
Status of the US stellarator reactor study, 19:34924 (R;US) 
Ecr Heating 

Dependence of transport on rotational transform in the stellara- 
tor W7-AS, 19:34867 (RA;DE) 

Recent results with 140 GHz ECRH at the W7-AS stellarator, 
19:34864 (RA;DE) 

Study of EC current drive efficiency and bootstrap current by 
power modulation experiments, 19:34863 (RA;DE) 

Temperature relaxations during current drive experiments in the 
W7-AS stellarator, 19:34868 (RA;DE) 

Electron Density 
Temperature, density and potential fluctuations by a swept 
Langmuir probe in Wendelstein 7-AS, 19:34862 (RA;DE) 
Energy Balance 
Power balance in a Helias reactor, 19:34852 (RA;DE) 
ler Heating 

ICRF heating experiments in the W7-AS stellarator using a nar- 

row K) spectrum antenna, 19:34866 (RA;DE) 


STORAGE FACILITIES 
Decommissioning 


Magnetic Field Configurations 
Effects of plasma currents and pressure on the magnetic config- 
uration of the W7-AS stellarator, 19:34858 (RA;DE) 
Wendelstein 7-AS configurations at various mirror ratios and t- 
values, 19:34850 (RA;DE) 
Magnetic Islands 
Island divertor concept for the stellarator Wendelstein 7-X, 
19:34851 (RA;DE) 
Resonant interaction of energetic ions with Alfven-like perturba- 
tions in stellarators, 19:34842 (R;DE) 
Magnetic Surfaces 
Open magnetic surfaces and resonant topology in the 
separatrix-dominated boundary region of the W7-AS stellara- 
tor, 19:34855 (RA;DE) 
Neoclassical Transport Theory 
Transport in stellarators, 19:34870 (RA:DE) 
Non-inductive Current Drive 
W7-AS contributions to: 10. topical conference on radio fre- 
quency power in plasmas, Boston, 1993 - Local transport 
studies on fusion plasmas, Varenna, 1993 - 5. European the- 
ory conference, El Escorial, 1993 - 4. int. workshop on plasma 
edge theory in fusion devices, Varenna, 1993 - 5. international 
Toki conference on plasma physics and controlled nu, 
19:34945 (R;DE) 
On-Line Control Systems 
Conceptual design of centralized control system for LHD, 
19:34953 (RA;JP) 
Status of LHD control system design, 19:34954 (RA;JP) 
Plasma Confinement 
A first step to a joint stellarator database, 19:34844 (R;DE) 
lon energy confinement at the W7-AS stellarator, 19:34859 
(RA;DE) 
Resonant interaction of energetic ions with Alfven-like perturba- 
tions in stellarators, 19:34842 (R:DE) 
Plasma Impurities 
CXRS-measurement and code-calculation of impurity profiles, 
19:34869 (RA;DE) 
Impurity fluxes and profiles in Wendelstein 7-AS, 19:34860 
(RA;DE) 
Plasma Potential 
Temperature, density and potential fluctuations by a swept 
Langmuir probe in Wendelstein 7-AS, 19:34862 (RA;DE) 
Rotational Transform 
Dependence of transport on rotational transform in the steliara- 
tor W7-AS, 19:34867 (RA;DE) 
Superconducting Coils 
Studies on a Stellarator reactor of the Helias type: The modular 
coil system, 19:34943 (R;DE) 
STOCKS 
See INVENTORIES 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Availability 
Early secondary sodium drain assessment, 19:33268 (R;US) 
Containment 
Regulatory analysis for the use of underground barriers at the 
Hanford Site tank farms, 19:32571 (R;US) 
Decommissioning 
309 Building transition plan, 19:33299 (R;US) 
INEL integrated spent nuclear fuel consolidation task team re- 
port, 19:32399 (R;US) 
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STORAGE FACILITIES 
Emergency Plans 


Emergency Plans 

Risk communications and the Chemical Stockpile Emergency- 

Planning Program, 19:34213 (R;US) 
Leaks 

Mission analysis report for single-shell tank leakage mitigation, 

19:32809 (R;US) 
Permit Applications 

Resource Conservation and Recovery Act (RCRA) Part B per- 
mit application for tank storage units at the Oak Ridge Y-12 
Plant, 19:32680 (R;US) 

Remedial Action 

Configuration management plan for waste tank farms and the 
242-A evaporator of tank waste remediation system, 
19:32590 (R;US) 

Corrective action baseline report for underground storage tank 
2331-U Building 9201-1, 19:32338 (R;US) 

Corrective action baseline report for underground storage tanks 
0439-U, 0440-U, 2073-U, 2074-U, and 2075-U at the East 
End Fuel Station, Buildings 9754 and 9754-2, Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID No. 0-010117, 
19:32337 (R;US) 

Extensive separations (CLEAN) processing strategy compared 
to TRUEX strategy and sludge wash ion exchange, 19:32790 
(R;US) 

Hydrothermal processing of Hanford tank waste: Organic de- 
struction technology development task annual report — FY 
1993, 19:32503 (R;US) 

Hydrothermal processing of Hanford tank wastes: 
modeling and control, 19:32481 (R;US) 

Hydrothermal processing of inorganic components of Hanford 
tank sludge, 19:32482 (R;US) 

Mission analysis report for single-shell tank leakage mitigation, 
19:32809 (R;US) 

Phase 1 of the North Site cleanup: 
streams: Volume 1, 19:34306 (R;US) 

Pilot-scale production of grout with simulated double-sheil slurry 
feed: Final report, 19:32768 (R;US) 

Raman spectroscopy peer review report, 19:32789 (R;US) 

Regulatory analysis for the use of underground barriers at the 
Hanford Site tank farms, 19:32571 (R;US) 

Statistical characterization report for single-shell tank 241-T- 
105, 19:32620 (R;US) 

Statistical characterization report for single-shell tank 241-T- 
111, 19:32619 (R;US) 

Tank characterization report for double-shell Tank 241-AP-107, 
19:32600 (R;US) 

Treatment and disposal of high-level radioactive waste at the 
Hanford Site: The technical challenge, 19:32793 (R;US) 

Underground storage tanks 200W-FS-34 and 200W-FS-35 ex- 
cavated soil field sample plan, 19:32336 (R;US) 

Safety Analysis 

Hazard categorization and classification for the sodium storage 

facility, 19:32395 (R;US) 
Site Characterization 

Corrective action baseline report for underground storage tank 
2331-U Building 9201-1, 19:32338 (R;US) 

Corrective action baseline report for underground storage tanks 
0439-U, 0440-U, 2073-U, 2074-U, and 2075-U at the East 
End Fuel Station, Buildings 9754 and 9754-2, Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID No. 0-010117, 
19:32337 (R;US) 

Specifications 
Design criteria tank farm storage and staging facility: Revision 
1, 19:32583 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
PEP STORAGE RINGS 
SPRING-8 STORAGE RING 


Analysis of spin depolarizing effects in electron storage rings, 
19:34097 (R;DE) 


Process 


Definition of product 


Bunched beam instability with frequency spread, 19:34096 
(R;US) 
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RF cavity for the Photon Storage Ring, 19:34102 (RA;JP;In 
Japanese) 

The evolution of high energy accelerators, 19:33961 (R;US) 

Transverse mode coupling instability with a double rf system, 
19:34105 (R;US) 

STORES 
See COMMERCIAL BUILDINGS 
STOVES 
Efficiency and emission characteristics of two Zambia cook- 
stoves using charcoal and coal briquettes, 19:33461 (R;SE) 
STRANGE BARYONS 
See HYPERONS 
STRATOSPHERE 

Detection of polar stratospheric clouds with ERS2/GOME data, 

19:34259 (1;DE) 
STRAW 

Catalytic purification of gases from a straw gasification process, 
19:32896 (R;DK;In Danish) 

Preliminary project concerning the straw-based combined 
power-heat plant at Glamsbjerg: Supplement, 19:32894 
(R;DK;In Danish) 

Preliminary project concerning the straw-fueled combined 
power-heat plant to be constructed at Glamsbjerg: Main re- 
port (Denmark), 19:32895 (R;DK;in Danish) 

STREAK CAMERAS 
Nonlinear response of the photocathode of an x-ray streak cam- 
era to UV light, 19:33938 (R;US) 
STREAMING (RADIATION) 
See RADIATION STREAMING 
STREAMS 

Aquatic macroinvertebrates and water quality of Sandia 
Canyon, Los Alamos National Laboratory, December 1992— 
October 1993: Status report, 19:34367 (R;US) 

Sampling and analysis of water from Upper Three Runs and its 
wetlands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

STREETS 

See ROADS 
STRENGTH (TENSILE) 

See TENSILE PROPERTIES 
STRESS ANALYSIS 


Advanced reservoir evaluation technology.: Computer pre/post 
processing system for reservoir simulation, 19:32275 
(RA;JP;in Japanese) 

Integration of numerical analysis tools for automated numerical 
optimization of a transportation package design, 19:33865 
(R;US) 

STRING MODELS 

See also SUPERSTRING MODELS 

Moduli spaces and target space duality symmetries in (0,2)Zy 
orbifold theories with continuous Wilson lines, 19:34562 (R;DE) 

Non-Abelian gauge theory in the background of one and two 
magnetic strings, 19:34551 (IA;DE) 

On Eyo and the DDF construction, 19:34565 (R;DE) 

Quantization of string theory for ¢<1, 19:34557 (IA;DE) 

String solutions with non-constant scalar fields, 19:34539 (IA;DE) 

Witten vertices in string theory, 19:34558 (IA;DE) 

STRONTIUM 
Radiochemical method development, 19:33727 (R;US) 
STRONTIUM 90 

A quick method for the determination of °°Sr in aqueous sam- 
ples, 19:33741 (IA;AT) 

Scintillating-fiber technology for the detection of strontium-90 
and uranium-238, 19:34161 (R;US) 

STRONTIUM OXIDES 

Alternative materials for solid oxide fuel cells, 19:33422 (R;US) 

Carrier doping and interlayer coupling in HTSC single crystals, 
19:33616 (R;US) 

Dependence of critical current density on microstructure and 
processing of high-T. superconductors, 19:33629 (R;US) 

Effects of neutron irradiation on the London penetration depth 


for polycrystalline Bi; gPbp.3Sr2>CapCu30'° superconductor, 
19:33632 (R;US) 





Thermophysical and thermochemical properties of BaO and Sr0 
from 5 to 1000K, 19:33638 (R;NL) 


STRONTIUM URANATES 
Sr2UO, 5: A new perovskite-type strontium uranate, 19:33578 
(R;NL) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL CHEMICAL ANALYSIS 

See also DNA SEQUENCING 

Moessbauer spectroscopy, x-ray diffraction and magnetic mea- 
surements of iron-nickel ultrafine particles, 19:34774 (R;BR) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 

Simulation of large systems with neural networks, 19:35075 
(R;US) 

Simulation of structural response using a recurrent radial basis 
function network, 19:35074 (R;US) 

STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL 

Molecular accessibility in oxidized and dried coals: Quarterly re- 

port, Aprit+-June, 1994, 19:32149 (R;US) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBCRITICAL ASSEMBLIES 

A small scale accelerator driven subcritical assembly develop- 
ment and demonstration experiment at LAMPF, 19:32478 
(R;US) 

Safety features of subcritical fluid fueled systems, 19:33287 
(R;US) 

SUBSIDENCE (GROUND) 

See GROUND SUBSIDENCE 
SUBURBS 

See URBAN AREAS 
SULFITE WASTE LIQUOR 

See SPENT LIQUORS 
SULFOX PROCESS 

See DESULFURIZATION 
SULFUR 

Baryon stopping in 200 GeV/A S+Au collisions, 19:34601 (R;US) 

Bench-scale testing and evaluation of the direct sulfur recovery 
process: Final report, February 1990—March 1994, 19:32161 
(R;US) 

High temperature electrochemical separation of HoS from coal 
gasification process streams: Quarterly progress report, April 
1, 1994—June 30, 1994, 19:32109 (R;US) 

Transverse momentum dependence of Bose-Einstein correla- 
tions in S+nucleus collisions at 200 GeV/nucleon, 19:34727 
(R;US) 

SULFUR 32 REACTIONS 

Transverse momentum dependence of Bose-Einstein correla- 
tions in S+nucleus collisions at 200 GeV/nucleon, 19:34727 
(R;US) 

SULFUR DIOXIDE 

Bench-scale testing and evaluation of the direct sulfur recovery 
process: Final report, February 1990—March 1994, 19:32161 
(R;US) 

Engineering development of advanced coal-fired low-emission 


boiler systems: Technical progress report number 7, April— 
June 1994, 19:32221 (R;US) 


SULFUR FLUORIDES 
Production of SF 19, S2OF;9 and SpO2F 19 by spark discharges 
in SFg*, 19:33771 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 


SUPERLATTICES 





SUN 
Solar mass loss, solar lithium, and solar oscillations, 19:34518 
(R;US) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

Applications of boundary element methods on the intel 

Paragon, 19:35072 (R;US) 
SUPERCONDUCTING CABLES 

Investigation of transient, mechanical disturbances in supercon- 
ducting cables with internal cooling, 19:34793 (R;DE;In 
German) 

Transient mechanical disturbances in internally cooled super- 
conducting cables: stability criterion and stability of the W 7-X 
prototype conductor of LMI, 19:34944 (R;DE;In German) 

SUPERCONDUCTING CAVITY RESONATORS 

A 1.8 K test facility for superconducting RF cavities, 19:34031 
(R;US) 

Construction of a superconducting RFQ structure, 19:34011 
(R;US) 

Niobium coaxial quarter-wave cavities, 19:34010 (R;US) 

Photocathodes inside superconducting cavities: Studies on the 
feasibility of a superconducting photoelectron source of high 
brightness. External report, 19:34093 (R;DE;In German) 

Superconducting Nb accelerating structure for a 50-MeV mm- 
wave linac, 19:34004 (R;US) 

Superconducting heavy ion linacs, 19:34009 (R;US) 

SUPERCONDUCTING COILS 

The superconducting test coil for W7-X in the STAR arrange- 

ment of KfK, 19:34942 (R;DE;in German) 
SUPERCONDUCTING FILMS 

Development of materials for high temperature superconductor 
Josephson junctions, 19:34794 (R;US) 

Flux line motion in thin superconducting YBa2Cu307_, films by 
mechanical vibration experiments in a magnetic field, 
19:33646 (R:DE;in German) 

Texture analysis of critical current density in BizSr2CaCuz0, 
tapes, 19:34785 (R;US) 

SUPERCONDUCTING MAGNETS 

Test results of superconducting AC magnets for magnetic refrig- 
eration experiment, 19:33479 (R:US) 

The interaction of two narrow magnets and a moving conducting 
slip, 19:33470 (R;US) 

The superconducting magnet system for the Tokamak Physics 
Experiment, 19:34990 (R;US) 

SUPERCONDUCTING WIRES 

Development of practical high temperature superconducting 

wire for electric power applications, 19:34791 (R;US) 
SUPERCONDUCTIVITY 
Field theory methods applied for the study of superconductivity 
in one-dimensional systems, 19:34792 (1;BR;in Portuguese) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 

Anisotropic transport properties of BSCCO single crystals and 
Ag-clad tapes in high magnetic fields, 19:33590 (R;US) 

Study of frustrated systems via dissipative maps, 19:34790 
(R;US) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL STATE 
Molecular-based study of solutions in supercritical solvents, 
19:33773 (R;US) 
SUPERFUND 
See US SUPERFUND 
SUPERGRAVITY 

Kaehler anomalous supersymmetrized R* terms, 19:34511 

(IA;DE) 
SUPERHEATERS 

Superheater materials for waste incinerator boilers. Trials at the 

Hoegdalen plant, 19:33602 (R;SE) 
SUPERLATTICES 
Superlattices in thermoelectric applications, 19:34764 (R;US) 


ERA Vol. 19, No. 12 757 





SUPERSATURATION 


SUPERSATURATION 
Neutron scattering study of dilute supercritical solutions, 
19:34777 (R;US) 
SUPERSTRING MODELS 
Positive definite gravitational action, cosmological constant and 
superstring theory, 19:34513 (IA;DE) 
The GSO projection, BRST cohomology and picture-changing in 
N=2 string theory, 19:34564 (R;DE) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
Ali supersymmetric self-dual gauge theories, 19:34554 (IA;DE) 
Chiral fermion action with (8,0) woridsheet supersymmetry, 
19:34529 (R;DE) 
Massive _ (p,q)-supersymmetric 
19:34563 (R;DE) 
On q-deformed supersymmetric classical mechanical models, 
19:34530 (R;BR) 
On super-Liouville operator constructions, 19:34543 (IA;DE) 
On the central charge in 3 D-supersymmetry, 19:34531 (R;BR) 
Quantum integrability of nonultralocal models through Baxteri- 
sation of quantised braided algebra, 19:34500 (R;DE) 
SU(5) finite unified theories and the mass of the top quark, 
19:34584 (IA;DE 
The SUSY oscillator from local geometry: Dynamics and coher- 
ent states, 19:34545 (IA;DE) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY AND DEMAND 
Fiscal 1982 energy supply/demand results and the short-term 
prospect.: Report of the committee on investigation of the en- 
ergy supply/demand trend, 19:33373 (R;JP;in Japanese) 
Future of coastal (petroleum) tankers the shortage of which is 
worried about.: Trend of their regional supply and demand, 
19:32339 (R;JP;in Japanese) 
SUPRA-THERMAL ELECTRONS 
See TAIL ELECTRONS 
SURFACE CLEANING 
Advanced turbine/CO> pellet accelerator, 19:33481 (R;US) 
Precision cleaning with supercritical carbon dioxide for the elimi- 
nation of organic solvents and the reduction of hazardous 
wastes, 19:33858 (R;US) 
SURFACE CONTAMINATION 
Determination of the surface contamination with solid state nu- 
clear track foils, 19:34132 (IA;AT) 
Method for exact measurement of the external exposure around 
Chernobyl, 19:34424 (1A;AT) 
Verification of surface contamination monitors, 19:34133 (IA;AT) 
SURFACE MINING 
U.S. Department of Energy Uranium Mill Tailings Remedial Ac- 
tion Ground Water Project: Project plan, 19:32400 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
PONDS 
SEAS 
STREAMS 
SWIMMING POOLS 
Remedial Action Plan and Site Design for Stabilization of the 
inactive Uranium Mill Tailings Site, Maybell, Colorado: Reme- 
dial action selection report: Attachment 2, Geology report, 
Final, 19:32734 (R;US) 
UMTRA Project water sampling and analysis plan, Slick Rock, 
Colorado, 19:32743 (R;US) 
SURGERY 
Characterization of aerosols produced by surgical procedures, 
19:34394 (R;US) 
SURPLUS NUCLEAR FACILITIES 
Site characterization report for Building 3506 at Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee: Environmental 
Restoration Program, 19:32766 (R;US) 


sigma models __ revisited, 


SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY-1 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Volume 5: Analysis of 
core damage frequency from seismic events during mid-loop 
operations, 19:33292 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Analysis of core 
damage frequency from internal floods during mid-loop opera- 
tions: Volume 4, 19:33291 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 

Air pollution emission from the Swedish energy system 1970- 
1990. What influence should a nuclear power phaseout have 
had on the emissions?. An analysis of actual outcome and 
phaseout alternatives, 19:33348 (R;SE;In Swedish) 

Energy in Sweden 1994, 19:33375 (I;SE) 

Energy in Sweden. Facts and Figures 1994, 19:33376 (I;SE;in 
Swedish, English) 

SWIMMING 
See EXERCISE 
SWIMMING POOLS 

System for reducing heat losses from indoor swimming pools by 
use of automatic covers: Report No. 3, 19:33502 (R;US) 

System for reducing heat losses from indoor swimming pools by 
use of automatic covers: Report No. 1, 19:33501 (R;US) 

System for reducing heat losses from indoor swimming pools by 
use of automatic covers: Report No. 3, 19:33502 (R;US) 

System for reducing heat losses from indoor swimming poois by 
use of automatic covers: Report No. 1, 19:33501 (R;US) 

SWITCHING CIRCUITS 

Design and evaluation of a distributed asynchronous VLSI 
crossbar switch controller for a packet switched supercom- 
puter network: Final report, 19:35063 (R;US) 

SWITZERLAND 

Aspects in radiation detriment that concern an individual and 
that concern a population, 19:34438 (IA;AT) 

Travel to Europe for meetings on accelerator control: Foreign 
trip report, October 11-28, 1993, 19:33963 (R;US) 

SWORDFISH EVENT 
See NUCLEAR EXPLOSIONS 
SYMMETRY 

See also SUPERSYMMETRY 

Hidden symmetry approach to the extended symmetries in non- 
abelian free fermionic and WZNW models, 19:34553 (IA;DE) 

SYMMETRY BREAKING 

Light-front quantized field theory: (an introduction). Sponta- 
neous symmetry breaking. Phase transition in ¢* theory, 
19:34536 (R;BR) 

Physics at high energy photon photon colliders, 19:34678 (R;US) 

SYMPATHECTOMY 
See SURGERY 
SYNCHROTRON RADIATION 
International Conference Synchrotron Radiation Instrumentation 
SRI 94, 19:34018 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 
SPRING-8 STORAGE RING 

Application of new synchrotron powder diffraction techniques to 
anomalous scattering from glasses, 19:34008 (R;US) 

International Conference Synchrotron Radiation Instrumentation 
SRI '94, 19:34018 (R;US) 

Subgroup report on hard x-ray microprobes, 19:34776 (R;US) 





SYNTHESIS GAS 

A novel process for methanol synthesis: Final report, 19:32916 
(R;US) 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, 1 April-30 June 1994, 
19:32110 (R;US) 

Development of topping combustor for advanced concept pres- 
surized fluidized-bed combustion, 19:32207 (R;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, June-August, 1994, 
19:32919 (R;US) 

SYNTHETIC FUELS 

See also ALCOHOL FUELS 

Direct conversion of natural gas to liquid fuel, 19:32360 
(RA;JP;In Japanese) 

Prospective high-temperature nuclear power applications in 
Venezuela for heavy oil exploitation, 19:33078 (RA;XA) 

Systems for heat transport from an HTGR to industrial pro- 
cesses, 19:33080 (RA:XA) 

SYNTHETIC-APERTURE RADAR 

Design and implementation of a Synthetic Aperture Radar for 
Open Skies (SAROS) aboard a C-135 aircraft, 19:33529 (R;US) 

SAR image registration in absolute coordinates using GPS car- 
rier phase position and velocity information, 19:34184 (R;US) 

SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 

SAPHIRES5.0: Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 19:35058 (CM;US) 

SAPHIRES.0: Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 19:35059 (CM;US) 

SYSTEMS ANALYSIS 

See also SYSTEM FAILURE ANALYSIS 

Analytic Perturbation Analysis of Discrete Event Dynamic Sys- 
tems, 19:35029 (R;US) 


tT 


T CODES 

TMACS Test Procedure TP002: Trending, 19:32631 (R;US) 

TMACS Test Procedure TP005: Sensor configuration, logging, 
and data conversion, 19:32636 (R;US) 

TMACS test procedure TP001: Alarm management: Revision 6, 
19:32629 (R;US) 

TMACS test procedure TP003: Graphics: Revision 5, 19:32632 
(R;US) 

TMACS test procedure TP003: Graphics: Revision 6 (Tank 
Monitor And Control System), 19:32633 (R;US) 

TMACS test procedure TP004: Reporting: Revision 4 (Tank 
Monitor And Control System), 19:32634 (R;US) 

TMACS test procedure TP005: Sensor configuration, logging, 
and data conversion: Revision 4 (Tank Monitor and Control 
System), 19:32635 (R;US) 

TMACS test procedure TP009: Acromag driver: Revision 5, 
19:32640 (R;US) 

TMACS test procedure TP010: Integration summary: Revision 
6 (Tank Monitor And Control System), 19:32641 (R;US) 

TRANSL8GDECIM8: Data Translation and Filtering for Large 
3D Triangle Mesh Models, 19:35050 (CM;US) 

TRANSL8GDECIM8: Data Translation and Filtering for Large 
3D Triangle Mesh Models, 19:35049 (CM;US) 

TAIL ELECTRONS 

Microwave transmission measurements in Tore Supra during 

lower hybrid current drive, 19:34835 (R;FR) 
TAILINGS 

See also MILL TAILINGS 

Geochemistry of a reclaimed coal slurry impoundment: Techni- 
cal report, 1 March—-31 May 1994, 19:32189 (R;US) 

Plant response to FBC waste-coal slurry solid mixtures: Techni- 
cal report, 1 March-31 May 1994, 19:32185 (R;US) 

Removal of pyrite and trace elements from waste coal by 


TANKS 
Monitoring 


TANDEM ELECTROSTATIC ACCELERATORS 

Oak Ridge 25URC tandem accelerator, 19:33973 (R;US) 
TANK FARMS 

See STORAGE FACILITIES 
TANKER SHIPS 

Future of coastal (petroleum) tankers the shortage of which is 
worried about.: Trend of their regional supply and demand, 
19:32339 (R;JP;In Japanese) 

TANKS 
Decommissioning 

Underground storage tank 253-D1U1 Closure Plan, 19:32540 

(R;US) 
Decontamination 

Design analysis supporting 101-SY Riser 3A Spraywand 

Adapter and Lifting Yoke Design, 19:32596 (R;US) 
Degassing 

Assessment of alternative mitigation concepts for Hanford 
flammable gas tanks, 19:32773 (R;US) 

GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems Data Acquisition and Control Systems), 
19:32587 (R;US) 

Gas distribution effects on waste properties: Viscosities of bub- 
bly slurries, 19:32774 (R;US) 

Mechanisms of gas bubble retention, 19:32775 (R;US) 

New challenges in the safety analysis of DOE’s high-level waste 
tanks, 19:32759 (R;US) 

Some theories of dissolved gas release from Tank 241-SY-101, 
19:32771 (R;US) 

Structural analysis of multiport riser 5A installation on tank 
241SY101, 19:32595 (R;US) 

Dose Rates 

Design analysis supporting 101-SY Riser 3A Spraywand 

Adapter and Lifting Yoke Design, 19:32596 (R;US) 
Evaluation 

Single shell tank waste characterization for Tank 241-BX-101, 
19:33888 (R;US) 

Tank characterization for Double-Shell Tank 241-AP-102, 
19:33889 (R;US) 

Tank characterization report for Double-Shell Tank 241-AP-106, 
19:32599 (R;US) 

Failure Mode Analysis 

Potential radiological exposure rates resulting from hypothetical 

dome failure at Tank W-10, 19:32487 (R;US) 
Inspection 

Engineering study - installation of new risers in Single-Shell 

Tanks, 19:33891 (R;US) 
Leak Testing 

Annual status report on Federal Facility Agreement compliance 
for the Liquid Low-Level Waste tank systems at Oak Ridge 
National Laboratory, 19:32437 (R;US) 

Detailed Leak Detection Test Plan and schedule for the Oak 
Ridge National Laboratory liquid low-level waste active 
pipelines, 19:32435 (R;US) 

Leaks 

Frequencies of leaks and probability of ignition sources in the H- 

area tank farm, 19:32662 (R;US) 
Level Indicators 

TMACS Test Procedure TP007: 
19:32637 (R;US) 

TMACS Test Procedure TP008: SACS interface: Revision 5, 
19:32638 (R;US) 

TMACS Test Procedure TP011: Panalarm Interface, 19:32642 
(R;US) 

Test plan for Enraf Series 854 level gauge wire testing, 
19:32625 (R;US) 

Leveis 

Maximum surface level and temperature histories for Hanford 

waste tanks, 19:32617 (R;US) 
Monitoring 

Chemical compatibility of tank wastes in 241-C-106, 241-AY- 
101, and 241-AY-102, 19:32602 (R;US) 

Engineering study - installation of new risers in Single-Shell 


System administration, 





Input shaping methods for telerobotic operation of flexible, long- 
reach manipulators, 19:33843 (R;US) 
TMACS Test Procedure TP001: Alarm Management, 19:32628 
(R;US) 
TMACS Test Procedure TP002: Trending, 19:32631 (R;US) 
TMACS Test Procedure TP005: Sensor configuration, logging, 
and data conversion, 19:32636 (R;US) 
TMACS Test Procedure TP007: System administration, 
19:32637 (R;US) 
TMACS Test Procedure TP008: SACS Interface: Revision 5, 
19:32638 (R;US) 
TMACS Test Procedure TP009: Acromag Driver, 19:32639 
(R;US) 
TMACS Test Procedure TP011: Panalarm interface, 19:32642 
(R;US) 
Waste Tank Vapor Project: Tank vapor database development, 
19:32505 (R;US) 
Waste tank characterization sampling limits, 19:32811 (R;US) 
On-Line Measurement Systems 
GMS/DACS interface acceptance test procedure (Gas Monitor- 
ing Systems Data Acquisition and Control Systems), 
19:32587 (R;US) 
Pipes 
S Tank Farm SL-119 saltwell piping failure analysis report, 
19:32584 (R;US) 
Pollution Control 
TMACS Test Procedure TP002: Trending, 19:32630 (R;US) 
Quantitative Chemical Analysis 
Tank 241-AX-102 tank characterization plan, 19:32622 (R;US) 
Tank characterization report for Single-Shell Tank 241-C-110, 
19:32601 (R;US) 
Radiation Monitoring 
CAM and stack air sampler design guide, 19:32814 (R;US) 
Reliability 
Tank farm surveillance and waste status summary report for 
May 1994, 19:32549 (R;US) 
Remedial Action 
Acceptance/operational test procedure 101-SY tank camera 
purge system and in tank color camera video imaging system, 
19:32609 (R;US 
An analysis of the New Technical Strategy Flowsheet applied to 
the watch list tanks, 19:32761 (R;US) 
implementation Plan for Liquid Low-Level Radioactive Waste tank 
systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:32436 (R;US) 
Laboratory testing in-tank sludge washing, summary letter re- 
port, 19:32506 (R;US) 
Tank characterization report for Double-Shell Tank 241-AP-103, 
19:32598 (R;US 
Tank waste remediation system multi-year work plan, 19:32650 
(R;US) 
Tank waste remediation system multi-year work plan, 19:32652 
(R;US) 
Tank waste remediation system multi-year work plan, 19:32651 
(R;US) 
Tank waste remediation system multi-year work plan, 19:32649 
(R;US) 
Tank waste remediation system multi-year work plan, 19:32648 
(R;US) 
Test Procedure - pumping system for caustic addition project 
19:32616 (R;US 
Retrieval Systems 
Waste dislodging and conveyance testing summary and conclu- 
sions to date, 19:32502 (R;US) 
Safety 
Ferrocyanide Safety Program: Data interpretation report for 
tank 241-T-107 core samples, 19:32555 (R:US) 
Ferrocyanide safety program: Results of relative humidity exper- 
iments using ferrocyanide waste simulants, 19:32645 (R;US) 
Low temperature hydrothermal destruction of organics in Han- 
ford tank wastes, 19:32520 (R;US) 
Project management plan for Project W-320, Tank 241-C-106 
sluicing: Revision 2, 19:32581 (R;US) 
Tank 241-A-104 tank characterization plan, 19:32624 (R;US) 
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Safety Analysis 
Assessment of combustion and related issues in the DWPF and 
ITP waste tanks, 19:32408 (R;US) 
CSER 94-09: Implications of the heat anomaly in Tank 106-C to 
criticality safety, 19:32575 (R;US) 
Sampling 
Criteria for core sampling bit temperature monitor, 19:32592 
(R;US) 
Sample storage/disposal study, 19:32604 (R;US) 
Tank 241-AX-102 tank characterization plan, 19:32622 (R;US) 
Tank 241-AX-104 tank characterization plan, 19:32623 (R;US) 
Tank characterization report for Double-Shell Tank 241-AP-103, 
19:32598 (R;US) 
Tank characterization report for Single-Shell Tank 241-C-110, 
19:32601 (R;US) 
Surface Cleaning 
Hazardous waste dislodging and conveyance: The confined 
sluicing method, 19:33862 (R;US) 
Waste dislodging and conveyance testing summary and conclu- 
sions to date, 19:32502 (R;US) 
Surveillance 
TMACS Test Procedure TP001: Alarm Management, 19:32628 
(R;US) 
Temperature Measurement 
Maximum surface level and temperature histories for Hanford 
waste tanks, 19:32617 (R;US) 
Temperature Monitoring 
Criteria for temperature monitoring in ferrocyanide waste tanks 
at the Hanford Site, 19:32552 (R;US) 
Thermal Analysis 
CSER 94-09: Implications of the heat anomaly in Tank 106-C to 
criticality safety, 19:32575 (R;US) 
Ventilation Systems 
Engineering task plan for tank farm ventilation strategy docu- 
ment preparation and maintenance, 19:32605 (R;US) 
TANTALUM BASE ALLOYS 
Plasma arc melting of a 80 wt % tantalum-20 wt % titanium al- 
loy, 19:33592 (R;US) 
TANTALUM OXIDES 
Transition metal oxides deposited on rhodium and platinum: 
Surface chemistry and catalysis, 19:33792 (R;US) 
TAR SAND OIL 
See BITUMENS 
TARGET CHAMBERS 
SILC target design for accelerator production of tritium (APT), 
19:34017 (R;US) 
TARGETS 
See also BERYLLIUM 9 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 4 TARGET 
HELIUM 6 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 15 TARGET 
POLARIZED TARGETS 
URANIUM 238 TARGET 
Conceptual design of a thorium for molten salt transmutation 
systems, 19:32474 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU NEUTRINOS 
The very low energy solar flux of electron and heavy-flavor neu- 
trinos and antineutrinos, 19:34619 (R;US) 
TAU PARTICLES 
7 polarization at VENUS, 19:34660 (RA;JP) 
A tau-charm-factory at Argonne, 19:33967 (R;US) 
Study of .* .- and +*7~ production in VENUS, 19:34659 (RA;JP) 
The first measurement of the Michel parameter nin rdecays, 
19:34613 (R:DE) 











TAUONS 
See TAU PARTICLES 
TAXES 
Present status of the energy taxation system and a movement 
toward introducing environmental taxes in major developed 
countries. 2, 19:33378 (R;JP;in Japanese) 
TBP 
Safe conditions for contacting nitric acid or nitrates with tri-n- 
buty! phosphate (TBP), 19:33807 (R;US) 
TCV TOKAMAK 
Creation and control of variably shaped plasmas in TCV, 
19:34878 (RA;CH) 
Invited and contributed papers presented at the 21. EPS confer- 
ence on controlled fusion and plasma physics, 19:34877 (R;CH) 
MHD-activity in ohmic, diverted and limited H-mode plasmas in 
TCV, 19:34888 (RA;CH) 
Studies of the density limit of elongated plasmas in TCV using a 
FIR interferometer, 19:34883 (RA;CH) 
The Thomson scattering diagnostic on the TCV tokamak, 
19:34879 (RA:CH) 
The dynamics of shaping control in TCV, 19:34882 (RA;CH) 
TEAK EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
TEARING INSTABILITY 
Fluctuations and transport in the reversed field pinch: Charac- 
terization and reduction, 19:34809 (R;US) 
Observation of nonlinear neoclassical V,-driven tearing modes 
in TFTR, 19:34894 (R;US) 
TECHNETIUM 
Technetium and technetium alloys, 19:33575 (R;NL) 
TECHNETIUM 99 
Assessment of the influences of groundwater colloids on the mi- 
gration of technetium-99 at the Paducah Gaseous Diffusion 
Plant Site in Paducah, Kentucky, 19:34339 (R;US) 
Development of MAG3 p-nitropheny! ester for technetium-99m 
and rhenium-188 labeling of amines and peptides, 19:34377 
(R;US) 
Preparation of Tc-99m by extracted with methyl ethyl ketone, 
19:33833 (R;TH;In Thai) 
Radiochemical method development, 19:33727 (R;US) 
The study of the preparation of technetium-99m sulfur colloid, 
19:33820 (R;TH;In Thai) 
TECHNETIUM ALLOYS 
Technetium and technetium alloys, 19:33575 (R;NL) 
TECHNICAL INFORMATION CENTER 
See INFORMATION CENTERS 
US DOE 
TECHNOLOGY TRANSFER 
Battle energy business report, third quarter, FY 1994, 19:33382 
(R;US) 
Life-cycle assessments: Linking energy, economics, and the 
environment: Paper No. 571, 19:33361 (R;US) 
Transferring new technologies within the federal sector: The 
New Technology Demonstration Program, 19:33363 (R;US) 
TECHNOLOGY UTILIZATION 
Life-cycle assessments: Linking energy, economics, and the 
environment: Paper No. 571, 19:33361 (R;US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (1000-4000 K) 
See TEMPERATURE RANGE 1000-4000 K 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TEMPERATURE (ION) 
See ION TEMPERATURE 
TEMPERATURE MEASUREMENT 
Ebulliometers for measuring the thermodynamic properties of 
fluids and fluid mixtures, 19:34167 (R;US) 
TEMPERATURE RANGE 1000-4000 K 
Measurement of Doppler effect up to 2000degC at FCA. 1: De- 
velopment of experimental device for Doppler reactivity worth 
measurement with small sample heated up to 1500degC, 
19:33138 (R;JP;in Japanese) 








TENSILE PROPERTIES 

Results from tensile testing of 316L plate and weld material, 
19:34980 (R;SE) 

TENSILE STRENGTH 
See TENSILE PROPERTIES 
TERBIUM OXIDES 

Studies of binary cerium(IV)-praseodymium(IV) and cerium(IV)- 
terbium(IV) oxides as pigments for ceramic applications, 
19:33644 (I;BR;In Portuguese) 

TERRESTRIAL ECOSYSTEMS 

Surface energy and radiation budgets in a steppe ecosystem in 

the Upper Columbia River Gorge, 19:34265 (R;US) 
TEST FACILITIES 

Construction monitoring activities in the ESF starter tunnel 
(Yucca Mountain Project), 19:32527 (R;US) 

History of the 185-/189-D thermal hydraulics laboratory and its 
effects on reactor operations at the Hanford Site, 19:33266 
(R;US) 

TEST REACTORS 
See also FFTF REACTOR 
HFIR REACTOR 
ORPHEE REACTOR 

J-integral characterization of the nozzle steels from intermediate 

test vessels IV-5 and IV-9, 19:33264 (R;US) 
TESTING 

Advanced structural integrity assessment procedures. Working 
material: Proceedings of a specialists meeting held in San 
Carlos de Bariloche, Argentina, 14-17 March 1994, 19:33191 
(R;XA) 

TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TEVATRON 

See FERMILAB TEVATRON 
TEWA EVENT 

See ATMOSPHERIC EXPLOSIONS 

NUCLEAR EXPLOSIONS 

TEXAS 

Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic reservoirs of South 
Texas: Technical progress report, April 1, 1994—June 30, 
1994, 19:32242 (R;US) 

TEXAS EXPERIMENTAL TOKAMAK 

See TEXT DEVICES 

TEXT DEVICES 

A method for neutral spectra analysis taking ripple-trapped parti- 
cle losses into account, 19:34815 (RA;US) 

A phase contrast imaging system for TEXT-U, 19:34817 (RA;US) 

Application of a three sample volume S(k,w) estimate to optical 
measurements of turbulence on TEXT, 19:34826 (RA;US) 

Initial operation of the 2D FIRSIS on TEXT-Upgrade, 19:34827 
(RA;US) 

Initial results from a charge exchange q-diagnostic on TEXT-U, 
19:34814 (RA;US) 

Measurement of temperature fluctuations 
cyclotron emission, 19:34819 (RA;US) 

Measurements of the Auburn ECE optical system parameters 
for temperature fluctuation measurements on TEXT-U 

19:34832 (R;US) 
Plasma potential measurements on TEXT-Upgrade with a 2 
MeV heavy ion beam probe, 19:34830 (RA;US) 
Runaway electrons in TEXT-U, 19:34831 (R;US) 
Wave launching as a diagnostic tool to investigate plasma tur- 
bulence, 19:34820 (RA;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 


from electron- 


TFTR TOKAMAK 
Beta normal control of TFTR using fuzzy logic, 19:34973 (R;US) 
Deuterium-tritium experiments on the Tokamak Fusion Test re- 
actor, 19:34898 (R;US) 
Electron heating and current drive by mode converted slow 
waves, 19:34896 (R;US) 
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TFTR TOKAMAK 


initial H-mode experiments in DT plasmas on TFTR, 19:34900 
(R;US) 

Investigation of magnetic reconnection during a sawtooth crash 
in a high temperature tokamak, 19:34970 (R;US) 

Isotopic mass and alpha heating effects in TFTR DT plasmas, 
19:34899 (R;US) 

Observation of nonlinear neoclassical Vp-driven tearing modes 
in TFTR, 19:34894 (R;US) 

Pellet injection in a tokamak hot plasma. Theory and experi- 
ment, 19:34934 (R;FR;In French) 

Princeton University Plasma Physics Laboratory, Theory Divi- 
sion quarterly report, April 1—June 30, 1994, 19:34904 (R;US) 

TFTR D-T results, 19:34901 (R;US) 

TFTR experience with D-T operation, 19:34903 (R;US) 

[Analysis of momentum and impurity confinment in TFTR 
(1990)], 19:34807 (R:US) 

THALLIUM 

Monitoring interfacial dynamics by pulsed laser techniques: [An- 

nual report], 19:33808 (R;US) 
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Drilling technology for horizontal wells.: Remote control down- 
hole system (RCDOS), 19:32314 (RA;JP;In Japanese) 
Geometric moire method of strain analysis with displacement 
discontinuities: Yucca Mountain Site Characterization Project, 
19:32523 (R;US) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
Disposal of fiuidized-bed combustion ash in an underground 
mine to control acid mine drainage and subsidence: Quarterly 
report, February—May 1994, 19:32164 (R;US) 
Management of dry flue gas desulfurization by-products in un- 


derground mines: Technical progress report, April i—June 30, 
1994, 19:32169 (R;US) 


UNDERGROUND STORAGE 
Comprehensive monitoring report for underground storage tanks 
1219-U, 1222-U, 2082-U, and 2068-U at the Rust Garage Fa- 
cility, Buildings 9720-15 and 9754-1, 19:32679 (R;US) 
Sample storage/disposal study, 19:32604 (R;US) 
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UNDULATORS 
See WIGGLER MAGNETS 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
Fixed point actions for lattice field theories, 19:34550 (IA;DE) 
Gauge fixing and Gribov problem in U(1) lattice gauge theory, 
19:34549 (IA;DE) 
Hidden symmetry approach to the extended symmetries in non- 
abelian free fermionic and WZNW models, 19:34553 (IA;DE) 
Infrared behaviour, sources and the Schwinger action principle, 
19:34569 (R;NO) 
Localization in lattice gauge theory and a new multigrid method, 
19:34561 (R;DE) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Statistically controlled radon measurements in the field, 
19:34316 (IA;AT) 
UNITED STATES OF AMERICA 
See USA 
UNITED STATES URANIUM REGISTRY 
See USUR 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UPSILON-10000 RESONANCES 
See UPSILON-10023 MESONS 
UPSILON-10023 MESONS 
Y production at CDF, 19:34622 (R;US) 
UPSILON-10350 RESONANCES 
See UPSILON-10355 MESONS 
UPSILON-10355 MESONS 
Y production at CDF, 19:34622 (R;US) 
UPSILON-9460 MESONS 
Y production at CDF, 19:34622 (R;US) 
UPSILON-9500 RESONANCES 
See UPSILON-9460 MESONS 
URANIUM 
See also DEPLETED URANIUM 
Energy Policy 
Perspectives for the uranium enrichment in Brazil, 19:33173 
(R;BR;In Portuguese) 
Environmental impacts 
The damage function approach for estimating fuel cycle exter- 
nalities, 19:32187 (R;US) 
Hot Pressing 
Trip report, Battelle Memorial Institute, February 7-8, 1955, 
19:33241 (R;US) 
Trip report, Battelle Memorial Institute, January 12, 1955, 
19:33239 (R;US) 
Trip report, Battelle Memorial Institute, January 25-26, 1955, 
19:33240 (R:US) 
Imports 
Uranium purchases report 1993, 19:32401 (R;US) 
isotope Ratio 
Determination of the concentration and isotopic composition of 
uranium in environmental air filters, 19:34274 (R;US) 
Isotope Separation 
Perspectives for the uranium enrichment in Brazil, 19:33173 
(R;BR;In Portuguese) 
Laser Beam Machining 
Isotope Separation and Advanced Manufacturing Technology: 
ISAM semiannual report, Volume 3, Number 1, October 
1993-March 1994, 19:32374 (R;US) 
Laser Isotope Separation 
Isotope Separation and Advanced Manufacturing Technology: 
ISAM semiannual report, Volume 3, Number 1, October 
1993—March 1994, 19:32374 (R;US) 
Perspectives for the uranium enrichment in Brazil, 19:33173 
(R;BR;In Portuguese) 





Mill Tailings 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Riverton, Wyoming, 19:32684 
(R;US) 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Green River, Utah, 19:32686 
(R;US) 

Comment and response document for the long-term surveil- 
lance plan for the Shiprock, New Mexico, disposal site, 
19:32688 (R;US) 

Environmental assessment of remedial action at the slick rock 
Uranium Mill Tailings sites Slick Rock, Colorado, 19:32695 
(R;US) 

Site observational work plan for the UMTRA Project site at 
Riverton, Wyoming, 19:32693 (R;US) 

Site observational work plan for the UMTRA project site at Falls 
City, Texas, 19:32691 (R;US) 

Site observational work plan for the UMTRA project site a: 
Shiprock, New Mexico, 19:32692 (R;US) 

UMTRA project technical assistance contractor quality assur- 
ance implementation plan for surface and ground water, 
19:32685 (R;US) 

Procurement 
Uranium purchases report 1993, 19:32401 (R;US) 
Radionuclide Migration 

Colloid migration in groundwaters: Geochemical interactions of 
radionuclides with natural colloids. Appendix Il, 19:33823 
(RA;DE) 

Leaching tendencies of uranium and regulated trace metals 
from the Hanford Site 300 Area North Process Pond sedi- 
ments, 19:32711 (R;US) 

Remedial Action 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Green River, Utah, 19:32686 
(R;US) 

Environmental assessment of remedial action at the slick rock 
Uranium Mill Tailings sites Slick Rock, Colorado, 19:32695 
(R;US) 

Site observational work pian for the UMTRA project site at Falls 
City, Texas, 19:32691 (R;US) 

Thermodynamic Activity 

Adjustment of activity coefficients as a function of changes in 
temperature, using the SIT: SIT: Specific Interaction Theory, 
19:33770 (R;FR;In French) 

URANIUM 233 

Quarterly report, physics unit, January, February, March, 1954, 
19:33250 (R;US) 

Transmutation of high-level radioactive waste and production of 
233 using an accelerator-driven reactor, 19:32407 (R;US) 

URANIUM 235 
Identification of high-spin states in *°5U, 19:34698 (R;XA) 
Tank 41H bounding uranium enrichment, 19:33892 (R;US) 
URANIUM 238 

Double beta decay of Uranium-238: Proton reactions of °°U in 
5-12 MeV range: Final report, April 15, 1987—March 31, 
1992, 19:34701 (R;US) 

Scintillating-fiber technology for the detection of strontium-90 
and uranium-238, 19:34161 (R;US) 

URANIUM 238 TARGET 

Benchmark calculations on resonance absorption by 2°°U in a 
PWR pin-cell geometry, 19:34735 (R;NL) 

Detailed resonance absorption calculations with the Monte 
Carlo code MCNP and a collision probability version of the 
slowing down code ROLAIDS, 19:34736 (R;NL) 

URANIUM BASE ALLOYS 

Non-Fermi liquid scaling in UPd,Cus_,(x = 1,1.5), 19:33536 
(R;US) 

URANIUM COMPLEXES 

Complexation behaviour of uranium with humic substances 
studied by time-resolved laser-induced fluorescence. Appen- 
dix Il, 19:33830 (RA;DE) 

URANIUM COMPOUNDS 
See also URANIUM SILICIDES 


URINE 


Chemical decontamination of process equipment using recy- 
clable chelating agents, 19:34412 (R;US) 
URANIUM DEPOSITS 
Studies on geneses of Lianshanguan granites and Lian- 
shanguan uranium ore deposit, 19:32366 (R;CN;In Chinese) 
URANIUM DIOXIDE 
Analysis of transient fission gas release in UO2 fuel, 19:33205 
(IA;CA) 
Characterization and comparison of the sintering behaviors of 
the variously-treated UO2 powders, 19:32378 (IA;CA) 
Dissolution of CANDU fuel by molten zircaloy-4 cladding, 
19:33115 (IA;CA) 
Interlaboratory comparison of UOz dissolution rates, 19:32511 
(R;US) 
Oxidation behaviour of used CANDU fuel stored in moisture- 
saturated air at 150 degrees C, 19:32392 (IA;CA) 
Radiochemical analyses of several spent fuel Approved Testing 
Materials, 19:32504 (R;US) 
SGMP-LTS process for fabrication of high density UO. and 
(U,Pu)O> fuel pellets, 19:32377 (IA;CA) 
Used CANDU fuel component integrity in dry storage: Experi- 
mental programs, 19:32390 (IA;CA) 
URANIUM HEXAFLUORIDE 
21PF overpacks: Phenolic-foam induced corrosion, 19:33675 
(R;US) 
LEAK: A source term generator for evaluating release rates 
from leaking vessels, 19:33861 (R;US) 
Potential detection systems for monitoring UF, releases, 
19:32864 (R;US) 
URANIUM IONS 


L-subshell resolved photon angular distribution of radiative elec- 
tron capture into He-like uranium, 19:34758 (R;DE) 
Radiative electron capture studied in relativistic heavy-ion atom 
collisions, 19:34759 (R;DE) 
URANIUM ISOTOPES 
See also URANIUM 233 
URANIUM 235 
URANIUM 238 
Application of diode lasers to the isotopically selective determi- 


nation of uranium in oxides by optogalvanic spectroscopy, 
19:33734 (R;US) 


URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Atmospheric radon concentrations in the environment of ura- 
nium mill tailings in Slovenia, 19:34321 (IA;AT) 

Comment and response document for the long-term surveil- 
lance plan for the Shiprock, New Mexico, disposal site, 
19:32688 (R;US) 

Shut-down of uranium mine Zirovski vrh exploitation, 19:32368 
(IA;AT) 

URANIUM OXIDE FUEL PLANT 
See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM SILICIDES 


Production of Mo-99 using low-enriched uranium silicide, 
19:33815 (R;US) 


URANIUM TETRAFLUORIDE 


U-AVLIS feed conversion using continuous metallothermic re- 


duction of UF,: System description and cost estimate, 
19:32371 (R;US) 


URANIUM TRIOXIDE 
UO3 deactivation end point criteria, 19:32627 (R;US) 
URANYL NITRATES 
Thermal decomposition study of uranyl nitrate and cerium hy- 
droxide in a spray dryer, 19:32369 (1;BR;in Portuguese) 
URBAN AREAS 
Potential impacts on air quality of the use of ethanol as an alter- 
native fuel: Final report, 19:32910 (R;US) 
URINALYSIS 
See URINE 
URINE 
Assessment of plutonium exposures in Rongelap and Utirik pop- 
ulations by fission track analysis of urine, 19:34407 (R;US) 
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US CLEAN AIR ACT 


US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US DOD 
Planning document for the Advanced Landfill Cover Demonstra- 
tion, 19:32762 (R;US) 
US DOE 
See also ANL 
BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD ENGINEERING DEVELOPMENT LABO- 
RATORY 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 
MOUND LABORATORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PITTSBURGH ENERGY TECHNOLOGY CENTER 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SANDIA NATIONAL LABORATORIES 
SAVANNAH RIVER PLANT 
US DOE FIELD OFFICES 
US DOE INSPECTOR GENERAL 
USUR 
WIPP 
Y-12 PLANT 
Administrative Procedures 
Automated Transportation Management System (ATMS) OS&D 
SRS, 19:35100 (R;US) 
Environmental regulatory update table, July/August 1994, 
19:33381 (R;US) 
Budgets 
Battle energy business report, third quarter, FY 1994, 19:33382 
(R;US) 
Computer Networks 
Information system architecture to support transparent access 
to distributed, heterogeneous data sources, 19:35097 (R;US) 
Contract Management 
Summary report on the Department of Energy's management 
and operating contractors’ use of government supply sources, 
19:35008 (R;US) 
Coordinated Research Programs 
MORE (Montana Organization for Research in Energy), MT 
DOE/EPSCoR: Progress performance report, traineeship activ- 
ities: 30 September 1992-31 January 1994, 19:34999 (R;US) 
Expenditures 
Mississippi DOE EPSCoR planning grant: Final report, 
19:33357 (R;US) 
Nuclear Facilities 
Multipurpose storage/transport/disposal packages for DOE nu- 
clear low-level wastes: An emerging need and a regulatory 
challenge, 19:32528 (R;US) 
Operating experience review — Conduct of operations at Depart- 
ment of Energy facilities, 19:32748 (R;US) 
Safeguards and security considerations for automated and 
robotic systems, 19:32835 (R;US) 
Theory, modeling and simulation: Annual report 1993, 19:33796 
(R;US) 
Program Management 
Energy Materials Coordinating Committee (EMaCC): Annual 
technical report, fiscal year 1993, 19:35007 (R;US) 
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Lower-bound estimates of energy efficiency in the federal sec- 
tor, 19:33330 (R;US) 
Progress toward maturity of DOE methods for evaluating envi- 
ronmental and waste management samples, 19:32513 (R;US) 
Public Relations 
Earning public trust and confidence: Requisites for managing 
radioactive wastes: Final report, 19:32537 (R;US) 
Radioactive Waste Facilities 
Planning document for the Advanced Landfill Cover Demonstra- 
tion, 19:32762 (R;US) 
Radioactive Waste Management 
Conceptual design and development of high-activity radioactive 
liquid packaging (summary), 19:32561 (R;US) 
Development of treatment technologies of the processing of 
U.S. Department of Energy mixed waste, 19:32415 (R;US) 
In situ remediation integrated program: Success through team- 
work, 19:32515 (R;US) 
OCRWNM Bulletin, summer/fall 1994, 19:32445 (R;US) 
Quantities and characteristics of the contact-handled low-level 
mixed waste streams for the DOE complex, 19:32454 (R;US) 
Radioactive scrap metal (RSM) inventory & tracking system and 
prototype RSM field survey, 19:32654 (R;US) 
The Plasma Hearth Process demonstration project for mixed 
waste treatment, 19:32405 (R;US) 
Research Programs 
Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 
Advanced gas turbine systems research: Quarterly report, 
January—March, 1994, 19:32361 (R;US) 
Current status and future directions for the U.S. Department of 
Energy’s short-rotation woody crop research, 19:32876 (R;US) 
Energy Materials Coordinating Committee (EMaCC): Annual 
technical report, fiscal year 1993, 19:35007 (R;US) 
Information Science Research Institute: Quarterly progress re- 
port, 19:33359 (R;US) 
Mississippi DOE EPSCoR planning grant: Final report, 
19:33357 (R;US) 
Staff exchange with Freeborn Tool Company: Final project, 
19:33490 (R;US) 
Resource Management 
Summary report on the Department of Energy’s management 
and operating contractors’ use of government supply sources, 
19:35008 (R;US) 
Sanitary Landfills 
Planning document for the Advanced Landfill Cover Demonstra- 
tion, 19:32762 (R;US) 
Technology Transfer 
Staff exchange with Freeborn Tool Company: Final project, 
19:33490 (R;US) 
Travel 
Inspection of selected travel policy and procedures at the De- 
partment of Energy's Lawrence Livermore Laboratory, 
19:33377 (R;US) 
Waste Management 
EM international, July 1994, Volume 2, 19:32428 (R;US) 
In situ remediation integrated program: Development of contain- 
ment technology, 19:32516 (R;US) 
Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, April 1, 
1994—June 30, 1994, 19:32430 (R;US) 


US DOE FIELD OFFICES 


Cost Quality Management Assessment for the Chicago Opera- 
tions Office: Final report, 19:35006 (R;US) 


US DOE INSPECTOR GENERAL 


Inspection of selected travel policy and procedures at the De- 
partment of Energy’s Lawrence Livermore Laboratory, 
19:33377 (R;US) 


US DOE PROGRAM MANAGEMENT 


See PROGRAM MANAGEMENT 


US NATIONAL ENVIRONMENTAL POLICY ACT 


Techniques and guidelines for streamlining NEPA: Four ideas, 
nine tools, 19:33339 (R;US) 





US NRC 

Codes and standards and other guidance cited in regulatory 
documents: Revision 1, 19:33172 (R;US) 

NRC Regulatory Agenda: Quarterly report, April 1994—June 
1994, 19:33169 (R;US) 

Nuclear regulatory commission issuances: Volume 40, Number 
1, 19:33168 (R;US) 

Regulatory and technical reports (abstract index journal): Com- 
pilation for second quarter 1994, Apri+June: Volume 19, 
Number 2, 19:33167 (R;US) 

US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US SUPERFUND 

Using best available scientific information in assessing the in- 
volvement of energy industries at Superfund sites, 19:33338 
(R;US) 

USA 

See also ALASKA 

CALIFORNIA 
COLORADO 
FLORIDA 
KANSAS 
LOUISIANA 
MARYLAND 
MISSOURI 
MONTANA 
NEVADA 
NEW MEXICO 
NORTH DAKOTA 
OKLAHOMA 
TEXAS 
WEST VIRGINIA 
WYOMING 

A phased approach to cooperative environmental management 
R&D projects with Russian institutes, 19:33350 (R;US) 

Electric power monthly, September 1994, 19:33372 (R;US) 

Rebate programs.: Review of demand side management pro- 
grams in US., 19:33393 (R;JP;In Japanese) 

Worker radiation doses in the United States at the dawn of the 
atomic era (1940-1960), 19:34464 (R;US) 

USEFUL LIFE 
See SERVICE LIFE 
USES 

Aluminophosphate molecular sieves as potential catalysts for 

utilisation of natural gas, 19:32350 (R;NO) 
USSR 

A phased approach to cooperative environmental management 
R&D projects with Russian institutes, 19:33350 (R;US) 

Energy situation in the former USSR before and after dissolution 
of the union, 19:32233 (R;JP;In Japanese) 

Evaluating Russian space nuclear reactor technology for United 
States applications, 19:33163 (R;US) 

USUR 

United States transuranium and uranium registries - 25 years of 
growth, research, and service: Annual report, April 1992— 
September 1993, 19:33365 (R;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


V CODES 
V.S.O.P.(’94) computer code system for reactor physics and 
fuel cycle simulation: Input manual and comments, 19:33178 
(R;DE) 
VAM3D-CG configuration management plan, 19:32717 (R;US) 
VIEW: Signal and Image Processing Operations, 19:35041 
(CM;US) 
V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 
See BOHUNICE V-2 REACTOR 


VENTILATION DUCTS 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM MELTING 
lon emission intensity ratios as a function of electrode gap, melt- 
ing current, and pressure during low current vacuum arc 
remelting, 19:34750 (R;US) 
VACUUM SYSTEMS 
Vacuum tests of a beamline front-end mock-up at the Advanced 
Photon Source, 19:34095 (R;US) 
VAGOTOMY 
See SURGERY 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Development of an acoustic emission equipment for valves of 
the Nuclear Power Station Atucha 1, 19:33919 (RA;XA) 
VANADIUM 
The influence of chemistry and microstructure on the fracture 
toughness of V-V3Si in-situ composites, 19:33651 (R;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Chunk projectile launch using the Sandia Hypervelocity 
Launcher Facility, 19:33925 (R;US) 
Phase stability and elastic properties of C15 compounds 
HfV2+Nb, 19:33591 (R;US) 
Phase transformations and phase relations in TispPds9 _,) TMx 
alloys, 19:33606 (R;US) 
VANADIUM BASE ALLOYS 
Development of vanadium base alloys for fusion first- 
wall/blanket applications, 19:34915 (R;US) 
Status of vanadium alloy development for fusion first 
wall/bianket applications, 19:34916 (R;US) 
VANADIUM OXIDES 
Research and development of lithium secondary batteries for 
load conditioner use. 3.: Improvement of 25Wh-class 
lithium/vanadium oxide prototype cells, 19:33325 (R;JP;In 
Japanese) 
Transition metal oxides deposited on rhodium and platinum: 
Surface chemistry and catalysis, 19:33792 (R;US) 
VANADIUM SILICIDES 
The influence of chemistry and microstructure on the fracture 
toughness of V-V3Si in-situ composites, 19:33651 (R;US) 
VANES 
Cups, props and vanes, 19:32980 (R;DK) 
VAPORS 
See also WATER VAPOR 
Micrometeorological methods for measurements of mercury 
emissions over contaminated soils, 19:34221 (R;US) 
Vapor phase VOC transport in physically-mixed clay soils, 
19:34293 (R;US) 
VECTOR FIELDS 
Probing the Froissart bound for models with charged vector 
fields in D=3, 19:34535 (R;BR) 
VEGETABLES 
The determination of pesticide residues in local vegetables by 
means of neutron activation technique, 19:33754 (R;TH) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
3000 vs. 3600 psig NGV on-board storage pressure evaluation, 
19:33517 (R;US) 
Fuel cell requirements on the part of the vehicle manufacturers, 
19:33414 (RA;SE) 
VELOCITY 
Elastic wave exploration.: Development of data analysis method 
{impedance and velocity inversion), 19:32268 (RA;JP;In 
Japanese) 
VENTILATION DUCTS 
See DUCTS 
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VENTILATION SYSTEMS 


VENTILATION SYSTEMS 
An example of a component replacement when applying ASME 
N509 and ASME N510 to older ventilation systems, 19:33878 
(R;US) 
Engineering task plan for tank farm ventilation strategy docu- 
ment preparation and maintenance, 19:32605 (R;US) 
Fire hazard analysis of Rocky Flats Building 776/777 duct sys- 
tems, 19:32782 (R;US) 
VENTS 
The metallurgical integrity of the frit vent assembly diffusion 
bond, 19:33408 (R;US) 
VERSENE 
See EDTA 
VERY HIGH TEMPERATURE 
See TEMPERATURE RANGE 1000-4000 K 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VISCOSIMETERS 
In situ viscometer instrument acceptance test report, 19:32589 
(R;US) 
VITRIFICATION 
Vitrification of high-level radioactive and hazardous wastes, 
19:32467 (R;DE) 
VITRINITE 
Simulation for integration of generation, migration and accumu- 
lation of petroleum.: Case study using the basin model 
"SIGMA-2D’ (Akita sedimentary basin), 19:32251 (RA;JP;In 
Japanese) 
VLCC 
See TANKER SHIPS 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOID FRACTION 
Void Fraction Instrument operation and maintenance manual, 
19:32607 (R;US) 
VOLATILE MATTER 
Six-phase soil heating accelerates VOC extraction from clay 
soil, 19:34343 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE DROP 
An expert system for power supply resumption after a localized 
incident, 19:33308 (R;FR;in French) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR 
Disposal options for burner ash from spent graphite fuel: Final 
study report November 1993, 19:33093 (R;US) 
VULCANIZATION 
Continuous vulcanization of extruded profile by microwave pro- 
cess, 19:32856 (I;MY) 
Radiation vulcanization of natural rubber latex, 19:33743 (I;MY) 


W 


W MINUS BOSONS 
Physics at the Fermilab Collider, 19:34641 (R;US) 
Search for W pair production with dilepton decay modes at DO, 
19:34644 (R:US) 
Search for diffractive W's in CDF, 19:34639 (R;US) 
Tests of structure functions using lepton pairs: W-charge asym- 
metry at CDF, 19:34635 (R;US) 
W PLUS BOSONS 


Physics at the Fermilab Collider, 19:34641 (R;US) 
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Search for W pair production with dilepton decay modes at DO, 
19:34644 (R;US) 
Search for diffractive W's in CDF, 19:34639 (R;US) 
Tests of structure functions using lepton pairs: W-charge asym- 
metry at CDF, 19:34635 (R;US) 
WAGON WHEEL EVENT 
See CONTAINED EXPLOSIONS 
NUCLEAR EXPLOSIONS 
WALLS 
Numerical methods for analysis of clay tile infills, 19:32817 (R;US) 
Report of the Building 9207 air bag test, 19:32816 (R;US) 
WARFARE 
A DIS interface for the Joint Conflict Model simulation, 19:34187 
(R;US) 
An independent verification and validation of the Future Theater 
Level Model conceptual model, 19:34180 (R;US) 
Sensors as confidence building measures: A demonstration us- 
ing a combat simulation, 19:34186 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 


WASTE CHEMICALS 
See CHEMICAL WASTES 


WASTE DISPOSAL 
See also GROUND DISPOSAL 
GROUND RELEASE 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Remedial Investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:32701 (R;US) 
Study of the utilization of clays and minerals for radioactive 
waste treatment, 19:32484 (R;TH;in Thai) 
WASTE FORMS 
Calculations for waste characterization, 19:32521 (R;US) 
Electrochemical characterization of grouted radioactive waste, 
19:32558 (R;US) 
Pilot-scale production of grout with simulated double-shell slurry 
feed: Final report, 19:32768 (R;US) 
Polymer systems testing: Final report, 19:32470 (R;US) 
US Department of Energy Mixed Waste Integrated Program per- 
formance systems analysis, 19:32413 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE STORAGE 
WASTE TRANSPORTATION 

Advanced energy projects FY 1994 research summaries, 
19:33355 (R;US) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report for period, April 1—June 
30, 1994, 19:33358 (R;US) 

Guidelines for the creation and management of geographic data 
bases within a GIS environment, version 1.0: Volume Il - ap- 
pendices, 19:34314 (R;US) 

Possible global environmental impacts of solid waste practices, 
19:33349 (R;US) 

Summary of available waste forecast data for the Environmental 
Restoration Program at the Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:32485 (R;US) 

Waste Tank Vapor Project: Vapor characterization of Tank 241- 
C-103: Report for SUMMA™ canister samples received 
11/29/93 (sample jobs 4 and 5), 19:32501 (R;US) 

WASTE OILS 
Magnetic survey of D-Area oil basin waste unit, 19:32673 (R;US) 





Resource Conservation and Recovery Act (RCRA) Part B per- 
mit application for tank storage units at the Oak Ridge Y-12 
Plant, 19:32680 (R;US) 

WASTE PELLETS 
Coolside waste management research: Quarterly report, April 
1i—June 30, 1994, 19:32163 (R;US) 
WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

Hanford 200 area (sanitary) waste water system, 19:32564 
(R;US) 

Removal of COz in closed loop off-gas treatment systems, 
19:34214 (R;US) 

WASTE PROCESSING PLANTS 

See also RESOURCE RECOVERY FACILITIES 

Characterization of decontamination and decommissioning 
wastes expected from the major processing facilities in the 
200 Areas, 19:32553 (R;US) 

Project Management Plan (PMP), W-364, 209E septic system 
upgrade, 200 East Area, 19:34353 (R;US) 

WASTE RETRIEVAL 
USTID waste dislodging and conveyance FY 1993 technology 
development summary report, 19:32495 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

Waste Tank Organic Safety Project organic concentration mech- 
anisms task: FY 1994 progress report, 19:32500 (R;US) 

WASTE TRANSPORTATION 

Transportation risk assessment for the US Department of 
Energy Environmental Management Programmatic Environ- 
mental Impact Statement, 19:32386 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

C-018H LEFF filtration test plan: Revision 1, 19:32565 (R;US) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs: [Quarterly] report, April 1, 
1994—June 30, 1994, 19:32331 (R;US) 

Development and characterization of a fiber optic sensor for a 
quantitative in-situ determination of aqueous solutions of chlo- 
rinated hydrocarbons, 19:33747 (R;DE;In German) 

Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] technical report, March 5—June 
4, 1994, 19:32330 (R;US) 

Systems and economic analysis of microalgae ponds for con- 
version of COs to biomass: Third quarterly technical progress 
report, March 16—June 15, 1994, 19:32880 (R;US) 

Treatment process for waste water disposal of the Morcinek 
Mine using coalbed methane, 19:32159 (R;US) 

Verification of best available technology for the 300 Area Treated 
Effluent Disposal Facility (810 Facility), 19:32718 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also AEROSOL WASTES 
CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 

Evaluation of upward migration around a deep injection well, 
19:34281 (R;US) 

Waste Tank Organic Safety Project organic concentration mech- 
anisms task: FY 1994 progress report, 19:32500 (R;US) 

WATER 
See also FRESH WATER 
GROUND WATER 


WATER SUPPLY 


HEAVY WATER 
WASTE WATER 

Analysis of colloids from Oklo/Okelobondo and Bangombe wa- 
ters, 19:34358 (R;FR) 

Hydrogen vibrational density of states of adsorbed water on 
rare-earth modified zirconia, 19:33768 (R;US) 

Laboratory measurements of the drying rates of low-slope roof- 
ing systems, 19:33431 (R;US) 

Radiochemical method development, 19:33727 (R;US) 

Theoretical treatment of photodissociation of water by time- 
dependent quantum mechanical methods, 19:33811 (R;DE;In 
German) 

WATER CHEMISTRY 
Reactor water chemistry, 19:33026 (IA;EG) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
ORPHEE REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapters 2-13, project number 669, 19:33032 (R;US) 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapter 1, project number 669, 19:33031 (R;US) 

NRC review of Electric Power Research Institute’s advanced light 
water reactor utility requirements document: Passive plant 
designs, chapters 2-13, project number 669, 19:33032 (R;US) 

Validation of the SCALE broad structure 44-group ENDF/B-Y 
cross-section library for use in criticality safety analyses, 
19:33860 (R;US) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER GAS PROCESSES 

A catalytic membrane reactor for facilitating the water-gas shift 
reaction at high temperature, 19:32866 (R;US) 

High temperature size selective membranes, 19:32869 (R;US) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Ocean-atmosphere pollutant circulation processes: The He- 
ligoland Bight ecosystem (PRISMA). 2. interim report (1991), 
19:34366 (R;DE;in German) 

Sampling and analyses report, postburn sampling for RM1 Site, 
Hanna, Wyoming, 19:32188 (R;US) 

WATER POLLUTION CONTROL 

Characterization plan for the Oak Ridge National Laboratory 
Area-Wide Groundwater Program, Oak Ridge, Tennessee, 
19:32702 (R;US) 

WATER QUALITY 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Green River, Utah, 19:32686 
(R;US) 

Disposal of fluidized-bed combustion ash in an underground 
mine to control acid mine drainage and subsidence: Quarterly 
report, February—May 1994, 19:32164 (R;US) 

UMTRA project technical assistance contractor quality assur- 
ance implementation plan for surface and ground water, 
19:32685 (R;US) 

WATER RESOURCES 

Issues of sustainable irrigated agriculture in the San Joaquin 
Valley of California in a changing regulatory environment con- 
cerning water quality and protection of wildlife, 19:34368 (R;US) 

Opening remarks, 19:33340 (R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 

Issues of sustainable irrigated agriculture in the San Joaquin 
Valley of California in a changing regulatory environment con- 
cerning water quality and protection of wildlife, 19:34368 (R;US) 


ERA Vol. 19, No. 12 771 





WATER TREATMENT PLANTS 


WATER TREATMENT PLANTS 

283-E and 283-W hazards assessment, 19:32719 (R;US) 

Verification of best available technology for the 300 Area Treated 
Effluent Disposal Facility (310 Facility), 19:32718 (R;US) 

WATER VAPOR 
Trace water vapor determination in corrosive gases by infrared 
spectroscopy, 19:33763 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 

See also CAUSTIC FLOODING 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and it’s application to mature Minnelusa 
waterfloods: Technical progress report for the period of April 
June, 1994, 19:32294 (R:US) 

Development of cost-effective surfactant flooding technology: 
Quarterly report, January 1, 1994—March 31, 1994, 19:32295 
(R;US) 

Enhanced oil recovery: Field pilot test on CO> flood, 19:32309 
(RA;JP;In Japanese) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: [Quarterly report], 
April i—June 30, 1994, 19:32241 (R;US) 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, Apri-June 1994, 
19:32296 (R;US) 

WAVE PROPAGATION 

Elastic wave exploration.: Computer simulation of elastic wave 
propagation, 19:32267 (RA;JP;in Japanese) 

Elastic wave exploration.: Development of data analysis method 
(impedance and velocity inversion), 19:32268 (RA;JP;In 
Japanese) 

The WAM model cycle 4, 19:34228 (R;DE) 

WAVEGUIDES 
Comparison of the folded stripline and stacked stripline con- 
cepts to the folded waveguide launcher, 19:34921 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also BOMBS 
CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

Evaluation of Mil-F-28861 filters and suppliers, 19:34185 (R;US) 

Ultra wide band millimeter wave holographic “3-D” imaging of 
concealed targets on mannequins, 19:32832 (R;US) 

WEAR 

Numerical controlled polishing, continued force wear and part 

correction experiments, 19:33855 (R;US) 
WEATHER 

Atlas of three-dimensional gridded fields obtained from the ra- 

diosonde network during PYREX, 19:34257 (|;DE) 
WEATHERIZATION 
Impacts of the Weatherization Assistance Program in fuel-oil 
heated houses, 19:33430 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

A model independent analysis of the electroweak parameters, 
19:34596 (RA;JP) 

Fluctuations of bosons and fermions in vector boson conden- 
sates, 19:34580 (iA;DE) 

Numerical simulations and the strength of the electroweak 
phase transition, 19:34587 (R;DE) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 

See also BRAZED JOINTS 

Atom probe field ion microscopy of type 308 CRE stainless stzel 
welds, 19:33568 (R;US) 

Evaluation of DWPF canister closure welds containing ceramic 
rings of lava A, alumina, or steatite, 19:32657 (R;US) 
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Gravitational effects on the development of weld-pool and solidi- 
fication microstructures, 19:33566 (R;US) 

Identation testing of RPV weld overlay cladding before and after 
RPV annealing, 19:33917 (RA;XA) 

Long-term aging of type 308 stainless steel welds: Effects on 
properties and microstructure, 19:33538 (R;US) 

Weld pool phenomena, 19:33547 (R;US) 

Weldability of iron aluminides, 19:33564 (R;US) 

WELDING 

See also LASER WELDING 

High performance computing for materials process modeling, 
19:35032 (R;US) 

Modeling of fundamental phenomena in welds, 19:33540 (R;US) 

Use of an integrated design tool for weld quality enhancement, 
19:33845 (R;US) 

WELDS 
See WELDED JOINTS 
WELL COMPLETION 

Drilling technology for horizontal wells.: State-of-the-art comple- 
tion technology, 19:32316 (RA;JP;In Japanese) 

Technologies for offshore marginal oil field development.: Appli- 
cation of subsea systems, 19:32320 (RA;JP;In Japanese) 

WELL DRILLING 

Drilling technology for horizontal wells.: Remote control down- 
hole system (RCDOS), 19:32314 (RA;JP;In Japanese) 

Drilling technology for horizontal wells.: Well path design pro- 
gram, 19:32315 (RA;JP;In Japanese) 

Real-time drilling contro! technology.: 
19:34166 (RA;JP;in Japanese) 

WELL LOGGING 

Logging while drilling system.: 
19:32278 (RA;JP;In Japanese) 

Logging while drilling system.: Seismic while drilling, 19:32279 
(RA;JP;In Japanese) 

Production technology for horizontal wells.: 
program, 19:32281 (RA;JP;In Japanese) 

WELL LOGGING EQUIPMENT 

Logging while drilling system.: Pulsed neutron sensor, 19:32277 

(RA;JP;In Japanese) 
WELL PRESSURE 

Heavy oil EOR technology.: Monitoring technology for EOR pro- 

cess, 19:32305 (RA;JP;In Japanese) 
WELL SPACING 

Geophysical methods for reservoir characterization.: Cross-well 
geophysical survey (seismic tomography), 19:32260 
(RA;JP;in Japanese) 

WELL STIMULATION 

Heavy oil EOR technology.: Application of thermal reservoir 
simulation technology to a steam flood field pilot test, 
19:32308 (RA;JP;iIn Japanese) 

Heavy oil EOR technology.: EOR field pilot test in the Ikiztepe 
oil field, Turkey, 19:32304 (RA;JP;In Japanese) 

Heavy oil EOR technology.: Monitoring technology for EOR pro- 
cess, 19:32305 (RA;JP;In Japanese) 

Well stimulation technology.: Computer modeling and labora- 
tory experiment of hydraulically induced fractures, 19:32276 
(RA;JP;In Japanese) 

Well stimulation technology.: Field experiment of massive hy- 
draulic fracturing, 19:32347 (RA;JP;In Japanese) 

Well stimulation technology.: Research for a tight carbonate 
reservoir, 19:32302 (RA;JP;in Japanese) 

WELLS 
See also DISPOSAL WELLS 
GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 

Work plan for ground water elevation data recorder/monitor well 
installation at the New Rifle Site, Rifle, Colorado, 19:32742 
(R;US) 

WENDELSTEIN-7 STELLARATOR 

W7-AS contributions to: 10. topical conference on radio fre- 

quency power in plasmas, Boston, 1993 - Local transport 


EM-MWD technology, 


Borehole radar system, 


Field evaluation 





studies on fusion plasmas, Varenna, 1993 - 5. European the- 
ory conference, El Escorial, 1993 - 4. int. workshop on plasma 
edge theory in fusion devices, Varenna, 1998 - 5. international 
Toki conference on plasma physics and controlled nu, 
19:34945 (R;DE) 

WEST GERMANY 

See FEDERAL REPUBLIC OF GERMANY 

WEST VALLEY PROCESSING PLANT 

Performance evaluation of corrosion probes in simulated WVNS 
tank 8D-2 waste: WVNS tank farm process support, 
19:32498 (R;US) 

WEST VIRGINIA 

West Virginia US Department of Energy experimental program 
to stimulate competitive research: Section 2: Human re- 
source development; Section 3: Carbon-based structural 
materials research cluster; Section 3: Data parallel algorithms 
for scientific computing, 19:33356 (R;US) 

WESTERN REGION 

See USA 
WESTVACO PROCESS 

See DESULFURIZATION 
WETLANDS 

Hydrologic response of northern wetlands to silvicultural water 
management systems, 19:34359 (R;US) 

Lost lake - restoration of a Carolina bay, 19:34370 (R;US) 

Opening remarks, 19:33340 (R;US) 

Quantifying the role of degasification subsidence in wetland loss 
— Mississippi delta plain, 19:34280 (R;US) 

Sampling and analysis of water from Upper Three Runs and its 
wetiands near Tank 16 and the Mixed Waste Management 
Facility, 19:32725 (R;US) 

The cost of wetland creation and restoration: Final report, 
[February 12, 1992—April 30, 1994], 19:34307 (R;US) 

WHOLE-BODY COUNTERS 

Determination of the specifications of the AKH-Vienna whole 
body counter, 19:34131 (IA;AT) 

Development of whole body counters for nuclear medicine and 
radiation protection at the Research Centre Seibersdorf, 
19:34121 (IA;AT) 

WHOLESALE PRICES 

Petroleum Supply Monthly, September 1994, 19:32326 (R;US) 

The impact of the Persian Gulf crisis on household energy con- 
sumption and expenditure patterns, 19:32325 (R;US) 

U.S. Energy industry financial developments 1994 second quar- 
ter, 19:32232 (R;US) 

WIGGLER MAGNETS 

Magnetic field components in a sinusoidally varying helical wig- 
gler, 19:34090 (R;US) 

Modular filter design for the white-beam undulator/wiggler 
beamlines at the Advanced Photon Source, 19:34015 (R;US) 

Phase errors and predicted spectral performance of a prototype 
undulator, 19:34012 (R;US) 

Radiation from relativistic electron beams in periodic structures, 
19:33933 (R;US) 

Thermo-mechanical analysis of the white-beam slits for a wig- 
gler/undulator beamline at the Advanced Photon Source, 
19:34013 (R;US) 

U10.0 Undulator conceptual design report, 19:34091 (R;US) 

WIGHTMAN FIELD THEORY 

Causality and analyticity in quantum fields theory, 19:34537 

(R;FR;In French) 
WILLOWS 
Current status and future directions for the U.S. Department of 
Energy's short-rotation woody crop research, 19:32876 (R;US) 
WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 


A proposed wind measurement and analysis approach for eval- 
uating a prospective wind piant site, 19:32979 (R;US) 

An evaluation of 915-MHz radar wind profiler/RASS by tower 
and sodar measurements, 19:34268 (R;US) 

On the measurement of momentum flux profiles using a five- 
beam 915-MHz wind profiler, 19:34269 (R;US) 


WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 

IEA wind energy. Annual report 1993, 19:32960 (R;SE) 

Integration study of small amounts of wind power in the power 
system, 19:32963 (R;SE) 

WIND POWER PLANTS 

A proposed wind measurement and analysis approach for eval- 
uating a prospective wind plant site, 19:32979 (R;US) 

Possibilities of rational energy use and evaluation of solar 
energy sources on the basis of cost aspects in model commu- 
nities: 8th technical report on the research project: analysis of 
possibilities of practical use of solar energy and development 
perspectives in Nordrhein-Westfalen, 19:33371 (R;DE;in Ger- 
man) 

WIND TURBINE ARRAYS 

Influence of atmospheric stability on wind turbine wakes, 

19:32961 (R;SE) 
WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Advanced wind turbine design studies: Advanced conceptual 
study: Final report, 19:32974 (R;US) 

Control of variable speed wind turbines in a broad range of wind 
speeds, 19:32977 (R;SE) 

Erection of a wind turbine Typ WKA 60 with about 1,4 MW rated 
power of MAN Technologie of the Kaiser-Wilhelm-Koog, Dith- 
marschen: Final report, 19:32966 (1;DE;in German) 

Error analysis in wind turbine field testing, 19:32970 (R;US) 

Fundamental dynamics and compensation of wind tur- 
bine/generator, 19:32976 (R;SE;In Swedish) 

Modeling and robust contro] of autonomous hybrid power sys- 
tems, 19:32968 (R;NO) 

Structural effects of unsteady aerodynamic forces on horizontal- 
axis wind turbines, 19:32969 (R;US) 

The application of non-destructive techniques to the testing of a 
wind turbine blade, 19:32981 (R;US) 

Wind power, 19:32964 (i;DE;In German) 

WINDOWS 

A comprehensive approach to integrated envelope and lighting 
systems for new commercial buildings, 19:33449 (R;US) 

Effect of switching control strategies on the energy performance 
of electrochromic windows, 19:33447 (R;US) 

Integrated window systems: An advanced energy-efficient resi- 
dential fenestration product, 19:33446 (R;US) 

Spectrally selective glazings for residential retrofits in cooling- 
dominated climates, 19:33444 (R;US) 

WIPP 

A formal expert judgment procedure for performance assess- 
ments of the Waste Isolation Pilot Plant, 19:32525 (R;US) 

An appraisal of the 1992 preliminary performance assessment 
for the Waste Isolation Pilot Plant, 19:32422 (R:US) 

Audit of selected aspects of the Waste Isolation Pilot Plant cost 
structure, Carlsbad, New Mexico, 19:32429 (R;US) 

Unresolved issues for the disposal of remote-handied transuranic 
waste in the Waste Isolation Pilot Plant, 19:32421 (R;US) 

Use of nuclear facilities at Argonne-West to support new envi- 
ronmental missions, 19:32406 (R;US) 

WOLFRAM 
See TUNGSTEN 
WOLSUNG-1 REACTOR 

Korea’s experience and program on CANDU fuel R and D and 

fabrication, 19:33096 (1A;CA) 
WOMEN 

Molecular epidemiology of severe ambient air pollution on 
women and the developing fetus: Progress report, 15 
September 1993-14 September 1994, 19:34234 (R;US) 

wooD 

The future role of reforestation in reducing buildup of atmo- 
spheric CO2, 19:32907 (R;US) 
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WOOD ALCOHOL 


WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 

Wood firing in one-family houses - a study of boilers, combus- 
tion technique and accumulator systems, 19:32901 (R;SE;In 
Swedish) 

WOOD FUELS 

Biofuel from forest to boiler, 19:32883 (R;SE;In Swedish) 

Evaluating a biomass resource: The TVA region-wide biomass 
resource assessment model, 19:32902 (R;US) 

The regional environmental impact of biomass production, 
19:32909 (R;US) 

WOOD STOVES 

See STOVES 

WOOD WASTES 

Pressured fluidized-bed gasification experiments with wood, 
peat and coal at VTT in 1991-1992: Test facilities and gasifi- 
cation experiments with sawdust, 19:32897 (R;Fl) 

WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WWER TYPE REACTORS 
See also BOHUNICE V-2 REACTOR 
GREIFSWALD-2 REACTOR 
LOVIISA-1 REACTOR 
WWER-3 REACTOR 

Activities in the Czech Republic for reactor pressure compo- 
nents lifetime management, 19:33038 (RA;XA) 

Studies on the assessment and validation of reactor dynamics 
models used in Finland, 19:33069 (R;Fl) 

Survey of group data libraries for use of the DYN3D program for 
WWER type reactors, 19:33034 (R;DE;in German) 

WWER-3 REACTOR 

A powerful methodology for reactor vessel pressurized thermal 
shock analysis, 19:33053 (RA;XA) 

Integrity assessment of reactor pressure vessels unit 1 and 2 of 
NPP Jaslovske Bohunice, 19:33056 (RA;XA) 

International workshop on WWER-440 reactor pressure vessel 
embrittlement and annealing. Working material: Scientific pre- 
sentations, 19:33040 (R;XA) 

Investigation of templets cut out of operating WWER-440 reactor 
pressure vessels before and after annealing, 19:33042 (RA;XA) 

Management of the Bohunice RPVs annealing procedures, 
19:33052 (RA;XA) 

WWER-440 REACTOR 
See WWER-3 REACTOR 
WWR-S-BUDAPEST REACTOR 

Prediction of radiological consequences of hypothetical acci- 
dents to the research reactor at the Atomic Energy Research 
Institute in Budapest, 19:33253 (IA;AT) 

WYOMING 

Site observational work plan for the UMTRA Project site at 

Spook, Wyoming, 19:32745 (R;US) 


X 


X RADIATION 
See also HARD X RADIATION 
Status of the LBL experiment on femtosecond x-ray generation 
through 90° Thomson scattering, 19:32860 (R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
BENT CRYSTAL: X-ray Spectrograph Design, 19:35040 (CM;US) 
Multiple x-ray diffraction simulation and applications, 19:34740 
(|;BR;In Portuguese) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
High precision Woelter optic calibration facility, 19:34988 (R;US) 
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X-RAY FLUORESCENCE ANALYSIS 
Applicability of X-ray fluorescence analysis for heavy metal 
monitoring in sediments and suspended matter of surface 
bodies of water, 19:33745 (1;DE;In German) 
X-RAY LASERS 
Inertial confinement fusion: Quarterly report, Volume 4, Number 
2, January—March 1994, 19:34996 (R;US) 
X-RAY RADIOGRAPHY 
Gamma and x-ray response of high density glass scintillators, 
19:33921 (R;US) 
X-RAY SOURCES 
A proposal for the generation of ultra-short x-ray pulses, 
19:34106 (R;US) 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
XENON IONS 
The interactions of high-energy, highly charged Xe ions with 
fullerenes, 19:34751 (R;US) 


Y 


Y*RESONANCES 
See BARYONS 
Y-12 PLANT 
Comprehensive monitoring report for underground storage tanks 
1219-U, 1222-U, 2082-U, and 2068-U at the Rust Garage Fa- 
cility, Buildings 9720-15 and 9754-1, 19:32679 (R;US) 
Corrective action baseline report for underground storage tank 
2331-U Building 9201-1, 19:32338 (R;US) 
Corrective action baseline report for underground storage tanks 
0439-U, 0440-U, 2073-U, 2074-U, and 2075-U at the East 
End Fuel Station, Buildings 9754 and 9754-2, Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID No. 0-010117, 
19:32337 (R;US) 
Numerical methods for analysis of clay tile infills, 19:32817 (R;US) 
Remedial Investigation Work Plan for Chestnut Ridge Operable 
Unit 1 (Chestnut Ridge Security Pits) at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee, 19:32701 (R;US) 
Resource Conservation and Recovery Act (RCRA) Part B per- 
mit application for tank storage units at the Oak Ridge Y-12 
Plant, 19:32680 (R;US) 
YANG-MILLS THEORY 
SU(N) instantons in the field strength approach to QCD, 
19:34547 (IA;DE) 
YANKEE EVENT 
See ATMOSPHERIC EXPLOSIONS 
NUCLEAR EXPLOSIONS 
YEARS LIVING RADIOISOTOPES 
See also BERYLLIUM 10 
CARBON 14 
CESIUM 137 
COBALT 60 
EUROPIUM 152 
IODINE 129 
PLUTONIUM 239 
STRONTIUM 90 
TECHNETIUM 99 
THORIUM 232 
TRITIUM 
URANIUM 233 
URANIUM 235 
URANIUM 238 
Accelerator transmutation of nuclear waste: Towards the elimi- 
nation of long-lived radioactive waste, 19:32479 (R;US) 
YTTERBIUM 
Tunable cw blue, green, orange and red upconversion fiber 
lasers at room temperature, 19:33697 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM OXIDES 
2D-ACAR spectra of insulating and superconducting Y-123, 
19:33614 (R;US) 





A temperature dependent 2D-ACAR study of untwinned metallic 
YBazCu307_,, 19:33729 (R;US) 
Defect cascades produced by 
YBa2Cu307_ 5, 19:33615 (R;US) 
Dependence of critical current density on microstructure and 

processing of high-T.superconductors, 19:33629 (R;US) 

Observation of the electron ridge Fermi surface in 
YBa2Cu307_, by positron annihilation, 19:33728 (R;US) 

Role of internal stresses in fracture behavior of engineering 
composites, 19:33655 (R;US) 

c-Axis projected electron-positron momentum density in 
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DE94018366 
DE94018387 
DE95001454 
DE94016883 
DE95001127 


DE94018393 


DE94016894 


DE94019264 
DE94019265 


DE94018499 


DE94018379 
DE94019287 
DE94019286 
DE94019285 
DE94019280 
DE94019269 
DE94019268 


DE95001060 
DE95001062 
DES5001129 
DE95001128 
DE95001123 
DE95001063 
DE95001120 


DE94019261 
DE95001459 


DES5001105 
DE95001099 


DE94018386 
DE94019257 
DE94019252 
DE94019251 
DE95001442 
DE95001440 
DE94018390 
DE94018388 
DE9401 8356 
DE94018357 
DE94019278 


DES5000906 
DE95001104 
DES5000905 


DE94018361 


DE94018362 
DE94018368 
DE95001067 
DE94015060 


ANL/TD/CP- 


Distribution 
Category 


MF-113; 
MF- 
1400 
MF- 
1394; 
MF-404 
MF- 
1370 
MF-114 


MF-405; 
MF-505 


MF-404 


MF- 
2000 


MF-405 


MF-405 
MF-405 


MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 


MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 


MF-413 
MF-413 


MF-530 
MF-515 


MF-413 
MF-413 


MF-41 1 
MF-411 
MF-411 
MF-413 
MF-413 
MF-413 
MF-413 
MF-411 


MF-542 
MF-542 
MF-542 


MF- 
1212 


MF-423 
MF-424 
MF-420 
MF-902 
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ANL/TD/CP- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


83736 19:32406 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018352 MF- 
2000; 


MF-510 
83885 19:33969 OSTI; NTIS; INIS; GPO Dep .99: DE94018359 MF-414 


83923 19:34917 OSTI; NTIS; INIS; GPO Dep. .99: DE94018391 MF-424 
83938 19:34918 OSTI; NTIS; INIS; GPO Dep. .99;: DE94018228 MF-424 
84288 19:33994 OSTI; NTIS; INIS; GPO Dep 99: DE95001458 MF-414 
ANL/XFD/CP- 
82879 19:34012 OSTI; NTIS; INIS; GPO Dep 99: DE94016905 MF-411 
82934 19:34013 OSTI; NTIS; INIS; GPO Dep. .99: DE94018360 MF-411 
82935 19:34014 OSTI; NTIS; INIS; GPO Dep. .99: DE94018380 MF-411 
82936 19:34095 OSTI; NTIS; INIS; GPO Dep. 99: DE94016891 MF-411 
82947 19:34015 OSTI; NTIS; INIS; GPO Dep. 99 DE94018355 MF-411 
ARH- 


1172 19:33222 NTIS; GPO Dep .99: DE94017221 MF-502 
ARM-— 


94-002 19:34217 GPO Dep. 99 DE94017289 MF-402 

ASIPP- 
0038 19:34919 See CNIC—00789 
0039 19:34799 See CNIC—00808 

BFR-R- 
37-93 19:33321 OSTI; NTIS DE95707456 
38-93 19:33427 OSTI; NTIS DE95707457 
56-93 19:33428 OSTI; NTIS DE95707458 

BMI- 
2178 19:33198 See NUREG/CR-6234 

BNL- 
49794 19:33970 OSTI; NTIS; INIS; GPO Dep 
49974 19:33526 OSTI; NTIS; GPO Dep 
49994 19:34107 OSTI; NTIS; INIS; GPO Dep. 
52437 19:32728 OSTI; NTIS; INIS; GPO Dep. 
52438 19:34016 OSTI; NTIS; INIS; GPO Dep. 
60237 19:34387 OSTI; NTIS; INIS; GPO Dep. 
60261 19:34407 OSTI; NTIS; INIS; GPO Dep. 
60373 19:32986 OSTI; NTIS; GPO Dep. 
60401 19:32155 OSTI; NTIS; GPO Dep. 
60422 19:32929 OSTI; NTIS; GPO Dep. 
60442 19:32407 OSTI; NTIS; INIS; GPO Dep. 
60458 19:34017 OSTI; NTIS; INIS; GPO Dep. 
60549 19:33971 OSTI; NTIS; INIS; GPO Dep. 
60610 19:32408 OSTI; NTIS; INIS; GPO Dep. 
60617 19:34018 OSTI; NTIS; INIS; GPO Dep. 
60657 19:32409 OSTI; NTIS; INIS; GPO Dep. 
60659 19:33961 OSTI; NTIS; INIS; GPO Dep. 
60662 19:32380 OSTI; NTIS; INIS; GPO Dep. 
60682 19:34388 OSTI; NTIS; INIS; GPO Dep. 
60707 19:34019 OSTI; NTIS; INIS; GPO Dep. 
60732 19:34576 OSTI; NTIS; INIS; GPO Dep. 
60737 19:34506 OSTI; NTIS; INIS; GPO Dep. 
60738 19:34020 OSTI; NTIS; INIS; GPO Dep. 
60740 19:33933 OSTI; NTIS; GPO Dep. 
60741 19:34021 OSTI; NTIS; INIS; GPO Dep. 
60743 19:33995 OSTI; NTIS; INIS; GPO Dep. 
60747 19:35029 OSTI; NTIS; GPO Dep. 
60749 19:34096 OSTI; NTIS; INIS; GPO Dep. 
60750 19:34528 OSTI; NTIS; INIS; GPO Dep. 
60755 19:33730 OSTI; NTIS; INIS; GPO Dep. 
60756 19:33616 OSTI; NTIS; INIS; GPO Dep. 
60757 19:33537 OSTI; NTIS; GPO Dep. 
60766 19:33972 OSTI; NTIS; INIS; GPO Dep. 
60769 19:34577  OSTI; NTIS; INIS; GPO Dep. 
60770 19:32340 OSTI; NTIS; GPO Dep. 


DE94017985 
DE94016734 
DE94016818 
DE94019347 
DE95001485 
DE95001289 
DE94018633 
DE95000596 
DE95000572 
DE94013543 
DE94016817 
DE94019346 
DE94017992 
DE94017305 
DE95000835 
DE94016794 
DE94016732 
DE94016733 
DE94018636 
DE94018674 
DE94018634 
DE94017990 
DE94017994 
DES5000668 
DE95000672 
DE94017986 
DE94018635 
DE9401 8632 
DE94018676 
DE95000627 
DE94018637 
DE95000624 
DE95000628 
DE95000626 
DE95000634 


wee ee ek ee ee ek eh ek eh eh eh eh ee ek eh ek ek eh ek ek ek ek th th eh oh td ot ot ot 


60773 19:34383 OSTI; NTIS; GPO Dep. 

60795 19:34679 OSTI; NTIS; INIS; GPO Dep. 
60802 19:34688 OSTI; NTIS; INIS; GPO Dep. 
60803 19:34689 OSTI; NTIS; INIS; GPO Dep. 
60806 19:34690 OSTI; NTIS; INIS; GPO Dep. 
60828 19:34578 OSTI; NTIS; INIS; GPO Dep. 
60842 19:34284 OSTI; NTIS; INIS; GPO Dep. 


DE95000629 
DE94019345 
DE94019344 
DE94019343 
DE95000625 
DE94019101 
DE95000761 


mmmmmmm MMMM MM MMMM MM MMMM MMMM 


ee ek ek tk ot ot 
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Report 
Number 


60843 


BNL-NUREG- 
52399-Vol.4 


52414 
60751 
60763 
BNWL-CC-— 
977 
BNWL-SA- 
3932 
4381 
BONN-TH-— 
94-10 
94-15 
BRIUG- 
0014. 
BS- 
319 


BUDKERINP-— 


94-39 
CBP- 
017 
101 
89 
CBPF-NF- 
006/93 
008/94 
010/94 
020/93 
027/92 
032/92 
032/93 
043/93 
044/93 
046/93 
054/93 
055/93 
059/93 
062/93 
064/93 
067/93 
075/93 
CEA-CONF- 
11757 
11762 
11763 
11818 
11819 
11820 
11821 
11822 
11823 
CEA-DES— 
175 
183 
CEA-DPhD- 
93-04.a 
CEA-N— 
2737 
CEBAF-R- 
93-001 
94-001 
CNIC— 
00763 
00772 
00773 
00789 
00794 
00797 
00808 
00809 


Abstract 
Number 


19:34680 


19:33291 
19:33293 
19:33023 
19:33209 


19:33233 


19:32683 
19:32924 


19:34529 
19:34500 


19:32366 
19:33444 
19:34607 


19:34001 
19:34106 
19:34104 


19:34691 
19:34530 
19:34531 
19:34773 
19:34501 
19:34108 
19:34532 
19:34533 
19:34786 
19:34787 
19:34692 
19:34534 
19:34708 
19:34502 
19:34535 
19:34774 
19:34536 


19:34775 
19:33896 
19:34537 
19:32381 
19:33731 
19:35030 
19:32410 
19:32845 
19:34358 


19:32411 
19:35084 


19:32843 
19:33770 


19:34029 
19:34028 


19:33033 
19:33909 
19:34109 
19:34919 
19:33817 
19:33996 
19:34799 
19:35002 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-6144-Vol.4 
See NUREG/CR-6213 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See CNIC—00811 
See LBL-—34455 
See DESY-94-076 


See LBL-—35703 
See LBL-36061 
See LBL-35791 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/ER/40150-280 
See DOE/ER/40150-277 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


CNIC— 





Order 
Number 


DE95000816 


DE94018433 
DE95000673 


DE95001317 


DE95001319 
DE95001320 


DE95703009 
DE95703008 


DE95601007 
DE95600864 
DE95600851 
DE95601135 
DE95600837 
DE95600627 
DE95600852 
DE95600853 
DE95601209 
DE95601210 
DE95601008 
DE95600854 
DE95601019 
DE95600838 
DE95600855 
DE95601136 
DE95600856 


DE95601137 
DE95600526 
DE95600850 
DE95600131 
DE95600045 
DE95600812 
DE95600666 
DE95600510 
DE95601656 


DE95600680 
DE95600808 


DE95602462 


DE95600050 


DE95602196 
DE95602148 
DE95602327 
DE95602999 
DE95601313 
DE95602121 
DE95602882 
DE95602510 


Distribution 
Category 


MF-414 
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CNIC— 
Report 
Number 


00811 

00817 

00818 
CNPE/MHCT- 

08 
COGEMA-R- 

47 
CONF-8308130— 


1 
CONF-840113— 


12 
CONF-9004375- 


CONF-9010255— 


1 
CONF-9107280- 

1 
CONF-9109141- 


2 
CONF-9110538— 


CONF-9112185— 


CONF-9204294- 


1 
CONF-9205322- 


CONF-9206173- 


12 


CONF-9206402- 


Abstract 
Number 


19:32366 
19:34110 
19:33199 


19:32816 


19:34218 


19:33155 


19:32857 
19:34153 


19:33164 


19:32055 


19:34404 


19:32461 

19:32856 
19:33216 
19:33579 
19:33688 
19:33743 
19:33744 
19:33787 
19:33914 
19:34150 
19:34151 

19:34508 


19:32969 


19:32191 


19:33538 


19:34537 


802 ERA Vol. 19, No. 12 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See Y/EN-4585 


OST1; NTIS (US Sales Only); INIS 

(Symposium on refractory alloy technology for 
space nuclear power applications; Oak 
Ridge, TN (United States); 10-11 Aug 1983) 

See JPL-D—1226 

(Symposium on space nuclear power systems; 
Albuquerque, NM (United States); 10-13 Jan 
1984) 

See JPL/D—1261 

(3. Nuclear Science and Technology Confer- 
ence; Bangkok (Thailand); 23-25 Apr 1990) 

See INIS-mf-—14341 

See INIS-mf-14342 

(41. international astronautical conference; 
Dresden (German Democratic Republic; See 
DE); 6-13 Oct 1990) 

See NASA-TM-103168 

(Nuclear waste packaging focus ‘91; No City 
Given, NY (United States); Jul 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(3. symposium on biotechnology of coal and 
coal-derived substances; Essen (Germany); 
23-24 Sep 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. research co-ordination meeting on isotope- 
aided studies of the bioavailability of iron and 
zinc from human diets; Vienna (Austria); 29 
Oct - 1 nov 1991) 

See NAHRES-11 

(National seminar on the assessment of IRPA 
research achievement in 5th Malaysian Plan: 
industrial sector; Kedah (Malaysia); 20-24 
Dec 1991) 

See INIS-mf—14326 

See INIS-mf-14333 

See INIS-mf-14329 

See INIS-mf-13965 

See INIS-mf—14325 

See INIS-mf—14332 

See INIS-mf-14338 

See INIS-mf-14327 

See INIS-mf—14331 

See INIS-mf-14328 

See INIS-mf—-14330 

See INIS-mf-14339 

(AIAA Region 5 student conference; St. Louis, 
MO (United States); 8-11 Apr 1992) 

See NREL/TP-441-7078 

(International round table: Environmentally com- 
patible coal technologies - policies and 
approaches which lead up to an international 
convention about the protection of the earth 
atmosphere; Berlin (Germany); 12-15 May 
1992) 

See INIS-mf-15029 

(3. international conference on trends in welding 
research; Gatlinburg, TN (United States); 1-5 
Jun 1992) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 





(Symposium on complex analytic geometry; 
Paris (France); 29 Jun - 3 jul 1992) 
See CEA-CONF—11763 


Order 
Number 


DE95601650 
DE95602307 
DE95602168 


DE95600321 


DE95000598 


DE94017160 


DE94018961 


Distribution 
Category 





CONF-9211101- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-920672- (24. national American Society for Testing and 
Materials symposium on fracture mechanics; 
Gatlinburg, TN (United States); 30 Jun - 2 jul 
1992) 
5 19:33234  OSTI; NTIS; INIS; GPO Dep. .99: DE94018968 MF-504; 
MF-523 
CONF-920673— (16. annual symposium of American Society of 
Testing and Materials (ASTM) on effects of 
radiation on materials; Denver, CO (United 
States); 21-25 Jun 1992) 
24 19:33200 OSTI; NTIS; INIS Ti94018945 
CONF-9208131- (5. Asia Pacific physics conference; Kuala 
Lumpur (Malaysia); 10-15 Aug 1992) 
19:32965 See INIS-mf-14334 
19:33347 See INIS-mf—14335 
19:34152 See INIS-mf—14337 
CONF-9208264— (Congress and seminar on science and technol- 
ogy: strategic sector; Kuala Lumpur 
(Malaysia); 7-13 Aug 1992) 
19:34453 See INIS-mf-14336 
CONF-9208266— (2. workshop on physical and biological research 
with heavy ions; Chiba (Japan); 31 Aug 1992) 
19:34455 See NIRS-M-90 
CONF-920961— (5. international symposium on gas, oil and envi- 
ronmental biotechnology; Chicago, IL (United 
States); 21-24 Sep 1992) 
3 19:32332 OST; Institute of Gas Technology, 3424 South T194017669 
State Street, Chicago, IL 60616 
CONF-9210354— (IPCC international workshop on biotic feed- 
backs in the global climate system; Woods 
Hole, MA (United States); 25-29 Oct 1992) 
2 19:34219 OSTI; NTIS; INIS; GPO Dep. : DE9401 8694 
CONF-9210382-— (2. JAERI symposium on HTGR technologies; 
Oarai (Japan); 21-23 Oct 1992) 
19:33071 See IAEA-TECDOC~761 
CONF-9210455-— (4. International conference on low-level 
measurements of actinides and long-lived ra- 
dionuclides in biological and environmental 
samples; Rio de Janeiro (Brazil); 15-20 Oct 
1992) 
19:34364 See INIS-BR-3445 
CONF-9210478— (X-ray optics in the national laboratories work- 
shop; Half Moon Bay, CA (United States); 
28-29 Oct 1992) 
1 19:34776 OSTI; NTIS; INIS; GPO Dep. : DE9401 8708 
CONF-9210480— (7. Brazilian Symposium on Piping and Pressure 
Vessels; Florianopolis (Brazil); 7-9 Oct 1992) 
19:33035 See INIS-BR-3442 
19:33182 See INIS-BR-3438 
19:33183 See INIS-BR-3439 
19:33184 See INIS-BR-3440 
19:33185 See INIS-BR-3441 
CONF-9821049-— (Windpower '92; Seattle, WA (United States); 
19-23 Oct 1992) 
11 19:32970 See NREL/TP-—441-7079 
CONF-921099— (3. international conference on CANDU fuel; 
Chalk River (Canada); 4-8 Oct 1992) 
19:33094 See INIS-mf-14346 
CONF-921101- (16. Materials Research Society (MRS) fall 
meeting; Boston, MA (United States); 30 Nov 
- 5 dec 1992) 
143 19:33659 OSTI; NTIS; INIS; GPO Dep. ; DE94018705 MF-420 
144 19:33539 OSTI; NTIS; GPO Dep. : DE94018963 MF-404 
CONF-9211101-— (Annual! automotive development technology 
contractors’ coordination meeting; Dearborn, 
MI (United States); 2-5 Nov 1992) 
12 19:33513 OSTI; NTIS; GPO Dep. .99: DE94018934 MF- 
1500 


ERA Vol. 19, No. 12 803 





CONF-9211112— 
Report 
Number 


CONF-9211112-— 


CONF-9211198-— 


3 
4 
CONF-9211323— 


1 
CONF-9301 148— 


CONF-9301 16— 


44 
46 
CONF-930128— 


1 
2 
CONF-9302112- 


4 
CONF-9302187- 


1 
CONF-9302188- 
1 


CONF-9302191- 


1 


CONF-9302192- 


CONF-9302194- 


CONF-9830304— 


G4 


CONF-8303103— 


1 


Abstract 
Number 


19:33519 


19:34220 


19:35085 


19:32875 


19:34775 


19:33271 
19:33272 


19:34285 


19:34286 


19:34788 


19:33517 


19:33429 


19:34287 


19:33896 


19:34333 


19:32925 


19:33273 
19:33274 


19:33732 


804 ERA Vol. 19, No. 12 


Source of GPO 
Availability Dep. 


(Conference on managing nuclear weapons in a 
changing world; Livermore, CA (United 
States); 17-18 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. 

(5. ECMWF workshop on parallel processing in 
meteorology; Reading (United Kingdom); 23- 
27 Nov 1992) 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

(Workshop on modeling sustainable forest 
ecosystems; Washington, DC (United 
States); 18 Nov 1992) 

OSTI; NTIS; GPO Dep. 

(Actinides and other radio-elements chemistry in 
homogeneous meeting; Orsay (France); 20 
Jan 1993) 

See CEA-CONF-11757 

(Probabilistic safety assessment international 
topical meeting (PSA 93); Clearwater Beach, 
FL (United States); 27-29 Jan 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Hazardous and environmentally sensitive waste 
management in the gas industry; Albu- 
querque, NM (United States); 20-22 Jan 
1993) 

OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 

OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 

(Mardi Gras conference on concurrent comput- 
ing in the physical sciences; Baton Rouge, 
LA (United States); 18-20 Feb 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(2. NGV cylinder workshop; Detroit, MI (United 
States); 9 Feb 1993) 

OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

(Natural gas markets and marketing symposium; 
Atlanta, GA (United States); 8-9 Feb 1993) 

OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 (United States) 

(3. international conference on chemical oxida- 
tion; Nashville, TN (United States); 17-19 
Feb 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Symposium on ‘Condensed matter: science 
and industry conceptuel’; Lvov (Ukraine); 21- 
28 Feb 1993) 

See CEA-CONF-11762 

(IAEA experts’ meeting on recommendations on 
management of radioactive wastes from 
WWER; Sofia (Bulgaria); 23-26 Feb 1993) 

See INIS-mf—14353 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
apr 1993) 

OSTI; NTIS; INIS; GPO Dep 


(American Society of Mechanical Engineers 
(ASME) conference on seismic analysis; San 
Francisco, CA (United States); 22-24 Mar 
1993) 

OSTI; NTIS; INIS; GPO Dep 

OSTI; NTIS; INIS; GPO Dep. 

(5. international symposium on advanced nu- 
clear energy research; Mito (Japan); 10-12 
Mar 1993) 

OSTI; NTIS; INIS; GPO Dep. 


Order Distribution 
Number Category 


DE94017689 


DE94019158 


DE94019159 


DE94019117 


DES93010280 
DE94018938 


7194017676 


7194017677 


DE95001072 MF-414 


T1I94017650 


7194017674 


DE94018707 MF-402 


DES94017656 


DE94018939 
DE94018948 


DES4018944 





Report 
Number 


CONF-9303302— 


{ 
CONF-9303304— 


1 
CONF-930405— 


57 
58 
CONF-930408— 


84 


CONF-9304109— 


6 
CONF-9304112— 


25 

26 

27 
CONF-9304162-— 


2 


CONF-930419— 


6 
CONF-9304262— 


Vol.1 
Vol.2 
CONF-9304263— 


1 
CONF-9304265— 


CONF-930438— 


CONF-930445— 


29 


CONF-930511- 


520 


Abstraci 
Number 


19:33540 


19:34476 


19:33660 
19:33541 


19:32413 


12:34289 


19:34800 
19:34920 
19:34921 


19:33661 


19:33405 
19:32893 


19:33471 


19:34421 


19:33617 
19:33618 


19:34288 


19:34022 


Source of 
Availability 


(Modeling for welding science workshop; Cocoa 
Beach, FL (United States); 17-19 Mar 1993) 

OSTI; NTIS; GPO Dep. 

(Theater nuclear warfare program; Williamsburg, 
VA (United States); 16-18 Mar 1993) 

OSTI; NTIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 
12-16 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(10. international high-level radioactive waste 
management conference; Las Vegas, NV 
(United States); 25-29 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 


(SAGEEP '93: symposium on the application of 
geophysics to environmental and engineer- 
ing problems; San Diego, CA (United 
States); 18-21 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep 

(10. topical conference on radio frequency 
power in plasmas; Boston, MA (United 
States); 1-3 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(International municipal waste conference; 
Williamsburg, VA (United States); 2 Apr 1993) 

OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 

(International conference on metallurgical coat- 
ings and thin films; San Diego, CA (United 
States); 19-23 Apr 1993) 

OSTI; NTIS; GPO Dep. 

(Perspectives of renewable energy resources in 
Karelian fuel-energy balance 1st international 
seminar; Petrozavodsk (Russian Federation); 
4-7 Apr 1993) 

See JOY/MT-TIED—15-Vol.1 

See JOY/MT-TIED—20-Vol.2 

(3. Intelligent Vehicle Highway Systems (IVHS) 


America annual meeting; Washington, DC 
(United States); 16 Apr 1993) 


OSTI; NTIS; GPO Dep 
(Austrian-Italian-Hungarian radiation protection 


symposium; Obergurgl/Tyrol (Austria); 28-30 
Apr 1993) 


See INIS-mf-13969 
(95. annual meeting of the American Ceramic 


Society; Cincinnati, OH (United States); 18- 
22 Apr 1993) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) OE/aerospace science and 
sensing meeting; Orlando, FL (United 
States); 11-16 Apr 1993) 

OSTI; NTIS; GPO Dep. 


(PAC '93: international particle accelerator con- 
ference; Washington, DC (United States); 
17-20 May 1993) 


OSTI; NTIS; INIS; GPO Dep. 


DE94017859 


DE94018952 


DE94018711 
DE94018658 


DE9401 8962 


DE94019121 


DE94018942 
DE94019125 
DE94018951 


7194017678 


DE94018665 


DE94018700 


DE94018709 
DE95001420 


DE94018661 


DE94018668 


CONF-930511— 


Distribution 
Category 


MF-414 
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CONF-9305135— 





Report 
Number 


CONF-9305135- 
10 


11 
CONF-930523— 


12 
CONF-9305231- 


CONF-9305320— 


2 
CONF-9305373— 


1 
CONF-9305377- 


3 
CONF-9305381-— 


CONF-930570— 


5 
CONF-930572- 


15 


CONF-9306204— 


5 


CONF-9306210- 


2 
CONF-9306281-— 


2 

3 
CONF-9306361-— 
CONF-9306365— 

1 
CONF-9306366— 


1 
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Abstract 
Number 


19:33542 
19:33543 


19:34221 


19:34384 


19:34484 
19:34483 
19:34485 


19:33089 
19:33090 
19:33217 
19:33902 
19:33903 


19:32414 


19:33500 


19:33733 


19:33544 
19:33620 


19:34233 


19:34762 


19:33332 


Source of 
Availability 


(7. annual conference on fossil energy materi- 
als; Oak Ridge, TN (United States); 11-13 
May 1993) 

OSTI; NTIS; GPO Dep 

OSTI; NTIS; GPO Dep 

(18. National Association of Environmental Pro- 
fessionals (NAEP) annual conference on 
current and future priorities for environmental 
management; Raleigh, NC (United States) 
24-26 May 1993) 

OSTI; NTIS; GPO Dep 

(International Atomic Energy Agency (IAEA) 
technical committee meeting; Trieste (Italy); 
10-14 May 1993) 

See EUR-CEA-FC—1498 

(1. workshop on emissions and modelling of at- 
mospheric transport of persistent organic 
pollutants and heavy metals; Durham, NC 
(United States); 6-7 May 1993) 

OSTI; NTIS; INIS; GPO Dep 

(1. international chromosome 8 workshop; Van- 
couver (Canada); 2-4 May 1993) 

OSTI; NTIS; GPO Dep 

(CWP annual project review meeting; Brecken- 
ridge, CO (United States); 11-14 May 1993) 

See DOE/ER/14079-33 

See DOE/ER/14079-32 

See DOE/ER/14079-34 

(24. conference on mechanical engineering; 
Haifa (Israel); 18-19 May 1993) 

See INIS-mf-—13901 

See INIS-mf—14362 

See INIS-mf—14363 

See INIS-mf—14361 

See INIS-mf—14364 

(2. annual Federal environmental restoration 
conference and exhibition; Washington, DC 
(United States); 25-27 May 1993) 

OSTI; NTIS; INIS; GPO Dep E 1.99: 

(12. annual international symposium on thermal 
treatment technologies - incineration confer- 
ence; Knoxville, TN (United States); 3-7 May 
1993) 

OSTI; Institute of Gas Technology, 3424 S. 

tate St., Chicago, IL 60616. 

(Project energy ‘93: real energy technologies - 
environmentally responsible - ready for to- 
day; Independence, MO (United States); 
21-23 Jun 1993) 

OSTI; NTIS; GPO Dep. 


(1993 Edgewood Research, Development and 
Engineering Center science conference on 
obscuration and aerosol research; Aberdeen, 
MD (United States); 21-25 Jun 1993) 

OSTI; NTIS; GPO Dep. 

(7. vibrations at surfaces; Santa Margherita 
(Italy); 13-17 Jun 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(17. Stanstead seminar; Quebec (Canada); 13- 
18 Jun 1993) 

See DOE/ER/61578-1 

(High energy physics and nuclear structure con- 
ference; Perugia (Italy); 28 Jun - 2 jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(61. Military Operations Research Society sym- 
posium at Wright-Patterson Air Force Base; 
Dayton, OH (United States); 22-24 Jun 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 


Order Distribution 
Number Category 


DE94018697 


DE94019114 


DE94019122 


DE94017679 


DE94018256 


DE94018947 


7194017649 


DE94018692 


DE9401 8662 


DE94018675 
DE94019120 


DE94018255 


DE94018969 





CONF-930803— 





Report Abstract Source of Order 
Number Number Availability Number 


Distribution 
Category 


CONF-9306367-— (Materials issues for severe environments meet- 
ing; San Diego, CA (United States); 23-25 
Jun 1993) 
1 19:34922 OSTI; NTIS; INIS; GPO Dep DE94018946 MF-423 
CONF-9306373— (Working group meeting on targets and fuels 
Karlsruhe (Germany); 29-30 Jun 1993) 
19:33143 See ECN-RX-93-104 
CONF-930637 4— (Nordic workshop on relativistic heavy ion reac- 
tion theory; Bergen (Norway); 11-15 Jun 
1993) 
1 19:34676 See LBL-34361 
CONF-930685— (6. international symposium on nondestructive 
characterization of materials; Oahu, HI 
(United States): 7-11 Jun 1993) 
1 19:33619 OSTI; NTIS; GPO Dep. DE94017889 


CONF-930703— (International cryogenic materials conference 
(ICMC); Albuquerque, NM (United States); 
12-16 Jul 1993) 
45 19:34031 See FNAL/C—94/102 
CONF-9307103— (11. international system safety conference; 
Cincinnati, OH (United States); 28 Jul - 2 
aug 1993) 
5 19:33275 OSTI; NTIS; INIS; GPO Dep. : DE94018704 
21 19:34071 See LA-UR-94-2742 
CONF-9307127— (9. target fabrication specialists meeting; Mon- 
terey, CA (United States); 6-8 Jul 1993) 
19:34923 OSTI; NTIS; INIS; GPO Dep. .99: DE94018556 
CONF-9307147— (Symposium on engineering hydrology; San 
Franicsco, CA (United States); 25-30 Jul 
1993) 
1 19:34222 OSTI; NTIS; GPO Dep. : DE94018954 
CONF-9307181-— (Snowmass Global Change Institute conference 
on the global carbon cycle; Snowmass, CO 
(United States); 19-30 Jul 1993) 
2 19:34223 OSTI; NTIS; INIS; GPO Dep. i DE94017895 
3 19:32907 OSTI; NTIS; INIS; GPO Dep. ; DE94019350 
4 19:34224 OSTI; NTIS; GPO Dep. ; DE95000488 
CONF-930720— (20. European conference on controlled fusion 
and plasma physics; Lisbon (Portugal); 26- 
30 Jul 1993) 
19:34847 See |PP-liI/191 
CONF-930722- (Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993) 
60 19:34908 See UCRL-JC—112384 
CONF-930726— (Windpower ’93; San Francisco, CA (United 
States); 12-16 Jul 1993) 
8 19:32972 See NREL/TP-441-7107 
CONF-930765— (SCSC ‘93: summer computer simulation con- 
ference; Boston, MA (United States); 19-21 
Jul 1993) 
4 19:34172 OSTI; NTIS; GPO Dep. ; DE94018698 
CONF-930769— (1993 joint Canadian Society of Civil Engineers- 
American Society of Civil Engineers 
(CSCE-ASCE) national conference on envi- 
ronmental engineering; Montreal (Canada); 
12-14 Jul 1993) 
5 19:34290 OSTI; NTIS; INIS; GPO Dep. : DE94019116 
CONF-930787- (9. annual coal preparation, utilization, and envi- 
ronmental control contractors’ conference; 
Pittsburgh, PA (United States); 19-22 Jul 
1993) 
7 19:32204 OSTI; NTIS; GPO Dep. .99: DE94018664 
CONF-930803- (12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor 
Technology (SMIRT 12); Stuttgart (Ger- 
many); 16-26 Aug 1993) 
19:33180 | OSTI; NTIS; INIS; GPO Dep. .99: DE94018940 





CONF-9308106— 
Report 
Number 


CONF-9308106— 


5 
6 
7 


CONF-9308122— 


19 
20 
CONF-9308126— 


4 
CONF-9308138— 


4 
CONF-9308240— 


CONF-9308243— 


1 
CONF-9308247— 


1 
CONF-930830— 


33 
CONF-930842- 
Z 
CONF-930873— 
34 


CONF-930893- 


41 


CONF-930902-— 


1 
CONF-9309259- 


6 
z 
CONF-930926— 


40 


CONF-9309262- 


2 


Abstract 
Number 


19:32902 
19:32903 


19:32908 


19:33545 


19:33662 


19:33322 


19:33546 


19:32855 


19:33443 


19:33547 


19:33276 


19:33430 


19:32415 


19:33478 


19:33323 


19:33687 
19:34781 
19:33663 
19:33622 


19:33479 


19:33973 
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Source of 
Availability 


(1. biomass conference of the Americas: en- 
ergy, environment, agriculture, and industry; 
Burlington, VT (United States); 30 Aug - 2 
sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


(International Union of Materials Research Soci- 
eties on advanced materials; Tokyo (Japan); 
31 Aug - 4 sep 1993) 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

(Surface Mount Technical Association interna- 
tional conference; San Jose, CA (United 
States); 31 Aug - 2 sep 1993) 

OSTI; NTIS; GPO Dep. 

(11. international invitational symposium on the 
unification of analytical, computational, and 
experimental solution methodologies; Dan- 
vers, MA (United States); 18-20 Aug 1993) 

OSTI; NTIS; GPO Dep. 

(National executive management seminar; Ray- 
ong (Thailand); 9-13 Aug 1993) 

See INIS-mf—14324 

(1993 IESNA annual conference; Houston, TX 
(United States); 7-12 Aug 1993) 

See LBL-33790 

(46. annual meeting of the International Institute 
of Welding (IIW); Glasgow (United Kingdom); 
28 Aug - 4 sep 1993) 

OSTI; NTIS; GPO Dep. 

(National conference and exposition on heat 
transfer; Atlanta, GA (United States); 8-11 
Aug 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(6. international conference on energy program 
evaluation: uses, methods and results; 
Chicago, IL (United States); 23-27 Aug 1993) 

OSTI; NTIS; GPO Dep. 


(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 
OSTI; NTIS; INIS; GPO Dep. 


(Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 

OSTI; NTIS; GPO Dep. 


(9. international conference on solid state ionics; 
The Hague (Netherlands); 12-17 Sep 1993) 

OSTI; NTIS; GPO Dep. 

(Nuclear instruments and methods in physics re- 
search on radiation effects in insulators; 
Nagoya (Japan); 5-10 Sep 1993) 

See ECN-RX-93-102 

See ECN-RX-93-085 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(13. international conference on magnet technol- 
ogy; Victoria (Canada); 20-24 Sep 1993) 

OSTI; NTIS; GPO Dep. 


(1993 symposium of North-Eastern Accelerator 
Personnel (SNEAP); Rochester, NY (United 
States); 22-25 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE94017773 
DE94017879 


DE94017774 


DE94017702 


DE94017882 


DE94018957 


DE94018977 


DE94018965 


DES4018966 


DE94018699 


DE9401 8667 


DE94017299 


DE9401 8666 


DE94018713 
DE94018660 


DE94018695 


DE94018960 


Distribution 
Category 





Report 
Number 


CONF-9309274- 


3 
CONF-930928— 


30 
CONF-9309287— 


CONF-9309409- 


CONF-9309413- 


1 


CONF-9309418— 


1 
CONF-930941 9— 


1 
CONF-9309420-— 


1 
CONF-9309426- 


CONF-9309429- 


CONF-930993— 


3 
4 
CONF-931009— 


28 
29 
30 


CONF-9310102- 


47 
CONF-9310161- 


Abstract 
Number 


19:34924 


19:33639 
19:33640 
19:33686 
19:34834 
19:34935 


19:33731 


19:35030 


19:33451 


19:32359 


19:32930 


19:33340 


19:34291 


19:34457 


19:34538 


19:34752 
19:33621 


19:33548 
19:33549 
19:33623 


19:34225 


19:35031 


Source of GPO 
Availability Dep. 


(International Atomic Energy Agency (IAEA) 
meeting on fusion reactor design and tech- 
nology; Los Angeles, CA (United States); 
13-17 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Sep - 1 oct 1993) 

See ECN-RX-93-097 

See ECN-RX-93-120 

See ECN-RX-93-096 

See ECN-RX-93-119 

See GA-A-21295 

(4. French congress on process engineering; 
Grenoble (France); 21-23 Sep 1993) 

See CEA-CONF-11819 

See CEA-CONF—1 1820 

(1993 non-fluorocarbon insulation, refrigeration 
and air-conditioning technology workshop; 
Wiesbaden (Germany); 27-29 Sep 1993) 

See ORNL-6805 

(1. international oil, gas & petrochemical 
congress; Isfahan (Iran, Islamic Republic of); 
Sep 1993) 

OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

(Conference on rapid thermal processing ‘93; 
Scottsdale, AZ (United States); 8-10 Sep 
1993) 

OSTI; NTIS; GPO Dep. 

(Southern Appalachian Man and the Biosphere 
(SAMAB) conference on wetland ecology, 
management, and conservation; Knoxville, 
TN (United States); 28-30 Sep 1993) 

OSTI; NTIS; GPO Dep. 

(8. annual conference on hydrocarbon contami- 
nated soils; Amherst, MA (United States); 
19-23 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(3. workshop on physical and biological re- 
search with heavy ions; Chiba (Japan); 2-3 
Sep 1993) 

See NIRS-M-99 

(27. international symposium Ahrenshoop on the 
theory of elementary particles; Wendisch- 
Rietz (Germany); 7-11 Sep 1993) 

See DESY-—94-053 

(NATO Advanced Study Institute: linking the 
gaseous and condensed phases of matter - 
the behavior of slow electrons; Patras 
(Greece); 5-18 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Fall meeting of the Minerals, Metals and Materi- 
als Society: physical metallurgy and 
materials; Pittsburgh, PA (United States); 17- 
21 Oct 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


(4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 
19-22 Oct 1993) 

OSTI; NTIS; GPO Dep. 

(2. international Austrian conference on parallel 
computing (ACPC); Vienna (Austria); 4-8 Oct 
1993) 

OSTI; NTIS; GPO Dep. 


CONF-9310161— 


Order Distribution 
Number Category 


DE94018693 


7194017654 


DE94018712 


DE94018706 


DE94018943 


DE94019124 
DE94018950 


DE94017750 
DE94017706 
DE94018703 


DE94019119 


DE94019115 MF-405 
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CONF-9310170— 


Report 
Number 


CONF-9310170— 


2 


CONF-9310178— 


2 
< 


CONF-9310191-— 


3 


CONF-931021- 


1 
CONF-9310224— 


3 
CONF-9310234— 

3 
CONF-931030— 

1 
CONF-9310307- 


CONF-9310315— 


CONF-9310328— 


3 
CONF-9310355- 


1 


CONF-9310356— 


CONF-9310357- 


1 
CONF-9310358— 


4 


CONF-9310360- 


: 
CONF-9310362— 


Abstract 
Number 


19:35082 


19:33844 


19:32410 
19:33588 


Source of 
Availability 


(American Society of Mechanical Engi- 
neers/Society of Tribologists and Lubrication 
Engineers (ASME/STLE) joint tribology con- 
ference; New Orleans, LA (United States); 
24-27 Oct 1993) 

OSTI; NTIS; GPO Dep. 


(3. international workshop on long-term thermal 
performance of cellular plastics; Toronto 
(Canada); 4-6 Oct 1993) 

OSTI; NTIS; GPO Dep 


(1993 international CCFC and halon alternatives 
conference; Washington, DC (United States); 
20-22 Oct 1993) 

OSTI; NTIS; GPO Dep 


(Annual conference of the Water Environment 
Federation; Anaheim, CA (United States); 3- 
7 Oct 1993) 

OSTI; NTIS; GPO Dep 

(Materials Week '93; Pittsburgh, PA (United 

tates); 17-21 Oct 1993) 

OSTI; NTIS; GPO Dep. 

(International Association for Energy Economics 
North American conference; Seattle, WA 
(United States); 11-13 Oct 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(International conference on silicon nitride-based 
ceramics; Stuttgart (Germany); 4-6 Oct 1993) 

OSTI; NTIS; GPO Dep 


(National Physics Conference; Constanta (Ro- 
mania); 13-15 Oct 1993) 
See CEA-CONF-11822 
(9. high-energy heavy-ion study; Berkeley, CA 
(United States); 25-29 Oct 1993) 
See LBL-—35984 
(Science and Technology materials conference; 
Greensboro, NC (United States); 27-29 Oct 
1993) 
OSTI; NTIS; GPO Dep E 1.99 
(Teleoperation ‘983 conference; New York, NY 
(United States); 19-21 Oct 1993) 
OSTI; NTIS; INIS; GPO Dep E 1.99: 


(2. Nordic workshop of anaerobic treatment of 
municipal solid waste and sludge for energy 
production of recycling of nutrients; Joensuu 
(Finland); 1-2 Oct 1993) 

See JOY/KT-JULK-—105 

(7. international conference on domain decom- 
position methods in science and engineering; 
University Park, PA (United States); 27-30 
Oct 1993) 

See UCRL-JC—118073 

(Korea automatic control conference; Seoul (Ko- 
rea, Republic of); 20-22 Oct 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(8. Symposium on Separation Science and 
Technology for Energy Applications; Gatlin- 
burg, TN (United States); 24-28 Oct 1993) 

See CEA-CONF-11821 

See LA-UR-94-3090 

(Pyrochemical workshop; Albuquerque, NM 

United States); 21 Oct 1993) 


Order 
Number 


DE94019129 


DE94019113 


DE94018967 


DE94019123 


DE94019127 


DE94018970 


DE94018955 


DE95000950 


DE94018972 


DE94018971 


Distribution 
Category 





Report 
Number 


CONF-9310364— 


CONF-931095— 


86 
CONF-931108— 


106 

107 

108 

110 
CONF-9311115— 


4 
CONF-931113— 


1 
CONF-9311131- 

4 

5 
CONF-9311147— 


11 
CONF-931119— 


5 
CONF-931121-— 


39 
CONF-9311234— 


1 
CONF-9311236- 


CONF-9311243— 


CONF-931130— 


1 
CONF-931136— 


4 


CONF-931195— 


Abstract 
Number 


19:34358 


19:32729 


19:33551 
19:33664 
19:33552 
19:33665 


19:33324 


19:34293 


19:33668 


19:33669 


19:34801 


19:32416 


19:33666 


19:33702 


19:32238 


19:32447 


19:34266 


19:32333 


CONF-931195— 


Source of Order 
Availability : Number 


Distribution 

Category 

(Oklo meeting; Brussels (Belgium); 11-12 Oct 
1993) 

See CEA-CONF-11823 

(Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Symposium on science of advanced batteries; 
Cleveland, OH (United States); 8-9 Nov 1993) 

OSTI; NTIS; GPO Dep. 

(Conference on petroleum hydrocarbons and or- 
ganic chemicals in ground water: prevention, 
detection and restoration; Houston, TX 
(United States); 10-12 Nov 1993) 

OSTI; NTIS; GPO Dep. 

(22. international thermal conductivity confer- 
ence; Tempe, AZ (United States); 7-10 Nov 
1993) 

OSTI; NTIS; GPO Dep. 


DE94018669 


DE94017874 
DE94017884 
DE94017682 
DE94018964 


DE9401 8956 


DE94018702 


DE94017758 


OSTI; NTIS; GPO Dep. DE94017757 


(IAEA meeting on H-mode physics; Naka 


(Japan); 15-17 Nov 1993) 

OST}; NTIS; INIS; GPO Dep. 

(3. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive 
and mixed wastes; Williamsburg, VA (United 
States); 1-5 Nov 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Annual winter meeting of the American Society 
of Mechanical Engineers; New Orleans, LA 
(United States); 28 Nov - 3 dec 1993) 

OSTI; NTIS; GPO Dep. 

(POLIMEX ‘S83 symposium; Cuncum Quintana 
Roo (Mexico); 1-3 Nov 1993) 

See LBL-35308 

(Hunton Group core workshop and field trip to 
Arbuckle Mountains; Norman, OK (United 
States); 2 Nov 1993) 

See DOE/BC/14870-1 

(IAEA Technical Committee Meeting on safety 
and environmental aspects of partitioning and 
transmutation of actinides and fission prod- 
ucts; Vienna (Austria); 29 Nov - 2 dec 1993) 

See ECN-RX-94-003 

(International conference on regional photo- 
chemical air quality measurement and 
modeling studies; San Diego, CA (United 
States); 9-11 Nov 1993) 

See PNL-SA-23179 

(6. conference on gas, oil and environmental 
biotechnology; Colorado Springs, CO (United 
States); 29 Nov - 1 dec 1993) 

OSTI; Institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 

(International symposium on scientific basis for 
nuclear waste management; Boston, MA 


DE94019126 


DE94018148 


DE94018958 


7194017663 





Number 


CONF-931197— 


3 
CONF-931234— 


9 


10 
11 


CONF-931238— 
4 


CONF-931287-— 
CONF-931290— 
CONF-940104— 


11 
CONF-940109— 


CONF-940113- 


11 
CONF-940135— 


8 
10 


11 
CONF-9401 42- 


45 
47 
CONF-940169- 


9 
CONF-940187- 


2 
CONF-940199~— 


CONF-940204— 


Number 


19:33667 


19:35032 


19:33553 
19:33845 


19:33626 


19:34798 


19:33211 
19:33901 


19:34736 


19:32973 


19:33670 


19:33627 
19:33628 


19:33612 


19:34789 
19:33934 


19:34726 


19:34770 


19:32381 


19:33554 
19:33629 
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ource oO} P e 
Availability : Number 


(institute of Electrical and Electronics Engi- 
neers/Lasers and Electro-Optics Society 
(IEEE/LEOS) annual meeting; San Jose, CA 
(United States); 15-19 Nov 1993) 

OSTI; NTIS; GPO Dep. 

(American Welding Society international confer- 
ence on modeling and control of joining 
processes; Orlando, FL (United States); 8-10 
Dec 1993) 

OSTI; NTIS; GPO Dep. 


DE94018696 


DE94017860 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE94018046 
DE94018135 


(6. US-Japan workshop on superconductivity; 
Houston, TX (United States); 6-7 Dec 1993) 

OSTI; NTIS; GPO Dep. DE94017887 

(Research meeting on ‘physics of high energy 
density plasmas produced by pulsed power’; 
Nagoya (Japan); 17-18 Dec 1993) 

See NIFS-PROC-18 

(12. Brazilian Congress on Mechanical Engi- 
neering; Brasilia (Brazil); 7-10 Dec 1993) 

See INIS-BR-3447 

See INIS-BR-3448 

(Winter meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE); New Orleans, LA 
(United States); 22-26 Jan 1994) 

See LBL-34455 

(International conference on reactor physics and 
reactor compuations; Tel Aviv (Israel); 23-26 
Jan 1994) 

See ECN-RX-93-109 

(13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy; New Or- 
leans, LA (United States); 23-26 Jan 1994) 

See NREL/TP-441-7108 

(18. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (United 
States); 9-14 Jan 1994) 

OSTI; NTIS; GPO Dep. DE94017886 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


DE94017751 
DE94017771 


See ANV/ET/CP-80540 

(OE/LASE ’94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(10. winter workshop on nuclear dynamics; 
Snowbird, UT (United States); 15-21 Jan 
1994) 

See LBL-35590 

(Rencontred de Moriond meeting on gravitation 
and astrophysics; Villars-Sur-Ollon (France); 
22-29 Jan 1994) 

See LA-UR-94-3149 

(Institute seminar for reference materials and 
measurements; Geel (Belgium); 25 Jan 1994) 

See CEA-CONF-11818 

(123. annual meeting of the Minerals, Metals 
and Materials Society; San Francisco, CA 
(United States); 27 Feb - 3 mar 1994) 

OSTI; NTIS; GPO Dep. E 1.99: DE94017868 MF-113 

OSTI; NTIS; GPO Dep. E 1.99: DE95000685 MF- 

1390 


DE94017885 
DE94019319 





Report ; 
Number 


CONF-9402100- 
1 
CONF-9402102- 


1 
CONF-9402103— 


CONF-9402105— 


1 
CONF-9402106— 


CONF-9402108- 


CONF-940212- 


5 
CONF-940216— 


5 
CONF-940225— 
122 


CONF-940286— 


CONF-940297- 


1 


CONF-940299— 


1 
CONF-940301— 


27 
43 
CONF-9403131- 


3 
CONF-9403141- 


App. 
CONF-9403151- 


Abstract 
Number 


19:34375 


19:34591 


19:33008 


19:32841 


19:32927 


19:33412 . 


19:32528 


19:32542 


19:34163 


19:33555 
19:33556 
19:33557 
19:33558 


19:32353 


19:34790 


19:32403 
19:32056 


19:34693 


19:33305 


19:34753 
19:34754 


Source of GPO 
Availability Dep. 


(Molecular and genetic aspects of obesity; Baton 
Rouge, LA (United States); 20-22 Feb 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Lake Louise Winter Institute conference; Al- 
berta (Canada); 20-26 Feb 1994) 

See DOE/ER/4061 7-167 

(IAEA technical committee meeting of Interna- 
tional Working Group on Life Management of 
Nuclear Power Plants; Vienna (Austria); 7-9 
Feb 1994) 

See IWG-LMNPP-94/2 

(6. annual meeting on robotics and remote sys- 
tems; Monterey, CA (United States); 5-10 
Feb 1994) 

See WHC-SA-2403 

(SOLCOM | 1994: International conference on 
comparative assessments of solar power 
technologies; Jerusalem (Israel); 14-18 Feb 
1994) 

See INIS-mf—14345 

(Fuel Cells for Traction Applications; Stockholm 
(Sweden); 8 Feb 1994) 

See IVA-R—408 

(Seminar on developments in radioactive waste 
transport; Vienna (Austria); 21-25 Feb 1994) 

See SAND-94-0495C 

(Nondestructive assay and nondestructive ex- 
amination waste chracterization conference; 
Pocatello, ID (United States); 14-16 Feb 
1994) 

See UCRL-JC—115670 

(Waste management '94; Tucson, AZ (United 
States); 27 Feb - 3 mar 1994) 

OSTI; NTIS; INIS; GPO Dep. 


(Metallurgical Society Annual meeting; San 
Francisco, CA (United States); 27 Feb - 3 
mar 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


(8. NARUC annual conference on natural gas 
use; Nashville, TN (United States); 13-16 
Feb 1994) 

OSTI; INIS; institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

(7. annual conference on computer simulation 
studies in condensed matter physics; 
Athens, GA (United States); 21-25 Feb 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 

See ANL/CMT/CP-81057 

OSTI; NTIS; GPO Dep. 

(International conference on nuclear structure in 
the late nineties; Hanoi (Viet Nam); 14-18 
Mar 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Research results and utility experience work- 
shop; Baltimore, MD (United States); 15-16 
Mar 1994) 

See NREL/CP-463-6829 

(Atomic collisions; Oak Ridge, TN (United 
States); 3-5 Mar 1994) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


Order Distribution 


Number 


DE94017906 


DE94017756 


DE94017857 
DE94018057 
DE94018124 
DE94018128 


TI94017657 


DE94017754 


DE94017568 


DE95000684 


DE94017856 
DE95000690 
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Category 


MF-411 
MF-414 


813 





CONF-9403152- 

Report 

Number 

CONF-9403152- 
Summ. 

CONF-9403154— 
1 

CONF-9403155— 


1 
CONF-9403159— 


1 
CONF-9403160- 


1 
CONF-9403162- 


CONF-9403163— 


CONF-9403164— 


1 
CONF-940327- 


14 
12 
CONF-940351-— 


2 
3 
CONF-940353— 


8 
CONF-940393—- 


{ 
CONF-940397—- 


4 
CONF-940402- 


25 
CONF-940406— 


15 
CONF-9404100- 


Abstract 
Number 


19:34833 


19:32876 


19:34398 


19:33191 


19:34648 
19:34604 


19:34678 


19:34677 


19:34482 


19:34517 


19:32536 


19:32849 


19:32730 


Source of GPO 
Availability Dep. 


(ASDEX/DOE workshop on disruptions in diver- 
tor tokamaks; Cambridge, MA (United 
States); 14-15 Mar 1994) 

See DOE/ET/51013-305 

(International Energy Agency task 9 meeting; 
Mobile, AL (United States); 1-3 Mar 1994) 

OSTI; NTIS; GPO Dep. 


(Heavy ions research: space, radiation, protec- 
tion and therapy; Sophia-Antipolis (France); 
21-24 Mar 1994) 

See LBL-35723 

(International symposium on interfaces in ionic 
materials; Schloss Ringberg (Germany); 6-11 
Mar 1994) 

See ANL/MSD/CP-841 89 

(21. annual review of progress in quantitative 
nondestructive evaluation; Snowmass, CO 
(United States); 2 Mar 1994) 

See SAND—94-1161C 

(International workshop on WWER-440 reactor 
pressure vessel embrittlement and annealing; 
Zavazna Poruba (Slovakia); 29-31 Mar 1994) 

See |WG-LMNPP-94/3 

(Specialists’ meeting on advanced structural in- 
tegrity assessment procedures; San Carlos 
de Bariloche (Argentina); 14-17 Mar 1994) 

See IWG-LMNPP-94/4 

(1994 international winterschool on electronic 
properties of novel materials; Kirchberg/Tirol 
(Austria); 5-21 Mar 1994) 

See LBL-35673 

(29. Moriond meeting on quantum chromody- 
namics and high energy hadronic 
interactions; Les Arcs (France); 12-26 Mar 
1994) 

See FNAL/C—94/300-E 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on gamma-gamma colliders; Berke- 
ley, CA (United States); 28-31 Mar 1994) 

See LBL-35776 

See LBL-35746 

(Symposium on the application of geophysics to 
environmental and engineering problems; 
Boston, MA (United States); 27-31 Mar 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Chapman conference on physics of the magne- 
topause; San Diego, CA (United States); 
14-18 Mar 1994) 

See LA-UR-94-1057 

(Wester States section of the Combustion Insti- 
tute spring meeting; Davis, CA (United 
States); 21-22 Mar 1994) 

See SAND—-94-8606C 

(International topical meeting on the safety of 
advanced reactors; Pittsburgh, PA (United 
States); 18-20 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on decontamination 
and decommissioning; Knoxville, TN (United 
States); 27-29 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Symposium on the non-proliferation experiment 
results and implications for test ban treaties; 
Rockville, MD (United States); 19-21 Apr 

1994) 

See UCR 


Order Distribution 
Number Category 


DE94018143 


DE95000952 


DE94017760 MF-403 


DE94017873 


DE94017871 





Report 
Number 


CONF-9404104— 


{ 
CONF-940411— 


52 
53 


54 


CONF-9404113— 


CONF-9404126— 


5 
CONF-9404137— 


5 
6 
CONF-940414— 


5 
CONF-9404150-— 


3 
CONF-9404154— 


2 
CONF-940416— 


15 
25 
26 
at 
28 
29 
30 


CONF-9404162- 


10 

11 

12 

13 
CONF-9404166— 


4 
CONF-9404167-— 


2 
CONF-9404178— 


Abstract 
Number 


19:33560 


19:33712 
19:33559 


19:33630 


19:35033 


19:32543 


19:34167 
19:33672 


19:33771 


19:33974 


19:32846 


19:32510 
19:33656 
19:33649 
19:32509 
19:32508 
19:32519 
19:33671 


19:34276 
19:34171 
19:34275 
19:33959 


19:32155 


19:33447 


Source of 
Availability 


(Ampere workshop on magnetic resonance and 
microwave absorption in the high T,. super- 
conducting materials; Poznan (Poland); 
10-13 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 4-8 
Apr 1994) 

See SAND-93-4010C 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


(Nuclear weapons complex software quality as- 
surance forum; Livermore, CA (United 
States); 18-20 Apr 1994) 

OSTI; NTIS; GPO Dep. 

(Mixed waste thermal treatment symposium; 
Denver, CO (United States); 12-14 Apr 1994) 

See UCRL-JC—117306 

(12. symposium on energy engineering sciences; 
Argonne, IL (United States); 27-29 Apr 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(7. international symposium on gaseous 
dielectrics; Knoxville, TN (United States); 24- 
28 Apr 1994) 

OSTI; NTIS; GPO Dep. 

(Specialist’s meeting on shielding aspects of ac- 
celerators, targets and irradiation facilities; 
Arlington, TX (United States); 28-29 Apr 
1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Conference on peaceful uses of nuclear energy 
and nonproliferation; Bariloche (Argentina); 
19-21 Apr 1994) 

OSTI; NTIS; GPO Dep. 

(96. annual meeting of the American Ceramic 
Society; Indianapolis, IN (United States); 24- 
28 Apr 1994) 

See PNL-SA-23456 

See ANL/ET/CP-83963 

See PNL-SA-23531 

See PNL-SA-23453 

See PNL-SA~23386 

See PNL-SA-24790 

OSTI; NTIS; GPO Dep. E 1.99: 

(1994 chemical analysis by laser interrogation of 
proliferation effluents (CALIOPE ITR) interim 
technical review; Livermore, CA (United 
States); 26-28 Apr 1994) 

See UCRL-JC—118289 

See UCRL-JC—118150 

See UCRL-JC—118149 

See UCRL-JC—118148 

(Conference on alternatives for pollution control 
from coal-fired low emission sources; Plzen 
(Czech Republic); 26-28 Apr 1994) 

See BNL-60401 

(SPIE 13: international symposium on optical 
materials technology for energy efficiency 
and solar energy conversion; Freiburg (Ger- 
many); 18-22 Apr 1994) 

See LBL—-35453 

(Workshop on development and application of 


ma; CG 


CONF-9404178— 


Distribution 


DE95001073 


DE94019332 


DE95001426 


DE94017953 


DE94017817 
DE94017816 


DE95001421 


DE94017898 


DE94017765 


DE95001076 


Category 





Number 


CONF-9404198— 


CONF-9404203— 


1 
CONF-9404206— 


1 
CONF-9404207- 


q 


CONF-9404213-— 


1 
CONF-940421 4— 


CONF-940424— 


37 
CONF-940433— 


8 


CONF-940499— 


13 


CONF-940507- 


38 
39 


40 
41 
CONF-940509— 


5 
CONF-9405100— 


12 
CONF-940514— 


11 

12 

13 

14 
CONF-9405143- 


naira cca tinct ieee aie 
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Number 


19:34760 
19:34748 


19:34694 


19:35034 


19:34727 
19:34621 
19:34601 
19:34688 


19:33533 
19:33561 
19:33562 


19:33563 
19:33564 


Availability 


(Workshop on atomic physics at high brilliance 
light sources; Argonne, IL (United States); 
23-24 Apr 1994) 

See ANL/PHY/CP-84007 

See ANL/PHY/CP-84072 

(Water management in forest wetlands work- 
shop; Atlanta, GA (United States); 26-28 Apr 
1994 

OSTI; NTIS; GPO Dep E 1.99 

(Computer aided catalyst design (CACD); Wash- 
ington, DC (United States); 25 Apr 1994) 

See LA-UR-94-2936 

(5. topical meeting on emergency preparedness 
and response; Savannah, GA (United 
States); 18 Apr - 21 aug 1994) 

See UCRL-JC—118040 

(Monitored retrievable storage spring meeting 
San Francisco, CA (United States); 4-8 Apr 
1994 

See PNL-SA-23282 

(Geoprospective days; Paris (France); 18-19 
Apr 1994) 

See CEA-DES—175 

(8. international conference on radiation shield- 
ing; Arlington, TX (United States); 24-27 Apr 
1994 

OSTI; NTIS; INIS; GPO Dep E 1.99 

(Spring meeting of the American Institute of 
Chemical Engineers; Atlanta, GA (United 
States); 17-21 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep E 1.99 


OSTI; NTIS; INIS; GPO Dep E 1.99 


(Federal environmental restoration and waste 
minimization conference and exhibition; New 
Orleans, LA (United States); 25-29 Apr 1994) 

See UCRL-JC—115972 

(International conference on nuclear data for sci- 
ence and technology: nuclear data for the 
twenty-first century; Gatlinburg, TN (United 
States); 9-13 May 1994) 

OST TIS; INIS; GPO Dep 

OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep 
Tl; NTIS; INIS; GPO Dep 

(Conference on nucleus-nucleus collisions; 
Catania (Italy); 30 May - 4 jun 1994) 

OST}; NTIS; INIS; GPO Dep 

(Scalable high performance computing confer- 
ence; Knoxville, TN (United States); 23 May 
1994) 

OSTI; NTIS; GPO Dep 

(Intersections of particle and nuclear physics; St 


Petersburg, FL (United States); 31 May - 6 
jun 1994) 


See LBL-35869 

See FNAL/C—94/220-E 

See LBL-35810 

See BNL-60802 

(8. annual conference on fossil energy materi- 
als; Oak Ridge, TN (United States); 10-12 
May 1994) 

See ORNL/FMP-94/1 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


Cc) 
eh) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE94018145 


DE94018039 


DE94019144 


DE95000486 


DE94019146 
DE94019334 


DES4019143 
DE95001355 


DE95001075 


DE94018050 


DE94017900 
DE94018054 


DE94018146 
DE95000686 





Number 


8 
CONF-9405 168— 


5 
6 
CONF-9405170- 


7 

CONF-9405187- 
2 

CONF-9405191- 
1 


CONF-9405 193— 


3 
CONF-9405 196— 


2 
CONF-9405199— 


2 
CONF-9405204— 


2 
CONF-9405206— 
1 
CONF-940521 4— 
1 
CONF-9405215— 
Summ 


CONF-9405216— 


2 
CONF-9405217- 


1 
CONF-9405218-— 


1 
CONF-9405219— 


3 
6 
CONF-9405220— 


Number 


19:33565 


19:34158 


19:34115 


19:33653 


19:33631 


19:32471 


19:33594 


19:34470 


19:34111 


19:34795 


19:33431 


19:33277 


19:35028 


19:34603 


19:33481 


19:33481 


19:33700 
19:33699 


19:33566 


Availability 


OSTI; NTIS; GPO Dep. 

(6. Pisa meeting on advanced detectors; Elba 
(Italy); 22-28 May 1994) 

See LBL-35779 

See FNAL/C—94/205-E 

(10. international conference on positron annihi- 
lation; Beijing (China); 23-29 May 1994) 

See ANL/CHM/CP-83942 

(5. international symposium on ceramic materi- 
als and components for engines; Shanghai 
(China); 29 May - 1 jun 1994) 

OSTI; NTIS; GPO Dep. 


(Scanning microscopy conference; Toronto 
(Canada); 7-19 May 1994) 

See LA-UR-94-1613 

(International conference on superplasticity in 
advanced materials (ICSAM); Moscow (Rus- 
sian Federation); 24-26 May 1994) 

See PNL-SA-—23032 

(27. Jerusalem symposium in quantum chem- 
istry and biochemistry; Jerusalem (israel); 
23-26 May 1994) 

OSTI; NTIS; GPO Dep 

(LeCroy conference on electronics for future col- 
liders; Montvale, NJ (United States); 10-11 
May 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Quantum complexity in mesoscopic systems; 
Los Alamos, NM (United States); 16-20 May 
1994) 

See LA-UR-94-3148 

(Workshop on low slope re-roofing: a review of 
alternatives; Oak Ridge, TN (United States); 
24-25 May 1994) 

OSTI; NTIS; GPO Dep. 


(Atomic Safety and Licensing Board (ASLB) an- 
nual meeting; Chicago, IL (United States); 10 
May 1994) 

OSTI; NTIS; INIS; GPO Dep 

(QED workshop; Argonne, IL (United States); 
18-20 May 1994) 

See ANL/MCS/TM-191 

(Neutrino ‘94: 16th international conference on 
neutrino physics and astrophysics; Eilat (Is- 
rael); 29 May - 3 jun 1994) 

See ANL-HEP-PR—94-56 

(NSRP panel SP-3 surface preparation & coat- 
ing meeting; 1994 DOD/industry advanced 
coatings removal conference; Kenner, LA 
(United States); New Orleans, LA (United 
States); 16-17 May 1994; 17-19 may 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(NSRP panel SP-3 surface preparation & coat- 
ing meeting; 1994 DOD/industry advanced 
coatings removal conference; Kenner, LA 
(United States); New Orleans, LA (United 
States); 16-17 May 1994; 17-19 may 1994) 

See CONF-9405217-1 

(International quantum electronics conference; 
Anaheim, CA (United States); 8-13 May 
1994) 

See LBL-35207 

See LBL-35201 

(Microgravity materials science conference; 
Huntsville, AL (United States); 24-25 May 
1994) 

OSTI; NTIS; GPO Dep. 


DE95000956 


DE94017698 


DE94019153 


DE94019112 


DE94018141 


DE94017700 


DE94017899 


DE94017772 


ERA Vol. 19, 


MF-404 


No. 12 817 





CONF-9405221-— 





Report 
Number 


CONF-9405221-— 
1 

CONF-9405222- 
1 


CONF-9405223-— 


1 
CONF-9405224- 


1 
CONF-9405229— 


1 
CONF-9405231- 


CONF-9405233-— 


1 
CONF-9405235-— 


CONF-9405237— 
1 
CONF-940524— 


14 
16 
CONF-9405241- 


1 
CONF-9405243- 


1 
CONF-9405244— 


CONF-9405245— 


CONF-940526— 


1 
8 


CONF-940528— 


6 
CONF-940529— 


25 


Abstract 
Number 


19:35035 


19:34518 


19:33181 


19:34370 


19:34216 


19:35084 


19:34033 


19:34614 


19:34640 


19:32559 
19:34157 


19:34755 


19:34084 


19:32858 


19:33186 


19:34376 
19:33772 


19:34155 


19:33673 
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Source of Order Distribution 

Availability Number Category 

(Workshop on environments and tools for paral- 
lel scientific computing; Walland, TN (United 
States); 26-27 May 1994) 

OSTI; NTIS; GPO Dep 

(1994 GONG conference; Los Angeles, CA 
(United States); May 1994) 

See LA-UR-94-2741 

(Symposium on pendulum impact machine: pro- 
cedures and specimens for verification; 
Montreal (Canada); 18-19 May 1994) 

OSTI; NTIS; INIS; GPO Dep 

(21. annual conference on wetlands restoration 
and creation; Tampa, FL (United States); 19- 
20 May 1994) 

See WSRC-MS—94-0384 

(1995 IEEE international conference on acous- 
tics, speech and signal processing; Detroit, 
Mi (United States); 8-12 May 1994) 

See ANL/ET/CP-83924 

(9. International Seminar on Reliability and 
Maintenance; La Baule (France); 30 May - 3 
jun 1994) 

See CEA-DES—183 

(3. international workshop on vertex detectors; 
Lake Monroe, IN (United States); 18 May 
1994) 

See FNAL/C—94/257-E 

(17. Kazimierz meeting on elementary particle 
physics; Kazimierz (Poland); 23-27 May 
1994) 

See DESY-94-105 

(5. BCSPIN summer school in physics; Kath- 
mandu (Nepal); 22 May - 7 jul 1994) 

See FNAL/C—94/275-E 

(8. symposium on radiation measurements and 
applications; Ann Arbor, MI (United States); 
16-19 May 1994) 

See WHC-SA-2292 

See LBL-35695 

(Symposium on two-center effects in ion-atom 
collisions; Boulder, CO (United States); 12- 
15 May 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(High power microwave particle beams; San 
Diego, CA (United States); May 1994) 

See LA-UR-94-3279 

(National Executive Management Seminar on 
radiation vulcanization of natural rubber la- 
tex; Colombo (Sri Lanka); 12 May 1994) 

See INIS-mf—14373 

(AIR’94: specialists’ meeting on application of 
artificial intelligence and robotics of nuclear 
plants; Tokai (Japan); 30 May - 1 jun 1994) 

See INIS-JP-027 

(16. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 9- 
13 May 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


DE94018123 


DE94018125 


DE95000953 


DE94013614 MF-408 
DE95000955 MF- 
1400 

(Incineration conference: 13th international sym- 

posium on thermal treatment technologies; 

Houston, TX (United States); 9-13 May 1994) 
See LA-UR-94-2691 
(185. Electrochemical Society meeting; San 

Francisco, CA (United States); 22-27 May 

1994) 


OSTI; NTIS; INIS; GPO Dep. DE94017862 





Report 
Number 


CONF-940531— 


3 
CONF-940548— 


£ 
8 
CONF-940550— 


14 


CONF-940552—- 


27 

30 

31 

32 
CONF-940553— 


42 

tt 

78 

81 
CONF-940580— 


9 

16 

17 

18 

19 

20 
CONF-940582- 


5 
6 
CONF-940593— 


14 
CONF-940602- 


18 
CONF-9406106-— 


2 
CONF-9406107— 


5 
CONF-9406111- 


1 
CONF-9406129-— 


CONF-9406131- 


Abstract 
Number 


19:33945 


19:32971 
19:32979 


19:33846 


19:34988 
19:34802 
19:34989 
19:34808 


19:32527 
19:32511 
19:32526 
19:32541 


19:34979 
19:34803 
19:34936 
19:34840 
19:34937 
19:34925 


19:34174 
19:33701 


19:33751 


19:34161 


19:34195 


19:32731 


19:34528 


19:35086 


19:32206 


Source of 
Availability 


(International symposium on electromagnetic 
environments and consequences; Bordeaux 
(France); 30 May - 3 jun 1994) 

See SAND-93-2743C 

(American Wind Energy Association annual con- 
ference and exhibition; Minneapolis, MN 
(United States); 9-13 May 1994) 

See NREL/TP—441-7080 

See PNL-SA-24143 

(Institute of Electrical and Electronics Engineers 
(IEEE) international conference on robotics; 
San Diego, CA (United States); 8-13 May 
1994) 

OSTI; NTIS; GPO Dep. 


(10. topical conference on high-temperature 
plasma diagnostics; Rochester, NY (United 
States); 8-12 May 1994) 

See UCRL-JC—116181 

OST; NTIS; INIS; GPO Dep. 

See UCRL-JC—116195 

See DOE/ER/53198-248 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 22-26 May 1994) 

See SAND-94-0348C 

See PNL-SA-23748 

See SAND—94-0305C 

See UCRL-JC—115351 

(11. international conference on plasma surface 
interactions in controlled fusion devices; Mito 
(Japan); 23-27 May 1994) 

See SAND-94-8610C 

OSTI; NTIS; INIS; GPO Dep. 

See GA-A-21707 

See GA-A-21708 

See GA-A-21719 

OSTI; NTIS; INIS; GPO Dep. 

(CLEO ‘94: conference on lasers and electro- 
optics; Anaheim, CA (United States); 8-13 
May 1994) 

See LBL-35221 

See LBL-35219 

(9. international conference on ultrafast phenom- 
ena; Dana Point, CA (United States); 1-5 
May 1994) 

See LBL-35220 

(35. annual meeting of the American Nuclear 
Society; New Orleans, LA (United States); 
11-16 Jun 1994) 

See PNL-SA-23882 

(Insensitive munitions technology symposium; 
Williamsburg, VA (United States); 6-9 Jun 
1994) 

See UCRL-JC—116291 

(1994 Health Physics Society (HPS) summer 
school on internal dosimetry; Davis, CA 
(United States); 6 Jun 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(International conference on quark confinement 
and the hadron spectrum; Como (italy); 20- 
24 Jun 1994) 

See BNL-60750 

(Department of Energy records management 
conference; Charlotte, NC (United States); 
20-24 Jun 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Coal-fired power systems: advances in IGCC 
and PFBC review meeting; Morgantown, WV 
(United States); 21-23 Jun 1994) 

See DOE/MC/21023—94/C0352 


CONF-9406131- 


Order Distribution 
Number Category 


DE94018710 


DE94018056 


DE94018049 


DE94019320 


DE95000683 


DE94017853 
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CONF-9406131— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


19:32208 See DOE/MC/25140—94/C0353 
19:32868 See DOE/MC/26366—94/C0366 
19:32165 See DOE/MC/29246—94/C0365 
19:32061 See DOE/MC/21023—94/C0355 
19:32080 See DOE/MC/27423—-94/C0357 
19:32988 See DOE/MC/23170—94/C0363 
10 19:32996 See DOE/METC/C—94/7155 
11 19:32090 See DOE/METC/C—94/7154 
12 19:32133 See DOE/METC/C—94/7 156 
13 19:32213 See DOE/METC/C-—94/7149 
14 19:32072 See DOE/MC/26288-94/C0359 
15 19:32207 See DOE/MC/21023—-94/C0362 
16 19:32060 See DOE/MC/10637-—94/C0364 
17 19:32077 See DOE/MC/27259-94/C0358 
18 19:32074 See DOE/MC/26372-—94/C0368 
19 19:32869 See DOE/MC/29245-94/C0370 
20 19:32062 See DOE/MC/23170—94/C0360 
21 19:32083 See DOE/MC/30010—94/C0361 
22 19:32866 See DOE/ER/81229-94/C0371 
23 19:32075 See DOE/MC/27226—94/C0395 
24 19:32082 See DOE/MC/28053—94/C0367 
25 19:32091 See DOE/METC/C—94/7157 
26 19:32086 See DOE/METC/C—94/7 142 
27 19:32087 See DOE/METC/C-94/7145 
28 19:32089 See DOE/METC/C-94/7 153 
29 19:32088 See DOE/METC/C—94/7146 
30 19:33395 See DOE/METC/C-94/7136 
31 19:32870 See DOE/MT/93008—94/C0369 
32 19:32160 See DOE/MC/26042-94/C0381 
33 19:32071 See DOE/MC/262339-94/C0376 
34 19:32068 See DOE/MC/26042-94/C0382 
35 19:32069 See DOE/MC/26042-—94/C0383 
36 19:32064 See DOE/MC/25003—94/C0384 
37 19:32158 See DOE/MC/25006-94/C0385 
38 19:33005 See DOE/METC/C—94/7151 
39 19:33001 See DOE/MC/26239-94/C0375 
40 19:32170 See DOE/MT/93005—94/C0398 
41 19:32995 See DOE/METC/C—94/7148 
42 19:32166 See DOE/MC/30005—94/C0387 
43 19:33004 See DOE/METC/C—94/7144 
44 19:32066 See DOE/MC/25140—94/C0350 
45 19:32162 See DOE/MC/27233-—94/C0374 
46 19:33000 See DOE/MC/24257-94/C0389 
47 19:32065 See DOE/MC/25006—94/C0386 
48 19:32989 See DOE/MC/25034—94/C0394 
49 19:32108 See DOE/PC/91288-94/C0397 
50 19:32210 See DOE/MC/25177-94/C0390 
51 19:32991 See DOE/MC/29264—94/C0393 
52 19:32999 See DOE/ER/80998-94/C0388 
53 19:32867 See DOE/MC/26365—-94/C0372 
54 19:32167 See DOE/MC/30127—94/C0392 
55 19:32036 See DOE/MC/301 26—94/C0391 
56 19:32058 OSTI; NTIS; GPO Dep. E 1.99: DE95000001 MF-109 
Vol.1 19:32212 See DOE/METC—94/1008-Vol.1 
Vol.2 19:32085 See DOE/METC—94/1008-Vol.2 
CONF-940615— (15. international cryogenic engineering confer- 
ence; Genoa (Italy); 7-10 Jun 1994) 
3 19:34938 See GA-A-21735 
CONF-9406159- (Integrated risk management: working toward a 
common process workshop; Albuquerque, 
NM (United States); 8-10 Jun 1994) 
3 19:32838 See SAND-94-2098C 
CONF-9406168— (International symposium on optical interference 
coatings; Grenoble (France); 6-14 Jun 1994) 
3 19:34991 See UCRL-JC—117438 
CONF-9406171- (3. international workshop on ceramic breeder 
blanket interactions; Los Angeles, CA 
(United States); 22-24 Jun 1994) 
3 19:34913 See ANL/CMT/CP-83894 
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CONF-9406243- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-940618— 


81 
82 
CONF-9406180— 


4 
CONF-9406184— 


2 
CONF-9406192- 


4 
CONF-9406205— 


4 
CONF-9406208— 


1 
CONF-9406210- 


1 

5 

7 
CONF-9406212-— 


2 
CONF-940623— 


2 
CONF-9406236— 


Absts. 
CONF-9406240— 


1 
CONF-9406242-— 


1 
2 
CONF-9406243— 


19:34105 
19:32860 
19:34085 
19:33971 
19:34002 
19:34086 
19:34103 
19:34004 
19:33970 
19:34087 
19:34104 
19:33989 
19:33965 
19:34006 
19:34025 
19:34026 


19:34027 


19:32786 


19:34521 


19:35036 


19:34462 


19:34463 
19:34464 
19:34270 


19:34118 
19:34703 
19:34689 


19:33163 


19:33847 


19:33446 


19:33967 
19:34573 


19:34505 


(4. European particle accelerator conference; 
London (United Kingdom); 27 Jun - 1 jul 
1994) 

See LBL-35957 

See LBL-34971 

See LBL-34955 

See BNL-60549 

See LBL-35899 

See LBL-34965 

See LBL-34958 

See ANL/ASD/CP-—84030 

See BNL-49794 

See LBL-34972 

See LBL-35791 

See LBL-34973 

See LA-UR-94-2842 

See ANL/ASD/CP-84168 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(6. international symposium on electron beam 
ion sources and their applications; Stock- 
holm (Sweden); 20-23 Jun 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(5. SIAM conference on applied linear algebra; 
Snowbird, UT (United States); 15-18 Jun 
1994) 

See UCRL-JC—115895 

(8. international symposium on solar terrestrial 
physics; Sendai (Japan); 6-10 Jun 1994) 

See LA-UR-94-3223 

(Intel supercomputing users group meeting; San 
Diego, CA (United States); 25-29 Jun 1994) 

OSTI; NTIS; GPO Dep. 

(Health Physics Society summer school on inter- 
nal dosimetry; Philadelphia, PA (United 
States); 20-24 Jun 1994) 

See PNL-SA-24300 

(Health Physics Society annual meeting; San 
Francisco, CA (United States); 27-30 Jun 
1994) 

See PNL-SA-24517 

See PNL-SA-24760 

See PNWD-SA-3972-HEDR 

(Antibes conference on nuclear shapes and nu- 
clear structure at low excitation energies; 
Antibes (France); 20-25 Jun 1994) 

See GSi-94-48(prepr.) 

See GS|I-94-40(prepr.) 

See BNL-60803 

(30. joint propulsion conference and exhibit; Indi- 
anapolis, IN (United States); 27-29 Jun 1994) 

See LA-UR-94-2279 

(12. U.S. national congress of applied mechan- 
ics; Seattle, WA (United States); 27 Jun - 1 
jul 1994) 

See DOE/ER/14372-1 

(19. national passive solar conference; San 
Jose, CA (United States); 25-30 Jun 1994) 

See LBL-35417 

(Workshop on the future of high sensitivity 
charm experiments; Batavia, IL (United 
States); 7-9 Jun 1994) 

See ANL-HEP-CP-—94-39 

See ANL/PHY/CP-83915 

(Fundamental problems in quantum theory; Col- 
lege Park, MD (United States); 18-22 Jun 
1994) 

See LBL-35880 
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CONF-9406244— 


Report 
Number 
CONF-9406244- 
1 
2 
CONF-9406245- 
1 
CONF-9406246— 


1 
CONF-9406247- 


~ 


' 
CONF-9406248— 


4 
CONF-9406250— 


1 
CONF-9406251— 


{ 
CONF-8406259— 


{ 
CONF-940626— 


3 
CONF-9406260— 


{ 
CONF-9406261-— 


1 
CONF-9406262- 


1 
CONF-9406263— 


CONF-9406265-— 


1 
CONF-9406266- 


1 


Abstract 
Number 


19:34189 
19:34491 


19:32909 


19:33721 


19:33922 


19:34590 
19:34572 
19:34574 
19:34642 


19:33727 


19:33524 


19:33717 


19:32057 


19:34368 


19:33711 


19:32529 


19:32854 
19:33346 
19:33366 
19:33367 
19:33368 
19:34403 
19:34450 


19:34635 


19:32159 
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Source of GPO 
Availability Dep. 


(6. international symposium on long range 
sound propagation; Ottawa (Canada); 12-14 
Jun 1994) 

See LA-UR-94-2771 

See LA-UR-94-2770 

(Potential of biomass products energy utilization 
forum; Taipei (Taiwan, Province of China); 
10-12 Jun 1994) 

OSTI; NTIS; INIS; GPO Dep. 


(Air Force high energy density materials con- 
tractors conference; Crystal Bay, NV (United 
States); 5-7 Jun 1994) 

See UCRL-JC—116590 

(Workshop on mechanical properties of protec- 
tive oxide scales; Teddington (United 
Kingdom); 20-22 Jun 1994) 

See LBL-35741 

(Workshop on quantum infrared physics; Paris 
(France); Jun 1994) 

See DOE/ER/40561-156 

See ANL-HEP-CP-—94-49 

See ANL/PHY/CP-83992 

See FNAL/C—94/280-E 

(Conference on hazardous waste remediation; 
Bozeman, MT (United States); 8-10 Jun 
1994) 

See ANL/ER/CP-83877 

(International workshop arms control, confidence 
building and security cooperation in the 
Mediterranean, North Africa and the Middle 
East; Valletta (Malta); 25 Jun 1994) 

See UCRL-JC—117888 

(1994 conference on magneto-optic materials; 
Los Alamos, NM (United States); 16 Jun 
1994) 

See SAND-94-2115C 

(39. international gas turbine and aeroengine 
congress and exposition: maintain the edge; 
The Hague (Netherlands); 13-16 Jun 1994) 


OSTI; NTIS; GPO Dep E 1.99: 


(UNESCO international symposium on water re- 
sources in a changing world; Karlsruhe 
(Germany); 28 Jun 1994) 

See LBL-35885 

(Japan-USA seminar development and environ- 
mental characteristics of new materials; Mt. 
Hood, OR (United States); 7-9 Jun 1994) 

See PNL-SA-24865 

(North American tunneling conference and exhi- 
bition; Denver, CO (United States); 6-9 Jun 
1994) 

See SAND-94-0712C 

(National seminar on nuclear energy in everyday 
life; Cairo (Egypt); 28-29 Jun 1994) 

See INIS-mf-13987 

See INIS-mf—13983 

See INIS-mf-—13984 

See INIS-mf—13985 

See INIS-mf—13986 

See INIS-mf—13981 

See INIS-mf-13982 

(6. Rencontres de Blois: the heart of the matter; 
Orsay (France); 10-25 Jun 1994) 

See FNAL/C—94/265-E 

(1. Silesian international conference on coalbed 


methane utilization; Katowice (Poland); 21- 
23 Jun 1994) 


See DOE/MC/26026-94/C0396 


Order 
Number 


DE94017881 


DE94017681 MF-106 





Report 
Number 


CONF-9406267— 


{ 
CONF-9406268— 


{ 
CONF-9406269— 


1 
CONF-940627-— 


4 


5 
CONF-9406270-— 


CONF-940630— 


30 

47 

49 

50 
CONF-940632-— 


25 
26 
CONF-940634— 


10 

19 

20 
CONF-940635— 


9 

13 

14 

15 

16 
CONF-940650— 


9 
CONF-940664— 


26 

27 

30 

31 

32 
CONF-940692- 


6 
CONF-940693— 


2 


Abstract 
Number 


19:34784 


19:33764 


19:34680 


19:34791 


19:33632 


19:34877 


19:32455 
19:34990 
19:34898 
19:34804 


19:34227 
19:34294 


19:34976 
19:34977 
19:33946 


19:34939 
19:34805 
19:34900 
19:34926 
19:34806 


19:34267 


19:34992 
19:34918 
19:34915 
19:34917 
19:34903 


19:33531 


19:34593 


Source of GPO 
Availability Dep 


(IT ‘94 conference; Catania (Italy); 13-17 Jun 
1994) 

See LBL-35964 

(Atomic force scanning tunneling microscopy 
symosium; Natick, MA (United States); 7-9 
Jun 1994) 

See SAND-94-1129C 

(Snowmass 94: particle and astrophysics in the 
next millenium; Snowmass, CO (United 
States); 29 Jun - 14 jul 1994) 

See BNL-60843 

(4. international conference and exhibition of the 
World Congress on Superconductivity; Or- 
lando, FL (United States); 27 Jun - 1 jul 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep 

(21. EPS conference on controlled fusion and 


plasma physics; Montpellier (France); 27 Jun 
- 1 jul 1994) 


See LRP-493-94 
(11. topical meeting on the technology of fusion 


energy; New Orleans, LA (United States); 
19-24 Jun 1994) 


See FEMP-2349 

See UCRL-JC—116879 

See PPPL-3013 

OSTI; NTIS; INIS; GPO Dep. 

(Annual meeting and exhibition of the Air and 
Waste Management Association; Cincinnati, 
OH (United States); 19-24 Jun 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(10. international conference on high power par- 


ticle beams; San Diego, CA (United States); 
20-24 Jun 1994) 


See SAND—93-3812C 

See SAND—93-3892C 

See SAND—93-3893C 

(European conference on controlled fusion and 
plasma physics; Marseilles (France); 26 Jun 
- 1 jul 1994) 

See GA-A-21754 

OSTI; NTIS; INIS; GPO Dep. 

See PPPL-CFP-3144 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(19. annual conference and exposition of the 
National Association of Environmental Pro- 
fessionals (NAEP): global strategies for 
environmental issues; New Orleans, LA 
(United States); 12-15 Jun 1994) 

See PNL-SA-23891 

(ISFNT-3: 3rd international symposium on fu- 
sion nuclear technology; Los Angeles, CA 
(United States); 27 Jun - 1 jul 1994) 

See UCRL-JC—117698 

See ANL/TD/CP-83938 

See ANLU/TD/CP-82575 

See ANUTD/CP-83923 

See PPPL-CFP-3162 

(4. international conference on residual stress 
(ICRS-4); Baltimore, MD (United States); Jun 
1994) 

OSTI; NTIS; GPO Dep. 


E 1.99: 


(Conference on physics in collision; Tallahassee, 
FL (United States); 15-17 Jun 1994) 
See FNAL/C-94/310-E 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 


DE94017894 


DE94019335 


DE94019111 


DE95000489 
DE95000492 


DE94018114 


DE94019154 
DE94019151 


DE94017870 


ERA Vol. 19, 


CONF-940693— 


Distribution 
Category 


MF- 
1394 
MF-404 


MF-427 


MF-402 
MF-402 


MF-426 


MF-426 
MF-420 


MF- 
1505 


No. 12 823 





CONF-940701-— 


Report 
Number 


CONF-940701-— 


20 
CONF-940704— 


3 
CONF-940706— 


1 
CONF-9407103— 


10 
12 
13 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
CONF-9407117- 


2 
3 
CONF-9407119— 


1 
CONF-9407120— 


1 
CONF-9407121- 


1 
2 
3 
CONF-9407122- 


1 
CONF-9407123- 


1 
CONF-9407124— 
1 


2 
CONF-9407125— 


1 
CONF-9407126— 


2 


Abstract 
Number 


19:33616 


19:33606 


19:33734 


19:32380 
19:32409 
19:32407 
19:33984 
19:32474 
19:32475 
19:34070 
19:33985 
19:32859 
19:34079 
19:34072 
19:33999 
19:34069 
19:32375 
19:34017 
19:32477 
19:32478 


19:33695 
19:34746 


19:33532 


19:33474 


19:33961 
19:34096 
19:33992 


19:33567 


19:32832 


19:34519 


19:34190 


19:34575 


19:34000 
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Source of 
Availability 


(Meeting on materials and mechanisms of 
superconductivity: high temperature super- 
conductors; Grenoble (France); 4-9 Jul 1994) 

See BNL-60756 

(International conference on solid-to-solid phase 
transformations in organic materials; Pitts- 
burgh, PA (United States); 17-22 Jul 1994) 

See UCRL-JC—116385 

(7. international symposium on resonance ion- 
ization spectroscopy and its applications; 
Bernkastel-Kues (Germany); 3-8 Jul 1994) 

OSTI; NTIS; GPO Dep. 

(International conference on accelerator-driven 
transmutation technologies and applications; 
Las Vegas, NV (United States); 25-28 Jul 
1994) 

See BNL-60662 

See BNL-60657 

See BNL-60442 

See LA-UR-94-2753 

See LA-UR-94-2545 

See LA-UR-94-2573 

See LA-UR-94-2733 

See LA-UR-94-2786 

See LA-UR-94-2832 

See LA-UR-94-2809 

See LA-UR-94-2743 

See LA-UR-94-2903 

See LA-UR-94-2541 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-60458 

See LA-UR-94-2998 

See LA-UR-94-3000 

(International conference on science and tech- 
nology of synthetic metals; Seoul (Korea, 
Republic of); 24-29 Jul 1994) 

See LA-UR-94-2860 

See LA-UR-94-3206 

(The Minerals, Metals and Materials Society 
(TMS) conference; Nemacolin Woods, PA 
(United States); 20 Jul 1994) 

OSTI; NTIS; GPO Dep. 

(4. artificial life conference; Boston, MA (United 
States); 6-8 Jul 1994) 

See LA-UR-94-2681 

(Workshop on beam instabilities in storage 
rings; Hefei (China); 25-30 Jul 1994) 

See BNL-60659 

See BNL-60749 

See ANL/ASD/CP-84183 

(Workshop on solidification and processing; 
Boston, MA (United States); 18-22 Jul 1994) 

OSTI; NTIS; GPO Dep. 

(1994 review of progress in quantitative nonde- 
structive evaluation conference; Snowmass, 
CO (United States); 31 Jul - 5 aug 1994) 

See PNL-SA-24301 

(International beacon satellite symposium; 
Wales (United Kingdom); 11-15 Jul 1994) 

See LA-UR-94-2951 

See LA-UR-94-2777 

(Workshop on chiral dynamics: theory and ex- 
periments; Cambridge, MA (United States); 
25-29 Jul 1994) 

See ANL/PHY/CP-84024 

(2. DOE-Energy Research Power users sympo- 
sium; Rockville, MD (United States); 12 Jul 
1994) 

See LA-UR-94-2904 


Order Distribution 
Number Category 


DE94018045 


DE9401 8659 


DE94017903 


DE94017710 





Report 
Number 


CONF-9407127- 


{ 
CONF-9407128— 


a 
CONF-9407129— 


{ 
2 
CONF-9407131- 


{ 
CONF-9407132- 


1 
CONF-9407133— 


1 
CONF-9407134— 


1 
CONF-9407135— 


1 
CONF-940714— 


8 

12 

tz 

19 

21 

22 

24 

25 

27 

28 

29 

30 

31 
Absts. 

CONF-940719— 


7 


8 
CONF-940721- 


1 
CONF-940722-— 


21 
22 
23 
24 


26 
CONF-940723— 


18 
19 
20 
21 
22 


Abstract 
Number 


19:34571 


19:34019 


19:34524 
19:34522 


19:34509 


19:33568 


19:34499 


19:34636 


19:34647 


19:34095 
19:34012 
19:34089 
19:34088 
19:33993 
19:34014 
19:34015 
19:34013 
19:34388 
19:34008 
19:34094 
19:34007 
19:33972 
19:34018 


19:33906 
19:35079 


19:34407 


19:34630 
19:34578 
19:34577 
19:34674 
19:34681 


19:33960 
19:33938 
19:34396 
19:34156 
19:34987 


Source of 
Availability 


(8. international symposium on very high energy 
cosmic ray interactions; Tokyo (Japan); 24- 
31 Jul 1994) 

See ANL-HEP-CP-94-46 

(Workshop on future hadron facilities in the 
United States; Bloomington, IN (United 
States); 6-10 Jul 1994) 

See BNL-60707 

(7. Marcel Grossman meeting on general relativ- 
ity; Stanford, CA (United States); 24-29 Jul 
1994) 

See UCRL-JC—118330 

See LA-UR-94-3328 

(3. international symposium on nuclear astro- 
physics; Gran Sasso (Italy); 8-13 Jul 1994) 

OSTI; NTIS; GPO Dep. 

(International field emission symposium; Rouen 
(France); 15-17 Jul 1994) 
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See LBL-35965 

(3. Gleb Wataghin school on high energy 
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See FNAL/C—94/266-E 

(QCD 94: nuclear physics B; Montpellier 
(France); 7-13 Jul 1994) 

See FNAL/C-94/299-E 

(International meeting on synchrotron radiation 
instrumentation; Stony Brook, NY (United 
States); 18-22 Jul 1994) 
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See BNL-60261 
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(International conference on accelerator-driven 
transmutation technologies and applications; 
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Source of Order 
Availability Number 


Distribution 
Category 


(4. CHAMMP workshop for the numerical solu- 
tion of the PDE’s in spherical geometry; 
Chicago, IL (United States); 24-26 Aug 1994) 

See UCRL-JC—118017 

(Fuel cells '94; Morgantown, WV (United 
States); 17-19 Aug 1994) 

See PNL-SA-24680 

(Topical meeting on high field interactions and 
short wavelength generation; Saint Malo 
(France); 22-24 Aug 1994) 

See UCRL-JC—118115 

(Summer conference on energy efficiency in 
buildings; Monterey, CA (United States); 29 
Aug - 3 sep 1994) 

OSTI; NTIS; GPO Dep. DE94017891 


OSTI; NTIS; GPO Dep. DE94017896 

See PNL-SA-—24425 

See PNL-SA-24408 

See PNL-SA-24443 

See PNL-SA-24424 

See PNL-SA-24188 

See PNL-SA-24554 

See PNL-SA-24346 

See PNL-SA-23320 

See PNL-SA-24855 

See PNL-SA-24369 

See PNL-SA-24511 

(9. international meeting on radiation process- 
ing: dedicated to the dissemination and 
advancement of the technology of industrial 
radiation processing; Istanbul (Turkey); 11-16 
Sep 1994) 

See SAND—94-2352C 

(15. international conference on the numerical 
simulation of plasmas; Valley Forge, PA 
(United States); 7-9 Sep 1994) 

See UCRL-JC—117711 

OSTI; NTIS; INIS; GPO Dep. 

(International meeting on reduced enrichment 
for research and test reactors; Williamsburg, 
VA (United States); 18-22 Sep 1994) 

See ANL/CMT/CP-—84245 

See ANL/CMT/CP-84246 

(4. international symposium on technetium in 
chemistry and nuclear chemistry; Bres- 
sanone (italy); 12-14 Sep 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Coal liquefaction and gas conversion contrac- 
tors’ review conference; Pittsburgh, PA 
(United States); 7-8 Sep 1994) 

OSTI; NTIS; GPO Dep. 

See ANL/CHM/CP-83909 

See SAND-94-2117C 

See SAND-94-1872C 

See SAND-94-1906C 

(American Chemical Society meeting on indus- 
trial and engineering chemistry; Atlanta, GA 
(United States); 19-21 Sep 1994) 

See LA-UR-94-2700 

See LA-UR-94-2544 

See LA-UR-94-3135 

(4. international conference of aluminum alloys; 
Atlanta, GA (United States); 11-16 Sep 1994) 

See UCRL-JC—117162 

(19. Department of Energy conference on com- 
patibility, aging and service life; Los Alamos, 
NM (United States); 28-30 Sep 1994) 

See UCRL-JC—117621 
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Source of GPO Order Distribution 
Availability Dep. Number Category 


See UCRL-JC—117620 
See SRTC-MTS—94-3017 
See WSRC-MS—94-0477 
See WSRC-MS—94-0476 
(lon-GPS 94; Salt Lake City, UT (United States); 
21 Sep 1994) 
See SAND—94-2130C 
See SAND-94-1136C 
(8. system administration conference; San 
Diego, CA (United States); 21-23 Sep 1994) 
See ANL/DIS/CP-83108 
(5. AIAA/NASA/USAF/ISSMO symposium on 
multidisciplinary analysis and optimization 
conference; Panama City, FL (United 
States); 7-9 Sep 1994) 
See ANL/MCS/CP-82870 
See SAND—94-0203C 
(6. Russian scientific conference on radiation 
shieiding of nuclear installations; Obninsk 
(Russian Federation); 20-23 Sep 1994) 
See ANL/IFR/CP-83585 
(1994 American Society of Civil Engineers na- 
tional conference; Atlanta, GA (United 
States); 9-14 Sep 1994) 
See WSRC-RP-94-737 
(International symposium on spatial data han- 
dling; Edinburgh (United Kingdom); 8 Sep 
1994) 
See WSRC-MS—94-0394 
(39. Association of Records Managers and Ad- 
ministrators international annual conference; 
Toronto (Canada); 25-29 Sep 1994) 
See SAND-93-2610C 
(IEEE workshop on neural networks for signal 
processing; Ermioni (Greece); 6-8 Sep 1994) 
See UCRL-JC—116635 
(3. international symposium on multiphase flow; 
Xian (China); 19-21 Sep 1994) 
See ANV/ET/CP-81607 
(1994 American science nondestructive testing 
fall conference; Atlanta, GA (United States); 
19 Sep 1994) 
See SAND-94-2001C 
See LA-UR-94-2886 
(Microscopic and macroscopic approaches to 
detonation; St. Malo (France); 2-7 Sep 1994) 
See LA-UR-94-2837 
See LA-UR-94-2836 
(4. international conference on plasma surface 
engineering; Garmisch-Partenkirchen (Ger- 
many); 19-23 Sep 1994) 
See LA-UR-94-2821 
(16. annual seismic research symposium; Thorn- 
wood, NY (United States); 7-9 Sep 1994) 
See LA-UR-94-2738 
(NATO scientific committee on problems of the 
environment (SCOPE) meeting on radiation 
from nuclear test explosion; Barnaul (Rus- 
sian Federation); 5-10 Sep 1994) 
See LA-UR-94-2972 
(3. international symposium on the contribution 
of materials investigation to the reduction of 
problems encountered in pressurized water 
reactors; Fontevraud (France); 12-16 Sep 
1994) 
See WAPD-T-—3032 
(Border environmental technology conference; 
Buffalo, NY (United States); 19-21 Sep 1994) 
See FEMP-2353 
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19:32564 


19:34212 


19:34214 


19:32560 


19:34210 


19:33350 


19:32480 


19:34751 


Source of 
Availability 


(Sensors Expo 94; Cleveland, OH (United 
States); 20-22 Sep 1994) 

See SAND—94-1999C 

See UCRL-JC—117619 


OSTI; NTIS; GPO Dep E 1.99: 


(Geo-environmental issues facing the Americas; 
Mayaguez (Puerto Rico); 20 Sep 1994) 

See SAND—94-2248C 

(9. annual aerospace hazardous materials man- 
agement conference; Denver, CO (United 
States); 28 Sep 1994) 

See SAND-—-94-2304C 

See LA-UR-94-3136 

(Optical Society Association of Greater St. Louis 
meeting; St. Louis, MO (United States); 15 
Sep 1994) 

See KCP-613-5492 

(High performance computing conference; Sin- 
gapore (Singapore); 29-30 Sep 1994) 

OSTI; NTIS; GPO Dep 

(US/Japan meeting on coal energy research; Al- 
buquerque, NM (United States); 26-30 Sep 
1994) 

See SAND—-94-2222C 

(1994 annual meeting on environmental technol- 
ogy; Bad Recihenhall (Germany); 26 Sep 
1994) 

See SAND—94-2223C 

(11. workshop on standards for the interoper- 
ability of distributed simulations; Orlando, FL 
(United States); 26-30 Sep 1994) 

See UCRL-JC—118327 

(American institute of Aeronautics and Astronau- 
tics space programs and technologies 
conference and exhibit; Birmingham, AL 
(United States); 27 Sep 1994) 

See SAND—94-2473C 

See SAND-94-0060C 

See SAND-94-2356C 

(6. Commission of European Countries (CEC) 
natural analogue working group meeting; 
Santa Fe, NM (United States); 12-16 Sep 
1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Pacific NW Pollution Control Association con- 
ference; Spokane, WA (United States); 18-21 
Sep 1994) 

See WHC-SA-2640 

(Regional seminar on the national implementa- 
tion of the chemical weapons convention; 
Pretoria (South Africa); 12-14 Sep 1994) 

See ANU/DIS/CP-84103 

(6. Emerging technologies in hazardous waste 
management; Atlanta, GA (United States); 
19-21 Sep 1994) 

See ANL/CMT/CP-82692 

See WHC-SA-2305 

(Precision strike technology symposium; Laurel, 
MD (United States); 27-29 Sep 1994) 

See SAND-94-2377C 

(1. international environmental technology and 
business action conference; Moscow (Rus- 
sian Federation); 12-16 Sep 1994) 

See SAND-94-2272C 

(Conference on properties of water and steam; 
Orlando, FL (United States); 12 Sep 1994) 

See LA-UR-94-3060 

(7. international conference on physics of highly 
charged ions; Vienna (Austria); 19-23 Sep 
1994) 

See ANL/PHY/CP-82861 
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19:33598 


19:34345 
19:33298 
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19:33610 


19:33139 


19:32824 
19:33521 


Source of 
Availability 


See ANL/PHY/CP-82860 

(SPIE biomedical optics; Lille (France); 5-9 Sep 
1994) 

See LA-UR-94-3255 

(Improved evaluations and integral data testing 
for FENDL; Garching (Germany); 12-16 Sep 
1994) 

See LA-UR-94-3105 

See LA-UR-94-3083 

(Advanced materials for high precision detec- 
tors; Geneva (Switzerland); 28 Sep 1994) 

See LA-UR-94-3144 

(ECLIM 23: laser interaction with matter; Oxford 
(United Kingdom); 19-23 Sep 1994) 

See LA-UR-94-3182 

(Development of reference input parameter 
library for nuclear model calculations of nu- 
clear data; Cervia (Italy); 19-23 Sep 1994) 

See LA-UR-94-3104 


(7. conference on superconductivity and applica- 


tions; Buffalo, NY (United States); 7-9 Sep 
1994) 

See ANL/ET/CP-83715 

See LA-UR-94-3235 

(11. annual international Pittsburgh coal confer- 
ence: coal, energy and the environment; 
Pittsburgh, PA (United States); 12-16 Sep 
1994) 

See DOE/METC/C—94/7140 

(15. international conference on plasma physics 
and controlled nuclear fusion research; 
Seville (Spain); 26 Sep - 1 oct 1994) 

See LA-UR-94-2879 

See SAND—94-0977C 

See DOE/ER/53198-250 

See DOE/ER/53198-249 

See UCRL-JC—118255 

See LBL-36081 

See ANL/TD/CP-82851 

See PPPL-CFP-3161 

(5. international conference on hydrogen effects 
on material behavior; Moran, WY (United 
States); 11-15 Sep 1994) 

See SRTC-MTS—94-3036 

(Meeting on electrochemical methods in corro- 
sion research; Lisbon (Portugal); 5-8 Sep 
1994) 

See BNL-60757 

(Symposium on liquid metal processing and 
casting; Santa Fe, NM (United States); 11-14 
Sep 1994) 

See SAND—94-1674C 

See SAND—94-1960C 

(2. international symposium and exhibition on 
environmental contamination in Central and 
Eastern Europe; Budapest (Hungary); 20-23 
Sep 1994) 

See SAND-94-0996C 

See SAND-94-0995C 

See SAND-94-2275C 

(Joint power generation conference; Phoenix, 
AZ (United States); 2-6 Oct 1994) 

See WSRC-MS—94-0437 

See ANL/OTD-ER/CP-83077 

(Institute of Electrical and Electronics Engineers 
international Carnahan conference on secu- 
rity technology; Albuquerque, NM (United 
States); 12-14 Oct 1994) 

See LA-UR-94-1936 

See LA-UR-94-1946 
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Distribution 
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(3. international conference on containment de- 
sign and operation; Toronto (Canada); 19-21 
Oct 1994) 

See LA-UR-94-2624 

(3. international symposium on supercritical flu- 
ids; Strasbourg (France); 17-19 Oct 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Applied superconductivity conference; Boston, 
MA (United States); 16-21 Oct 1994) 

See LA-UR-94-3080 

(1994 hypervelocity impact symposium; Santa 
Fe, NM (United States); 16-20 Oct 1994) 

See UCRL-JC—116598 

(Topical meeting on environmental radiation: 
how clean is clean?; Springfield, IL (United 
States); 11-14 Oct 1994) 

See WSRC-TR-94-0432 

See WSRC-MS—94-0500 

(Office of Scientific and Technical Information 
INFOTECH ’94; Oak Ridge, TN (United 
States); 25-26 Oct 1994) 

See LA-UR-94-3307 

See LA-UR-94-3308 

(Materials week; Rosemont, IL (United States); 
3-7 Oct 1994) 

See LA-UR-94-3179 

(Antenna Measurement Techniques Association 
symposium; Long Beach, CA (United 
States); 3-7 Oct 1994) 

See SAND-94-1895C 

(Institute of Environmental Sciences meeting; 
Los Angeles, CA (United States); 10-12 Oct 
1994) 

See LA-UR-94-2454 

(ICSPAT 94: signal procession applications and 
technology; Dallas, TX (United States); 18- 
21 Oct 1994) 

See SAND—94-1075C 

See LA-UR-94-2506 

(Neutron scattering; Sendai (Japan); 11-14 Oct 
1994) 

See BNL-60773 

See ANL/IPNS/CP-83105 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


DE94019326 
DE95000493 


DE95001074 
DE95001359 


(1994 international conference on computer inte- 
grated manufacturing and automation 
technology; Troy, NY (United States); 10 Oct 
1994) 

See SAND-94-2005C 

See BNL-60747 

(1994 Institute for Electrical and Electronics En- 
gineers (IEEE) industry applications annual 
meeting; Denver, CO (United States); 2-7 
Oct 1994) 

See UCRL-JC—115595 

See ANL/ASD/CP-82048 

(4. conference on radiation protection and 
dosimetry; Orlando, FL (United States); 24- 
27 Oct 1994) 

See ORNL/TM-12817 

(National Safety Council Congress and exposi- 
tion; San Diego, CA (United States); 23-28 
Oct 1994) 

See WHC-SA-2575 

(Intelligent vehicles symposium ‘94; Paris 
(France); 24-26 Oct 1994) 

See SAND-94-2048C 
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Source of Order 


Distribution 
Availability ‘ Number 


Category 


(15. aerospace testing seminar; Manhattan 
Beach, CA (United States); 11-13 Oct 1994) 
See SAND—94-0064 
(12. international acoustic emission symposium; 
Sapporo (Japan); 21 Oct 1994) 
See RFP-4875 
(The Metallurgical Society (TMS) conference on 
high performance composites; Rosemont, IL 
(United States); 10-15 Oct 1994) 
OSTI; NTIS; GPO Dep. DE94018121 
See LA-UR-94-3247 
See ANL/ET/CP-82224 
(American Society for Precision Engineers 
(ASPE) conference; Cincinnati, OH (United 
States); 2-7 Oct 1994) 
See LA-UR-94-2716 
(Shock and vibration symposium; San Diego, 
CA (United States); 31 Oct 1994) 
See SAND—94-2314C 
(Applications of lasers and electro-optics; Or- 
lando, FL (United States); 17-20 Oct 1994) 
See LA-UR-94-2846 
See SAND-—94-1205C 
(Lasers and Electro-Optics Society annual meet- 
ing; Boston, MA (United States); 31 Oct - 3 
nov 1994) 
See LBL—35803 
(International test conference; Washington, DC 
(United States); 3-5 Oct 1994) 
See SAND—94-2009C 
(Department of Energy basic energy sciences 
atomic physics workshop; Lexington, KY 
(United States); 14-15 Oct 1994) 
See SAND-94-2332C 
(5. European symposium on reliability of elec- 
tron devices, failure physics and analysis 
(ESREF); Glasgow (United Kingdom); 4-7 
Oct 1994) 
See SAND-94-2008C 
(European polymer federation meeting; Basel 
(Switzerland); 9-12 Oct 1994) 
See SAND-94-2233C 
(American Society of Mechanical Engineers fall 
technical conference; LaFayette, IN (United 
States); 2-5 Oct 1994) 
See DOE/NASA-50306-5 
(2. fatigue and fracture of ordered intermetallic 
materials; Rosemont, IL (United States); 3-6 
Oct 1994) 
See UCRL-JC—117630 
(1994 Ingres world; Chicago, IL (United States); 
2-6 Oct 1994) 
See SAND-94-2524C 
(International Union of Theological & Applied 
Mechanisms symposium on size-scale ef- 
fects in the failure mechanisms of materials 
and structures; Torino (Italy); 3-7 Oct 1994) 
See SAND-94-0729C 
(Symposium on applications of inductively cou- 
pled plasma mass spectrometry (ICP-MS) to 
radionuclide determinations; Gatlinburg, TN 
(United States); 11-13 Oct 1994) 
See UCRL-JC—117582 
(2. annual conference of Society for Mainte- 
nance and Reliability Professionals; Ft. 
Worth, TX (United States); 2-4 Oct 1994) 
See SAND—94-2509C 
(Cleanrooms ‘94; Santa Clara, CA (United 
States); 18 Oct 1994) 
See LA-UR-94-3185 
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19:35076 
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Availability Dep. 


(23. AIPR workshop on image and information 
systems: applications and opportunities; 
Washington, DC (United States); 12-14 Oct 
1994) 

See LA-UR-94-3086 

(Cray user's group conference; Tours (France); 
10-14 Oct 1994) 

See LA-UR-94-3374 

See LA-UR-94-3385 

(1994 international conference on tungsten and 
refractory metals; McLean, VA (United 
States); 17-19 Oct 1994) 

See LA-UR-94-3283 

(Ribubetsu workshop on magnetic storms; Riku- 
betsu (Japan); 6-8 Oct 1994) 

See LA-UR-94-3067 

(Microscopic and macroscopic approaches to 
detonation workshop; St. Malo (France); 1-8 
Oct 1994) 

See LA-UR-94-3177 

(3. IAEA compilation and evaluation of fission 
yield nuclear data; Vienna (Austria); 17-19 
Oct 1994) 

See LA-UR-94-3318 

(8. COGEN-TURBO power congress and expo- 
sition: gas turbines in cogeneration and 
utility, industrial and independent power gen- 
eration; Portland, OR (United States); 25-27 
Oct 1994) 

See DOE/METC/C-94/7141 

(International meeting on sodium-cooled fast re- 
actor safety; Obninsk (Russian Federation); 
3-7 Oct 1994) 

See ANL/RA/CP-81827 

See ANL/RA/CP-81829 

See ANL/RA/CP-81828 

(Annual meeting of the Geothermal Resources 
Council; Salt Lake City, UT (United States); 
3-5 Oct 1994) 

See LA-UR-94-1934 

OSTI; NTIS; GPO Dep. 

(8. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; Idaho 
Falls, ID (United States); 4-7 Oct 1994) 

See ANL/IFR/CP-82704 

(3. conference on ceramic-ceramic composites; 
Mons (Belgium); 18-20 Oct 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Annual meeting of the Optical Society of Amer- 
ica; Dallas, TX (United States); 2-7 Oct 1994) 

See LA-UR-94-3020 

(186. meeting of the Electrochemical Society; 
Miami, FL (United States); 9-14 Oct 1994) 

See SAND-94-1172C 

(Winter meeting of the American Nuclear Soci- 
ety; Washington, DC (United States); 13-18 
Nov 1994) 

See WAPD-T-3014 

OSTI; NTIS; GPO Dep. E 1.99: 

See LA-UR-94-2020 

See SAND-94-0796C 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(GLOBECOM ‘94; San Francisco, CA (United 
States); 27 Nov - 1 dec 1994) 

See SAND-94-8728C 

(1994 Institute of Electrical and Electronics Engi- 
neers conference on tolls with artificial 
intelligence; New Orleans, LA (United 
States); 6 Nov 1994) 

See SAND-94-2006C 


Order Distribution 
Number Category 


DE94017854 MF-402 


DE94018126 


DE94018130 


DE94019142 





Report 
Number 


CONF-9411106— 
1 
CONF-9411129— 


1 
CONF-9411132- 


2 
CONF-941117- 


1 
CONF-941118— 


3 
5 


7 
CONF-941124— 


8 


CONF-941129-— 


1 
CONF-941142- 


7 
18 
19 


3 
CONF-941154— 


1 
CONF-941199— 


1 
CONF-941203— 


CONF-941216- 


1 
CONF-941218— 


1 


CONF-941219— 


Abstract 
Number 


19:32535 


19:33652 


19:33954 


19:32205 


19:33904 
19:35072 
19:34683 


19:32733 


19:32450 


19:33905 
19:33636 


19:33023 
19:33285 


19:33948 


19:33953 


19:32929 
19:32949 
19:32943 
19:32942 
19:32950 
19:32951 


19:33857 


19:33392 


19:33866 


Source of GPO Order 
Availability Dep. Number 


(Heat transfer in hazardous waste processing; 
Chicago, IL (United States); 13-18 Nov 1994) 

See SAND—94-8554C 

(International symposium on metal-hydrogen 
systems; Fuji-Yoshida (Japan); 6-11 Nov 
1994) 

See WSRC-MS—94-0259 

(Topical conference on the synthesis and 
processing of electronic materials; San Fran- 
cisco, CA (United States); 13-18 Nov 1994) 

See SAND—94-2200C 

(Energy and environment: transitions in East 
Central Europe; Prague (Czech Republic); 1- 
5 Nov 1994) 

See DOE/MC/21023—94/C0349 

(Supercomputing '94 meeting; Washington, DC 
(United States); 14-18 Nov 1994) 

See IS-M-790 

See SAND—94-1566C 

OSTI; NTIS; GPO Dep 

(33. Hanford symposium on health and the envi- 
ronment: symposium on in-situ 
remediation—scientific basis for current and 
future technologies; Richland, WA (United 
States); 7-11 Nov 1994) 

OSTI; NTIS; INIS; GPO Dep 


DE94018134 


DE94018133 


(Conference on application of accelerators in re- 
search and industry; Denton, TX (United 
States); 7-10 Nov 1994) 

See EGG—11265-3008 

(American Society of Mechanical Engineers’ 
winter annual meeting; Chicago, IL (United 
States); 9-11 Nov 1994) 

See LA-UR-94-1470 

OSTI; NTIS; GPO Dep DE94017858 

See BNL-NUREG-60751 

See LA-UR-94-2526 

(International symposium for testing and failure 
analysis; Los Angeles, CA (United States); 

14-18 Nov 1994) 

See SAND—94-1167C 

(Meeting on the revolution in microelectronics; 
Boston, MA (United States); 15-17 Nov 1994) 

See SAND—94-2195C 

(1. world conference on photovoltaic energy 
conversion; Waikoloa, HI (United States); 5-9 
Dec 1994) 

See BNL-60422 

See SAND—94-1560C 

See SAND—-94-1574C 

See SAND—-94-1528C 

See SAND—94-1774C 

See SAND-94-1775C 

(33. IEEE conference on decision and control; 
Orlando, FL (United States); 14-16 Dec 1994) 

See LA-UR-94-3075 

(World energy engineering congress; Atlanta, 

GA (United States); 7-9 Dec 1994) 

OSTI; NTIS; GPO Dep. E 1.99: DE94018116 

(International joint conference of the North 
American Fuzzy Information Processing So- 
ciety and the Industrial Fuzzy Control and 
Intelligent Systems conference and the 
NASA joint workshop on neural networks 
and fuzzy logic; San Antonio, TX (United 
States); 18-21 Dec 1994) 

See SAND-94-1354C 
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CONF-941219— 


CONF-941221-— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-941221— (12. International electric vehicle symposium; 
Anaheim, CA (United States); 5-7 Dec 1994) 
1 19:33516 See SAND—-94-1944C 
CONF-941228— (7. annual conference on biomedical engineer- 
ing; Tehran (iran, Islamic Republic of); 18-21 
Dec 1994) 
1 19:34159 See LBL—35903 
CONF-941231— (IEEE microwave theory and techniques society 
meeting; Boulder, CO (United States); 1-2 
Dec 1994) 
1 19:34073 See LA-UR-94-2763 
coo- 
2197-140 19:34762 See CONF-9306365-1 
CRIE-T- 
92084 19:33325 OSTI; NTIS; Available from Central Research DE95706058 
inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 
92088 19:33433 OSTI; NTIS; Available from Central Research DE95706059 
Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 
CRIE-Y— 
92016 19:33393 OSTI; NTIS; Available from Central Research DE95706081 
Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 
CRN- 
93-02 19:35003  OSTI; NTIS (US Sales Only); INIS DE95600819 
CTA-IEAV-NT- 
002/91 19:33173 | OSTI; NTIS (US Sales Only); INIS DE95602372 
CTA-IEAv— 
001/93 19:35004 OSTI; NTIS (US Sales Only); INIS DE95602511 
CTH-ED- 
172-L 19:32977 See NUTEK-VIND—94-9 
CTH-RT-R- 
93-16 19:32975 See NUTEK-VIND-94-3 
94-2 19:32976 See NUTEK-VIND-94-7 
CWP- 
145P 19:34483 See DOE/ER/14079-32 
152P 19:34484 See DOE/ER/14079-33 
154P 19:34485 See DOE/ER/14079-34 
DCS— 
94-024 19:34495 See NUREG/CR-6255 
DESY- 
94-052 19:34605 OSTI; NTIS (US Sales Only); INIS DE95702973 
94-053 19:34538 | OSTI; NTIS (US Sales Only); INIS DE95707805 
94-076 19:34607 OSTI; NTIS (US Sales Only); INIS DE95703004 
94-079 19:34561 OSTI; NTIS (US Sales Only); INIS DE95703022 
94-080 19:34562 OSTI; NTIS (US Sales Only 
94-081 19:34586 OSTI; NTIS (US Sales Only 
( 
( 


); INIS DE95703020 
) 
94-082 19:34608 OSTI; NTIS (US Sales Only) 
) 
) 


INIS DE95703021 
INIS DE95703010 
INIS DE95703007 


94-083 19:34609 — OSTI: NTIS (US Sales Only): 
- INIS DE95703006 


94-084 19:34112 | OSTI; NTIS (US Sales Only 
94-086 19:34610 OSTI; NTIS (US Sales Only) 
94-087 19:34097 OSTI; NTIS (US Sales Only); INIS DE95702902 
94-088 19:34587 OSTI; NTIS (US Sales Only); INIS DE95703005 
94-089 19:34611 OSTI; NTIS (US Sales Only); INIS DE95702627 
94-090 19:34588  OSTI; NTIS (US Sales Only); INIS DE95702903 
94-091 19:34612 | OSTI; NTIS (US Sales Only); INIS DE95702904 
94-092 19:34563 OSTI; NTIS (US Sales Only); INIS DE95702801 
94-098 19:34589 OSTI; NTIS (US Sales Only); INIS DE95702905 
94-099 19:35039 OSTI; NTIS (US Sales Only); INIS DE95702783 
94-100 19:34613  OSTI; NTIS (US Sales Only); INIS DE95702782 
94-104 19:34564 OSTI; NTIS (US Sales Only); INIS DE95702780 
94-105 19:34614 OSTI; NTIS (US Sales Only); INIS DE95702740 
94-106 19:34565  OSTI; NTIS (US Sales Only); INIS DE95702811 
94-107 19:34615 OSTI; NTIS (US Sales Only); INIS DE95702633 

= 19:34616 OSTI; NTIS (US Sales Only); INIS DE95707618 

DFPF- 
92/TH/58. 19:34532 See CBPF-NF-032/93 
DKRZ-TR- 

5 19:34229 OSTI; NTIS (US Sales Only); INIS DE95703258 
2(rev.ed.1) 19:34360 OSTI; NTIS (US Sales Only); INIS DE95703085 


INIS DE95702901 
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Report 

Number 
3(rev.ed.) 
4(rev.ed.) 
6(rev.ed.2) 

DLR-FB- 
93-08 

DOE- 
94019267 

DOE-STD- 
3003-94 

DOE/AL/20729— 
T2 


DOE/AL/43771-— 
T3 


DOE/AL/58309— 
56 


57 


DOE/AL/62350— 
104 


104-Rev.1 
110-Rev.1 
116 
120-Rev.1 
127 
137 
137-Rev.1 
138-Rev.1 
139-Rev.2 
140 
142 
143 
145 
146 
152 
154 


155 


Abstract 
Number 


19:34361 
19:34228 
19:34230 
19:33935 


19:33341 


19:33210 


19:32945 


19:33510 


19:32421 


19:32422 


19:32737 
19:32738 
19:32739 
19:32686 
19:32740 
19:32741 

19:32742 
19:34297 
19:34298 
19:34299 
19:33342 
19:32687 
19:32688 
19:32689 
19:32743 
19:32744 
19:32367 
19:32690 
19:32745 
19:32691 

19:32692 
19:32425 
19:32693 
19:32426 


19:32427 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; Available on disk from Judith De- 
witt, ORISE (625-576-2285); GPO Dep. 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


Order 
Number 


DE95703086 
DE95703257 
DE95703259 
DE95703502 


DE94019267 


DE94018745 


DE95000903 


DE95001552 


DE95000599 


DE95000809 


DE94018484 
DE95001261 
DE94018472 
DE95001277 
DE95001259 
DE94018458 
DE94018461 
DE94018473 
DE94018474 
DE94018485 
DE95001264 
DE95001266 
DE95001282 
DE95001273 
DE94018486 
DE95001270 
DE95001274 
DE95001267 
DE95001258 
DE95001281 
DE95001269 
DE95001280 
DE95001271 
DE95001275 


DE95001276 


DOE/AL/62350- 


Distribution 
Category 


2050 
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DOE/AL/62350— 


Report 
Number 


24F-Attach.2 


26 


65 
72D-Rev.1 
89F-Rev.1 
98 
T1 
T2 
T3 


DOE/BC-— 
94000147 
DOE/BC/14434— 
poEpen 4831- 
pone /14853— 
posed 4860— 
DOE/BC/t 4870- 
poeecn 4885— 
poeecn 4886— 

7 


DOE/BC/14891-— 
2 


S 


DOE/BC/14894— 
2 


DOE/BC/14897-— 
3 
DOE/BC/14899- 
15 
16 
DOE/BC/14951- 
7 
DOE/BC/14959- 
9 
DOE/BC/14961-— 
4 
DOE/CE/15544— 
T8 
DOE/CE/23810— 
38C 


DOE/CE/40738— 
8 


DOE/CE/40908— 
T2 


DOE/CE/40961-— 
7 


DOE/CE/50343— 
1 


Abstract 
Number 


19:32736 


19:32294 


19:32238 


19:32295 


19:32296 


19:32240 


19:32297 


19:32298 
19:32299 


19:32241 


19:32242 


19:32243 


19:32877 


19:33774 


19:33482 


19:33483 


19:33434 


19:33409 
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Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 


OSTI; NTIS; 


NTIS; 

; NTIS; 

1; NTIS 

; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep 


INIS: GPO Dep. 


INIS: GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


Order 
Number 


DE94018529 
DE95001265 
DE95001268 
DE95001278 
DES5001263 
DE95001272 
DE94018476 
DE95001283 
DE94018487 
DE95001260 


DE95001262 


DE94000147 
DE94018780 
DE94018813 
DE94018818 
DE94018808 
DE94018763 
DE94018776 
DE94018817 
DE94018804 
DES4018819 
DE94018816 


DE94000148 
DE94000149 


DE94018815 
DE94018814 
DE94018774 
DE95000712 


DE95000743 


DE94019110 


DE94019030 


DE94017561 


DE94017655 


Distribution 
Category 


MF- 
2010 
MF- 
2010 
MF- 
2050 
MF- 
2010 
MF- 
2010 
MF- 
2010 
MF- 
2040 
MF- 
2050 
MF- 
2050 
MF- 
2010 
MF- 
2010 


PC-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 


PC-122 
PC-122 


MF-122 
MF-122 
MF-122 
MF-310 


MF- 
1600 


MF- 
1407 


MF- 
1400 


MF- 
1400 


MF- 
1500 





Report 
Number 


DOE/CH/10093— 
203 


333 


DOE/CS/83014— 
1 


DOE/DP- 
0126 

DOE/EA- 
0339-Rev.2 


DOE/EH- 
0373 
0403 
0407 
231-023/0794 
DOE/EIA- 
0035(94/08) 
0035(94/09) 
0109(94/09) 
0121(94/1Q) 
0130(94/09) 
0174(93) 
0226(94/09) 
0520(94/08) 
0520(94/09) 
0531 (92) 
0535(93) 
0538(94/95-1) 
0543(94/2Q) 
0555(94)/1 
0555(94)/2 
0570(93) 
DOE/EM- 
0179 


0180 
0193 
0196 


DOE/ER- 
0144/12 


0617 

0621P 

0625 

0626 
DOE/ER/10727-— 

T9 
DOE/ER/12892- 

41 
DOE/ER/13323— 

T2 
DOE/ER/13519— 


8 
DOE/ER/13612- 
T1 
DOE/ER/13954- 
T2 
DOE/ER/13957- 
T1 
DOE/ER/13971— 
23 
DOE/ER/14079— 
32 
33 
34 


Abstract 
Number 


19:32931 


19:33369 


19:32946 


19:32748 


19:32695 


19:32696 
19:32697 
19:33344 
19:33343 


19:33354 
19:32230 
19:32326 
19:32231 
19:32354 
19:32957 
19:33372 
19:32327 
19:33385 
19:33394 
19:32328 
19:32329 
19:32232 
19:33435 
19:33436 
19:32401 


19:32749 
19:35005 
19:35006 


19:32428 


19:33724 
19:33355 
19:32878 
19:35007 
19:33472 
19:33235 
19:33570 
19:33775 
19:34756 
19:33776 
19:33777 
19:33679 
19:34757 
19:34483 


19:34484 
19:34485 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ab sh ab xb oh sh oh oh ah sh od ah oh wh mb mt 
SSSIIIEESIIIIESS 


Order 
Number 


DE93000075 


DE94006934 


DE94015641 


DE94019130 


DE95001279 


DE95001191 
DE94019060 
DE94019325 
DE95000381 


DE94018331 
DE95000781 
DE95000455 
DE94018552 
DE95001051 
DE94017340 
DE95000635 
DE94017746 
DE95000810 
DE94019002 
DE95001361 
DE95001362 
DE95000334 
DE94016448 
DE95000623 
DE94018015 


DE94018420 
DE94018419 
DE95001710 


DE95001103 


DE94015427 
DE94019090 
DE95001046 
DE94019091 

DE95001224 
DE94019200 
DE95000891 

DE95000404 
DE94018648 
DE95000902 
DE94019023 
DE94018936 
DE95000664 
DE95000643 


DE95000644 
DE95000645 


DOE/ER/14079- 


Distribution 
Category 


MF- 
1290 
MF- 
1600 


MF- 
1250 


MF-700 


MF- 
2050 


MF-630 
MF-630 
MF-630 
MF-600 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF- 
2000 
MF- 
2000 
MF- 
2000 
MF- 
2080 


PC-400; 
PC-401 
MF-400 
MF-408 
MF-404 
MF-400 
MF-400 
MF-404 
MF-401 
MF-411 
MF-401 
MF-401 
MF-406 
MF-411 
MF-403 


MF-403 
MF-403 
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DOE/ER/14372- 


Report 
Number 


DOE/ER/14372- 


{ 

DOE/ER/25123— 
T1 

DOE/ER/25158— 
oe 


DOE/ER/40150— 

277 

280 
DOE/ER/40216- 

e 
DOE/ER/40347- 

T2 
DOE/ER/40397- 

11 
DOE/ER/40418- 

T3 
DOE/ER/40450- 

T1 
DOE/ER/40561- 

156 

158 

159 
DOE/ER/40617- 

167 

181 

182 
DOE/ER/40669- 

4 


DOE/ER/40688— 
3 

DOE/ER/40739— 
2 

DOE/ER/45114- 
6 


8 
DOE/ER/45229- 

34 
DOE/ER/45273- 

T2 
DOE/ER/45354— 


6 
DOE/ER/45372- 
Z 
DOE/ER/45388— 
T2 
DOE/ER/45477- 
2 
DOE/ER/51112- 
T2 
DOE/ER/52141- 
T2 
DOE/ER/53198— 
248 
249 


250 


DOE/ER/53217— 
T3 
DOE/ER/54124— 
1 
DOE/ER/54235— 
2 
DOE/ER/54241- 
133 
134 
DOE/ER/60396— 
7 


Abstract 

Number 

19:33847 
19:34796 
19:34300 
19:34028 
19:34029 
19:33962 
19:34684 
19:34617 
19:34695 
19:34701 
19:34590 
19:34618 
19:34619 
19:34591 
19:34566 
19:34525 
19:33975 
19:34526 


19:34507 


19:33680 
19:33681 


19:33571 
19:33808 
19:33572 
19:33778 
19:33573 
19:33682 
19:34807 
19:34928 


19:34808 
19:34809 


19:34810 


19:34811 
19:34812 
19:34929 


19:34831 
19:34832 


19:34410 
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Source of 

Availability 

OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
; INIS; GPO Dep. 
INIS; GPO Dep. 
; INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


Order 
Number 


DE94017573 
DE95000904 
DE95000497 
DE94018590 
DE94018591 
DE94008505 
DE94018579 
DE94008502 
DE94013032 
DE95000910 
DE94018581 
DE94018582 
DE94018583 
DE94019348 
DE94019349 
DE94019219 
DE95001213 
DE94019216 
DE94019198 


DE94017740 
DE94017742 


DE95001151 
DE95001093 
DE95000909 
DE95000601 
DE94019295 
DE95000662 
DE94017785 
DE94019197 


DE95000589 
DE950005390 


DE95000591 


DE94019196 
DE94018653 
DE94018656 


DE94019218 
DE94019217 


DE95000892 


Distribution 
Category 
MF-406 
MF-405 


MF-402; 
MF-406 


MF-414 
MF-414 


MF-414 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-404 
MF-404 


MF-404 
MF-401 
MF-404 
MF-404 
MF-404 
MF-404 
MF-420 
MF-420 
PC-426 
PC-426; 
PC-427 
PC-426; 
PC-427 
MF-427 
MF-421 
MF-420 


MF-420 
MF-420 


MF-408 





Report 
Number 


DOE/ER/60447- 
T2 
T3 
i 
Té6 
DOE/ER/60648— 
T1 
DOE/ER/60657- 
6 
DOE/ER/60773— 
T2 
DOE/ER/60820— 


DoE/ER/60970- 
DoEERe! 072- 
DoEERe! 147- 
Doren! 566— 
DoBERe: 578— 


1 
DOE/ER/61719- 


porene 731- 
DOE/ER/75661 ~ 
DOB/ER75664- 
DOBIER S676. 


DOE/ER/75681_-— 
T1 

DOE/ER/75928— 
1 

DOE/ER/80998— 
94/C0388 

DOE/ER/81229-— 
94/C0371 

DOE/ET/29372- 
T3 


DOE/ET/51013— 
305 
306 
DOE/EV- 
06194-Rev.7 
DOE/EW/50625- 
T16 


T18-Vol.4 
T18-Vol.5 
T18-Vol.6 


DOE/FE- 
0317 
0318 

DOE/FTR- 
94005436 


94006990 
DOE/ID/12772- 
4 


DOE/D/12779— 
1 


Abstract 
Number 


19:33736 
19:33737 
19:33738 
19:33739 
19:33812 
19:34411 
19:34301 
19:34302 
19:34231 
19:34232 
19:34385 
19:34379 
19:34233 
19:34234 
19:34389 
19:32034 
19:33356 


19:33357 


19:34999 
19:32156 
19:32999 
19:32866 
19:33301 
19:34833 
19:34930 
19:34188 
19:32750 
19:34471 
19:34472 
19:34473 
19:33386 
19:33387 
19:33963 
19:33520 


19:33484 


19:33740 


Source of 
Availability 


OSTI: 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OST]; 


OSTI; 


OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 


OSTI; 


OSTI 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST}; 


OSTI; 


> NTIS 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
; NTIS; 
NTIS; 


NTIS; 


NTIS 


NTIS; 


NTIS; 


; NTIS; 


NTIS; 


; NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS (US Sales Only); GPO Dep. 
NTIS (US Sales Only); GPO Dep. 
NTIS; 


GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep 
GPO Dep 
INIS; GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep 


; GPO Dep. 


GPO Dep 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE9401 8562 
DE94018563 
DES9401 8565 
DE9401 8566 
DE95000882 
DE95000409 
DE95000980 
DE94015518 
DE95000982 
DE95000602 
DE95000885 
DE94019022 
DE94017651 
DE94018574 
DE94018573 
DE94019025 


DE95000496 


DE95000894 


DE95000403 
DE94018941 
DE95000766 
DE95000618 
DE94019195 
DE9401 8650 
DE94018651 
DE94019045 
DE94017279 
DE94019075 
DE94019076 
DE94019077 
DE94018421 
DE95001226 
DE94005436 
DE94006990 


DE94017505 


DE94015947 


DOE/D/12779— 


Distribution 
Category 


MF-406 
MF-406 
MF-406 
MF-406 
MF-401 
MF-408 
MF-402 
MF-403 
MF-402 
MF-402 
MF-408 
MF-408 
MF-402 
MF-408 
MF-400 
MF-400 
MF-400 


MF-400; 
MF-402 


MF-400 
MF-400 
MF-106 
MF-109 


MF- 
1370 


MF-420 
MF-421 


MF-600 


MF- 
2000 
MF- 
2000 
MF- 
2000 
MF- 
2000 


MF-101 
MF-131 


MF-414; 
MF-405 
MF-700 


PC- 
1415 


PC- 
1418 
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DOE/D/12942-— 


Report 
Number 


DOE/ID/12942- 
1 


DOE/ID/13040— 
T24 


DOE/ID/13220- 
T1 


DOE/IG- 


DOE/MC/10637- 
3827 
3832 
94/C0364 
DOE/MC/11076— 
3847 
3884 
DOE/MC/21023- 
94/C0349 
94/C0352 
94/C0355 


94/C0362 
DOE/MC/23167— 
3862 
DOE/MC/23170— 
94/C0360 
94/C0363 
DOE/MC/24116— 
3848 
DOE/MC/24257- 
94/C0389 
DOE/MC/25003-— 
94/C0384 
DOE/MC/25006— 
94/C0385 
94/C0386 
DOE/MC/25031— 
3834 
DOE/MC/25034— 
94/C0394 
DOE/MC/25038— 
3876 
DOE/MC/25140- 
3899 
94/C0350 
94/C0353 


DOE/MC/25177- 
94/C0390 
DOE/MC/26006— 
3731 
DOE/MC/26026— 
94/C0396 
DOE/MC/26031-— 
3906 
DOE/MC/26038— 
3823 
DOE/MC/26042- 
3903 
94/C0381 
94/C0382 
94/C0383 
DOE/MC/26239- 
94/C0375 
94/C0376 


Abstract 
Number 


19:33514 


19:33437 


19:33574 


19:35008 
19:32429 
19:34362 
19:33377 
19:34303 
19:32356 
19:32060 


19:34304 
19:32157 


19:32205 
19:32206 
19:32061 
19:32207 
19:32987 


19:32062 
19:32988 


19:32063 
19:33000 
19:32064 


19:32158 
19:32065 


19:32341 
19:32989 
19:32188 
19:32209 


19:32066 
19:32208 


19:32210 
19:33410 
19:32159 
19:32300 
19:32067 
19:32070 
19:32160 
19:32068 
19:32069 


19:33001 
19:32071 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 


OSTI (Free of Charge); INIS 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE95001153 


DE94016644 


DE94018654 


T194019083 
T194019071 
T195000877 
T195000876 
DE94012261 
DE94012265 
DE95000573 


DE94012279 
DE95000009 


DE95000566 
DE94019098 
DE95000569 
DE95000574 
DE94004150 


DE95000549 
DE95000595 


DE94012280 
DE95000665 
DE95000651 


DE95000650 
DE95000667 


DE94012268 
DE95000763 
DE94019174 
DE95001141 


DE95000445 
DE95000444 


DE95000661 
DE94004114 
DE95000659 
DE95001139 
DE94012257 
DE95001323 
DE95000654 
DE95000653 
DE95000652 


DE95000656 
DE95000655 


Distribution 
Category 


ME- 
1501 


MF- 
1248 


MF- 
2000 


PC-960 
PC-960 
PC-960 
PC-960 
MF-113 
PC-113 
MF-109 


PC-107 
MF-107 


MF-103 
MF-103 
MF-103: 
MF-109 
MF-103 
MF-114 


MF-106 
MF-109 


MF-109 
MF-106 
MF-105 


MF-103 
MF-106 


PC-132 
MF-114 
MF-107 
MF-106 
MF-109 
MF-103; 
MF-106; 
MF-109 
MF-103 
MF-110 
MF-107 
MF-122 
MF-106 
MF-106 
MF-106 
MF-106 
MF-106 


MF-106 
MF-106 





DOE/MC/30127- 


Report Abstract Source of Order Distribution 
Number Number Availability L Number Category 


DOE/MC/26288—- 
3886 19:32073 OSTI; NTIS; GPO Dep. .99: DE95001142 MF-105 
94/C0359 19:32072 OSTI; NTIS; GPO Dep. .99: DE95000575 MF-106 
DOE/MC/26365— 
94/C0372 19:32867 OSTI; NTIS; GPO Dep. .99: DE95000764 MF-109 
DOE/MC/26366- 
94/C0366 19:32868 OSTI; NTIS; GPO Dep. .99: DE95000346 MF-106 
DOE/MC/26372- 
94/C0368 19:32074 OSTI; NTIS; GPO Dep. .99: DE95000548 MF-106 
DOE/MC/27224— 
3808 19:32161 OSTI; NTIS; GPO Dep. 99: DE94012254 PC-109 
DOE/MC/27226— 
3905 19:32076 OSTI; NTIS; GPO Dep. .99: DE95001140 MF-109 
94/C0395 19:32075 OSTI; NTIS; GPO Dep. .99: DE95000617 MF-109 
DOE/MC/272239- 
3907 19:32211 OSTI; NTIS; GPO Dep. .99: DE95001137 MF-103 
DOE/MC/27233- 
94/C0374 19:32162 OSTI; NTIS; GPO Dep. .99: DE95000649 MF-109; 
MF-106 
DOE/MC/27259— 
3873 19:33002 OSTI; NTIS; GPO Dep. .99: DE94012297 MF-109 
94/C0358 19:32077. OSTI; NTIS; GPO Dep. -99: DE95000571 MF-109 
DOE/MC/27339- 
3842 19:32078 OSTI; NTIS; GPO Dep. 99: DE94012274 PC-109 
DOE/MC/27391- 
3836 19:32079 OSTI; NTIS; GPO Dep. .99: DE94012269 MF-109 
DOE/MC/27423- 
3871 19:32081 OSTI; NTIS; GPO Dep. 99: DE94012296 MF-106 
94/C0357 19:32080 OSTI; NTIS; GPO Dep. .99: DE95000570 MF-109 
DOE/MC/28053— 
94/C0367 19:32082 OSTI; NTIS; GPO Dep. 99: DE95000547 MF-109 
DOE/MC/28130- 
3910 19:32363 OSTI; NTIS; GPO Dep. .99: DE95001136 MF-132 
DOE/MC/28162- 
3911 19:32163 OSTI; NTIS; GPO Dep. 99: DE95001138 MF-107 
DOE/MC/28178- 
3882 19:32348 OSTI; NTIS; GPO Dep. .99: DE95000007 MF-131 
DOE/MC/29061-— 
3763 19:32361 OSTI; NTIS; GPO Dep. .99: DE94004133 MF-111; 
MF-113 
3764 19:32990 OSTI; NTIS; GPO Dep. .99: DE94004134 MF-111 
DOE/MC/29116— 
3913 19:32430 OSTI; NTIS; INIS; GPO Dep. .99: DE95001135 MF- 


2070 
DOE/MC/29244— 


3850 19:32164 OSTI; NTIS; GPO Dep. .99: DE94012281 MF-103 
DOE/MC/29245— 

94/C0370 19:32869 OSTI; NTIS; GPO Dep. .99: DE95000619 MF-109 
DOE/MC/29246- 

94/C0365 19:32165 OSTI; NTIS; GPO Dep. .99: DE95000354 MF-106 
DOE/MC/29264— 

3867 19:32992 OSTI; NTIS; GPO Dep. .99: DE94012292 MF-103 

94/C0393 19:32991 OSTI; NTIS; GPO Dep. .99: DE95000660 MF-107 
DOE/MC/29310- 

3840 19:32993 OSTI; NTIS; GPO Dep. .99: DE94012272 PC-109 
DOE/MC/29467-— 

3785 19:34305 OSTI; NTIS; GPO Dep. .99: DE94018528 MF- 

2000 
3877 19:33358 OSTI; NTIS; GPO Dep. ; DE95001325 MF- 
2000 

DOE/MC/30005-— 

9$4/C0387 19:32166 OSTI; NTIS; GPO Dep. 
DOE/MC/30010- 

3914 19:32084 OSTI; NTIS; GPO Dep. 

94/C0361 19:32083 OSTI; NTIS; GPO Dep. 
DOE/MC/30126- 

3843 19:34306 OSTI; NTIS; GPO Dep. 

3916 19:32037 OSTI; NTIS; GPO Dep. 

94/C0391 19:32036 OSTI; NTIS; GPO Dep. 
DOE/MC/30127- 

94/C0392 19:32167 OSTI; NTIS; GPO Dep. 


+ 
© 
© 


DES5000666 MF-106 


DE95001481 MF-106 
DE95000550 MF-106 


aA at 


DE94012275 PC-106 
DE95001591 MF-113 
DE95000813 MF-109 


m mmm mim m 


g 888 88 


DE95000812 MF-106 





Report 
Number 


DOE/MC/30168— 
94/C0348 


DOE/MC/30246— 
3852 
DOE/MC/30247— 
3895 
DOE/MC/30251— 
3853 
DOE/MC/30252- 
3918 
DOE/METC— 
94/1008-Vol.1 


94/1008-Vol.2 


DOE/METC/C-— 
94/7134 
94/7136 
94/7140 


94/7141 
94/7142 


94/7144 
94/7145 
94/7146 
94/7148 


94/7149 
94/7151 


94/7153 
94/7154 


94/7155 

94/7156 

94/7157 
DOE/MT/92002- 

7 
DOE/MT/92005— 

5 
DOE/MT/92006— 

9 
DOE/MT/92007- 

8 
DOE/MT/92019— 

T1 
DOE/MT/92021- 

1 

2 

3 

4 
DOE/MT/93005— 

94/C0398 
DOE/MT/93008— 

94/C0369 
DOE/MWIP- 

5 


DOE/NASA- 
50306-5 


DOE/NV- 
358-Rev.2 
381 


Abstract 
Number 


19:34412 


19:32362 


19:32994 


19:32168 


19:32169 


19:32212 


19:32085 


19:33411 
19:33395 
19:33003 
19:33930 
19:32086 
19:33004 
19:32087 
19:32088 
19:32995 
19:32213 
19:33005 


19:32089 
19:32090 


19:32996 
19:32133 
19:32091 

19:32334 
19:32330 
19:34307 
19:32331 

19:32134 
19:32214 
19:32215 
19:32216 
19:32217 
19:32170 
19:32870 


19:32431 


19:33509 


19:34413 
19:34308 
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Source of 
Availability 


OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


; NTIS; 


; NTIS; 


NTIS; 


; NTIS 


; NTIS; 


; NTIS; 


; NTIS 


; NTIS 


; NTIS; 


; NTIS 
; NTIS 


NTIS; 


; NTIS; 


NTIS 


; NTIS; 


NTIS; 


; NTIS 


; NTIS; 


; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 
; NTIS 


- NTIS 


; NTIS 


NTIS 
NTIS 


- INIS; GPO Dep. 


; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep 


GPO Dep 


GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep 
GPO Dep 


GPO Dep 
GPO Dep 


GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep 
; GPO Dep 
; GPO Dep 
; GPO Dep 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 


; INIS; GPO Dep. 
; INIS; GPO Dep. 


Order 
Number 


DE95000567 


DE94012283 
DE95001134 
DE94012284 
DE95001324 


DE94012252 


DE94012253 


DE94019096 
DE95000576 
DE94019095 
DE94019097 
DE95000580 
DE95000721 
DE95000579 
DE95000577 
DE95000720 
DE95000594 
DE95000582 


DE95000578 
DES5000592 


DE95000588 
DE95000593 
DES5000581 
DE94018749 
DE94018796 
DE94018771 
DE94018758 
DE95000397 
DE94018753 
DE94018752 
DE94018751 
DE94018750 
DE95000657 
DE95000620 


DES5000999 


DE95000322 


DE95001302 
DE95001290 


Distribution 
Category 


MF- 
2050 


MF-111 
MF-111 
MF-106 
MF-106 


MF-103; 
MF-106; 
MF-111 
MF-103; 
MF-106; 
MF-111 


MF-110 
MF-101 
MF-104; 
MF-114 
MF-104; 
MF-111 
MF-103; 
MF-106 
MF-106 
MF-106 
MF-106 
MF-104; 
MF-111 
MF-104; 
MF-111 
MF-106; 
MF-109 
MF-106 
MF-106; 
MF-114 
MF-111 
MF-115 
MF-106 


MF-122 
MF-107 
MF-121 
MF-122 
MF-122 
MF-103 
MF-103 
MF-103 
MF-103 
MF-106 
MF-109 


MF- 
202 


PC- 
1409 


MF-707 
MF- 
2010 





DOE/PC/89804— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 
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OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/AL/58309-56 
See DOE/AL/58309-57 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/CR-4639-Vol.5-Rev.4-Pt.2 
See NUREG/CR-4639-Vol.5-Rev.4-Pt.3 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


©2000 © 


meee tt 
888888 


mmmmm mmmmmm 
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o 
9 
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Order 
Number 


DE95700170 
DE95700159 


DE95700172 


DE95700171 
DE95700173 


DE95703322 
DE95703334 
DE95708011 


DE95703313 
DE95703314 
DE95703333 
DE95703319 
DE95703332 
DE95703331 
DE95703330 
DE95703329 


DE95703433 
DE95703320 
DE95703323 
DE95703327 


DE95707599 
DE95703312 
DE95703432 
DE95703321 
DE95703277 
DE95703275 
DE95707603 
DE95707601 
DE95703276 
DE95703324 
DE95703326 
DE95703328 
DE95703325 
DE95703211 


DE95700154 
DE95700153 
DE95700152 
DE95700151 


DE94019132 
DE94019204 
DE94019133 
DE94018836 
DE94019100 
DE94019134 


DE94016797 
DE94019207 
DE94019208 


DE94019205 
DE94019202 


DE94016919 


DE94017607 


DE94017609 


EGG-MS- 


Distribution 
Category 


MF-702 
MF-702 
MF-702 
MF-702 
MF-702 
MF- 
2000 
MF-708 
MF-708 
MF-708 
MF-721 
MF-700 


PC-902; 
PC-940 


MF- 
2020 
MF- 
2020 
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EGG-MS— 


Report 
Number 


11211-Vol.2 
11303 
11400 


EGG-WM- 
10955 

EGG-WTD- 
10973 

EIs— 
94019034 

ES/ER/TM- 
108 


56/V1 
56/V2 


ESTSC- 
000200AL0I101 
000260SUN0000 
0003370760000 
000587SUN0000 
000667IPS0201 
000675IBMMFO0O 
000701 DOVAX00 
000709D0VAX00 
000715IBMPCO00 
000720SGIIP00 
000720SUN0000 
000722SUNO0000 
000730SEQSMO00 
000741U110800 
000742iIBMPC00 
000746IBMPC00 

ESTSC/NRC— 
000176IBMPC01 
000657IBMPCO00 

ESTSC/NRC/R- 
000731IB38600 
000731IBMPC00 

ETDE-GB- 

635 
636 

ETDE/DE-mf- 
95702630 
95702632 
95702814 
95703029 
95703055 
95703132 
95703210 
95703370 
95703386 
95703387 
95703396 
95703425 
95703441 
95703475 
95703476 
95703478 


95703514 
95703518 
95703542 


Abstract 
Number 


19:32453 
19:32454 


19:33850 


19:33851 
19:32758 
19:32335 
19:34240 
19:35090 


19:34314 


19:35040 
19:35041 
19:35042 
19:35043 
19:35044 
19:35045 
19:35046 
19:35047 
19:35048 
19:35049 
19:35050 
19:35051 
19:35052 
19:35053 
19:35054 
19:35055 


19:35056 
19:35057 


19:35058 
19:35059 


19:33315 
19:33316 


19:33396 
19:33397 
19:33329 
19:33398 
19:33399 
19:34241 
19:34242 
19:33440 
19:33503 
19:33504 
19:33345 
19:32966 
19:35009 
19:35001 
19:34474 
19:32881 


19:32947 
19:32234 
19:33511 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OST}; NTIS 


Tl; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


; GPO Dep. 


INIS 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


ESTSC 
ESTSC 


ESTSC 
ESTSC 


OSTI 
OSTI 


OSTI 
OSTI 
OSTI 
OSTI 
OSTI 
OST! 


; NTIS (US Sales Only); INIS 
; NTIS (US Sales Only); INIS 


; NTIS (US Sales Only) 
; NTIS (US Sales Only) 
; NTIS (US Sales Only) 
; NTIS (US Sales Only) 
; NTIS (US Sales Only) 
; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI 
OSTI 


; NTIS (US Sales Only) 
; NTIS (US Sales Only 


) 
OSTI; NTIS (US Sales Only) 
) 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only) 


( 

OSTI; NTIS (US Sales Only) 
( 
( 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSsTI 


; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; 


; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


Order 
Number 


DE94017610 
DE95000333 


DE95000332 


DE94010705 
DE94010711 
DE94019034 
DE94019212 
DE94019214 


DE94019215 


DE95700095 
DE95700096 


DE95702630 
DE95702632 
DE95702815 
DE95703029 
DE95703055 
DE95703132 
DE95703210 
DE95703370 
DE95703386 
DE95703387 
DE95703396 
DE95703425 
DE95703441 
DE95703475 
DE95703476 
DE95703478 


DE95703514 
DE95703518 
DE95703542 


Distribution 
Category 


MF- 
2020 
MF- 
2020 
MF- 
2020 


MF-812 


MF-940 


async legate aaa a a a a el aD 
SB4L/C-ERA Vol. 19, No. 12 





FNAL/C— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 
ETDE/JP-mf- 


95706678 19:32245 OSTI; NTIS; Available from Japan National Oil DE95706678 

Corporation, 2-2, Uchisaiwaicho 2-chome, 

Chiyoda-ku, Tokyo, Japan 

EUR- 
14645 19:34113 OSTI; NTIS (US Sales Only); INIS TI95600652 
14646 19:34114 OSTI; NTIS (US Sales Only); INIS TIS5600653 
14910 19:34414 OSTI; NTIS (US Sales Only); INIS TI95600227 
15248 19:34390 OSTI; NTIS (US Sales Only); INIS TI95600455 

EUR-CEA-FC— 
1476 19:34835 OSTI; NTIS (US Sales Only); INIS TI95601114 
1495 19:34836 | OSTI; NTIS (US Sales Only); INIS TI95601120 
1498 19:34837 OSTI; NTIS (US Sales Only); INIS T195601 107 
1499 19:34838 OSTI; NTIS (US Sales Only); INIS TI95601 104 
1500 19:34839 OSTI; NTIS (US Sales Only); INIS T195601 121 
1502 19:34030 OSTI; NTIS (US Sales Only); INIS TI95600538 

FE-MIT-— 
92111-7 19:32920 See DOE/PC/92111-T6 

FEMP- 


2349 19:32455 OSTI; NTIS; INIS; GPO Dep. ; DE94015809 


2353 19:32456 OSTI; NTIS; INIS; GPO Dep. .99: DE94018444 


FFA-TN- 
94-04 19:32978 See NUTEK-VIND—94-10 
FFAP-A- 
1017 19:32967 OSTI; NTIS DE95707393 
FNAL-TM- 
1899 19:34117 OSTI; NTIS; INIS; GPO Dep. 
1900 19:34035 OSTI; NTIS; INIS; GPO Dep. 
FNAL/C— 
94/102 19:34031 OSTI; NTIS; INIS; GPO Dep. 
94/205-E 19:34115 | OSTI; NTIS; INIS; GPO Dep. 
94/212-E 19:34620 OSTI; NTIS; INIS; GPO Dep. 
94/215-E 19:34592 OSTI; NTIS; INIS; GPO Dep. 
94/220-E 19:34621 OSTI; NTIS; INIS; GPO Dep. 
94/221-E 19:34622 OSTI; NTIS; INIS; GPO Dep. 
94/222-E 19:34623 OSTI; NTIS; INIS; GPO Dep. 
94/224-E 19:34624 OSTI; NTIS; INIS; GPO Dep. 
94/227-E 19:34625 OST}; NTIS; INIS; GPO Dep. 
94/228-E 19:34626 OSTI; NTIS; INIS; GPO Dep 
94/235-E 19:34627 OSTI; NTIS; INIS; GPO Dep. 
94/237-E 19:34628 OSTI; NTIS; INIS; GPO Dep 
94/241-E 19:34629 OSTI; NTIS; INIS; GPO Dep 
94/242-E 19:34116 OSTI; NTIS; INIS; GPO Dep. 
94/243-E 19:34032 OSTI; NTIS; INIS; GPO Dep. 
94/245 19:34630 OSTI; NTIS; INIS; GPO Dep. 
94/247-E 19:34631 OSTI; NTIS; INIS; GPO Dep. 
94/249 19:33976 OSTI; NTIS; INIS; GPO Dep. 
94/250 19:33997 OSTI; NTIS; INIS; GPO Dep. 
94/251-E 19:34632 OSTI; NTIS; INIS; GPO Dep. 
94/257-E 19:34033  OSTI; NTIS; INIS; GPO Dep. 
94/258-E 19:34633 OSTI; NTIS; INIS; GPO Dep. 
94/261-E 19:34634 OSTI; NTIS; INIS; GPO Dep 
94/264 19:34527 OSTI; NTIS; INIS; GPO Dep. 
94/265-E 19:34635 OSTI; NTIS; INIS; GPO Dep. 
94/266-E 19:34636 OSTI; NTIS; INIS; GPO Dep. 
94/267-E 19:34637 OSTI; NTIS; INIS; GPO Dep. 
94/269-E 19:34638 OSTI; NTIS; INIS; GPO Dep. 
94/271-E 19:34639 OSTI; NTIS; INIS; GPO Dep. 
94/275-E 19:34640 OSTI; NTIS; INIS; GPO Dep. 
94/276-E 19:34641 OSTI; NTIS; INIS; GPO Dep. 
94/280-E 19:34642 OSTI; NTIS; INIS; GPO Dep. 


© 
© 


DE94018981 MF-414 
DE95000646 MF-414 


mm 
© 
© 


© 
© 


DE94017980 MF-414 
DE94018986 MF-414 
DE94018996 MF-414 
DE94018980 MF-414 
DE94017981 MF-414 
DE94018988 MF-414 
DE94018994 MF-414 
DE95000564 MF-414 
DE94018987 MF-414 
DE94018983 MF-414 
DE94018982 MF-414 
DE94018993 MF-414 
DE95000642 MF-414 
DE94018985 MF-414 
DE95000563 MF-414 
DE9401 8990 MF-414 
DE95000641 MF-414 
DE94018991 MF-414 
DE94018984 MF-414 
DE94018979 MF-414 
DE95000562 MF-414 
DE94018989 MF-414 
DE95000561 MF-414 
DE95000647 MF-414 
DE95000560 MF-414 
DE95000727 MF-414 
DE94018992 MF-414 
DE95000559 MF-414 
DE95000558 MF-414 
DE95000648 MF-414 
DE95000726 MF-414 
DE95000565 MF-414 


( ( 000000 © 
SESEESESEESESESES 


MMMM M MMMM MMMMMM MMMM 
SSSEBSESEEEEEEE 


19:33977  OSTI; NTIS; INIS; GPO Dep. -99: DE95000836 MF-414 
19:34647 OSTI; NTIS; INIS; GPO Dep. .99: DE95000729 MF-414 
19:34648 OSTI; NTIS; INIS; GPO Dep. .99: DE95000728 MF-414 
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94/327-E 
FRCEA-TH- 

402 

403 

404 

406 
FRCR- 

449 
FRDINI- 

0007. 
FRNC-TH- 

3739 
FVU- 

93-10 
FVU-FU- 

93-2 
FZR- 

35 

46 
GA-A- 

21247 

21295 

21593 


21594 
21597 
21707 
21708 
21719 
21735 
21754 
GKSS-— 
94/E/1 
GRS-F- 
1/1993 
GRS-F-BL-— 
3+4/1993 
GSF- 
35/93 
4/94 
GSE 
94-09 


94-38(prepr.) 


94-40(prepr. 
94-41 (prepr.) 
94-42(prepr. 
94-43(prepr. 
94-44(prepr. 
94-45(prepr. 
94-48(prepr. 
94-49(prepr. 
94-50(prepr. 
94-51 (prepr. 
GTK-TUTK-— 
117 
HD-THEP— 
94-6 
HEP-LAT- 
9405005 
HEP-PH- 
9405299 
9405300 
9405301 
9406235 
9406421 
HEP-TH- 
9405002 
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19:34681 


19:33642 
19:34712 
19:34934 
19:34765 


19:34832 


19:33199 


19:33473 


19:33508 


19:32851 


19:34498 
19:33034 


19:34207 
19:34935 
19:33148 


19:33144 
19:33149 
19:34936 
19:34840 
19:34937 
19:34938 
19:34939 


19:35010 
19:33278 
19:33279 


19:34415 
19:34486 


19:34391 
19:34702 
19:34703 
19:33786 
19:34713 
19:34714 
19:34696 
19:34651 
19:34118 
19:34758 
19:34759 
19:34715 


19:32192 
19:34586 
19:34561 
19:34609 
19:34586 
19:34607 
19:34610 
19:34611 


19:34562 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/ER/54241-134 
See CNIC—00818 

OSTI; NTIS (US Sales Only) 
See SVF-512 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 

OSTI; NTIS (US Sales Only); 

OSTI; NTIS (US Sales Only); 
( ); INIS 
(US Sales Only); 

OSTI; NTIS (US Sales Only); 
( ) 
( 


OSTI; NTIS (US Sales Only 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


INIS 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


ak ob 
© © © 
© 0 © 


mmmmmmm mmm 


oe at ab ob ok = 
8888888 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS 


See DESY-94-081 


See DESY-94-079 


See DESY-94-083 
See DESY-94-081 
See DESY-94-076 
See DESY-94-086 
See DESY-94-089 


See DESY-—94-080 


DE95001284 


DE95600166 
DE95601054 
DE95601130 
DE95601131 


DE95700155 


DE95600517 


DE95707997 
DE95702972 


DE94018615 
DE94017976 
DE95000768 


DE94017557 
DE94017558 
DE94018346 
DE94017977 
DE94019105 
DE94018345 
DE94017509 


DE95702628 
DE95707810 
DE95708061 


DE95708477 
DE95708242 


DE95703031 
DE95703030 
DE95702652 
DE95702651 
DE95707604 
DE95707602 
DE95707600 
DE95707598 
DE95707562 
DE95707561 
DE95707560 
DE95707559 


DE95700244 





0130. 
IAEA-CN-— 
60/A6/C-P-8 
60/B-1-1-6 
60/C-1-1-5 
IAEA-IWG-NPPCL- 
94/6 
IAEA-NDS— 
136(rev.0) 
150(rev.94/3) 
88(rev.3) 
IAEA-SR-— 
189-35 
IAEA-TECDOC— 
761 
|IAF- 
90-200 
IEE-SR-— 
244 


246 


247 


IEN-CATC-SUMAR- 
01/92 
IEN-SEPRAD- 
08/86 
IFP_- 
41171 
41172 
41256 
IFT-P- 
010/94 
012/94 
014/94 
016/94 
IKE- 
4-138 


19:34499 


19:34455 
19:34457 


19:33070 


19:32457 


19:34562 
19:34589 
19:33247 
19:33248 
19:33249 
19:33250 
19:33251 
19:33252 
19:34363 


19:33996 
19:35002 


19:34810 
19:34978 
19:34809 
19:33007 
19:34716 
19:35092 
19:35091 
19:32528 
19:33071 
19:33164 


19:32339 


19:33373 


19:32233 


19:33378 


19:33900 


19:33852 


19:32235 
19:32290 
19:33725 


19:34717 
19:34652 
19:34504 
19:34697 


19:34738 


See LBL-35965 


See NIRS-M-90 
See NIRS-M-99 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS 


See DESY-94-080 
See DESY-94-098 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See CNIC—00797 
See CNIC—00809 


See DOE/ER/53198-250 
See SAND—-94-0977C 
See DOE/ER/53198-249 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See SAND—94-0495C 
OSTI; NTIS (US Sales Only); INIS 
See NASA-TM-103168 


OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo,Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo,Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo,Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


mmmmmmm 
of ok ai ak ee 
8888888 


DE95707996 


DE95600667 


DE95000476 
DE95000704 
DE95000705 
DE95000708 
DE95000693 
DE95000477 
DE94016996 


DE94636544 
DE95602709 


DE95602487 
DE95602488 


DES5602203 


DE95706055 


DE95706056 


DE95706057 


DE95706677 


DE95600527 
DE95600529 


DE95700158 
DE95700157 
DE95700156 


DE95601021 
DE95600934 
DE95600839 
DE95601009 


DE95702742 
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INDC(CCP)- 


Report 
Number 


INDC(CCP)— 
363 
INIS-BR- 

3397 
3398 
3399 
3400 
3401 
3402 
3409 
3410 
3411 
3412 
3413 
3414 
3415 
3416 
3417 
3418 
3419 
3420 
3421 
3422 
3423 
3424 
3425 
3426 
3438 
3439 
3440 
3441 

3442 


14324 
14325 
14326 


1s-7-4327 


Abstract 
Number 


19:34698 


19:34416 
19:34417 
19:33643 
19:33644 
19:34119 
19:33389 
19:33317 
19:34418 
19:32369 
19:34419 
19:34420 
19:34315 
19:34739 
19:33203 
19:34749 
19:34705 
19:34766 
19:34120 
19:34740 
19:34741 

19:34792 
19:34392 
19:33318 
19:33319 
19:33182 
19:33183 
19:33184 
19:33185 
19:33035 
19:34364 
19:33211 

19:33901 


19:32823 


19:35011 
19:35012 
19:33186 
19:35013 
19:35014 


19:33089 
19:33579 
19:34421 

19:34403 
19:34450 
19:33346 
19:33366 
19:33367 
19:33368 
19:32854 
19:34782 
19:34250 
19:34940 
19:33212 
19:34742 
19:35015 
19:35016 
19:34332 


19:33742 
19:32855 
19:33688 
19:32461 
19:33787 


Source of 
Availability 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST}; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI: 


NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Saies Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94636815 


DE95600228 
DE95601678 
DE95600163 
DE95600164 
DE95600628 
DE95600764 
DE95600800 
DE95600332 
DE95600130 
DE95600249 
DE95601835 
DE95601629 
DE95602762 
DE95602169 
DE95602790 
DE95602690 
DE95603012 
DE95602270 
DE95602764 
DE95602765 
DE95603115 
DES5601923 
DE95602455 
DE95602456 
DE95603860 
DE95603861 
DE95603862 
DE95603863 
DE95603891 
DE95603512 
DE95603877 
DE95603814 


DE95600511 


DE95703983 
DE95703991 
DE95709894 
DE95709897 
DE95709896 


DE95602204 
DE95601504 
DE95600046 
DE95600280 
DE95600338 
DE95600438 
DE95600710 
DE95600694 
DE95600711 
DE95600518 
DE95703318 
DE95703264 
DE95708014 
DE95708013 
DE95703209 
DE95707841 
DE9570784 


DE95600025 
DE95602085 
DE95600171 
DE95600668 
DE95600051 


Distribution 
Category 


858 _ ERA Vol. 19 
Source of 


Availability 


Abstract 
Number 


GPO 
Dep. 


Order 
Number 


Distribution 
Category 





Report 
Number 


14328 
14329 
14330 
14331 
14332 
14333 
14334 
14335 
14336 
14337 
14338 
14339 
14341 
14342 
14343 
14344 
14345 
14346 
14353 
14361 
14362 
14363 
14364 
14373 
15000 
15002 
15009 
15010 
15011 
15012 
15020 
15021 
15022 
15023 
15024 
15025 
15026 
15028 
15029 
15030 
15031 
15032 
15033 
15034 
15036 
15037 
15038 
15042 
INS- 
1027 
1028 
1032 
1033 
1034 
1036 
iPP— 

2/315 
2/316 
2/320 
2/321 
2/324 


W191 


Abstract 
Number 


19:34150 
19:33216 
19:34151 
19:33914 
19:33743 
19:32856 
19:32965 
19:33347 
19:34453 
19:34152 
19:33744 
19:34508 
19:32857 
19:34153 
19:33788 
19:32462 
19:32927 
19:33094 
19:34333 
19:33902 
19:33090 
19:33217 
19:33903 
19:32858 
19:34653 
19:34365 
19:33028 
19:33029 
19:33964 
19:34685 
19:34251 
19:34252 
19:34253 
19:34254 
19:34255 
19:33811 
19:33745 
19:32964 
19:32191 
19:34256 
19:34366 
19:34257 
19:34258 
19:34259 
19:32464 
19:34718 
19:34654 
19:33177 


19:34783 
19:34595 
19:34719 
19:34720 
19:34721 
19:34699 


19:34942 
19:34943 
19:34944 


19:34841 
19:34793 


19:34847 
19:34945 


19:33904 


Abstract 
Number 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


( 
NTIS (US Sales Only); 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


; INIS 
; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


> INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


OSTI: NTIS (US Sales Only): INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 


NTIS; GPO Dep. 


Source of 
Availability 


E 1.99: 


GPO 
Dep. 


IS-M- 





Order 
Number 


DE95600654 
DE95600558 
DE95600629 
DE95600541 
DE95600026 
DE95600523 
DE95600433 
DE95600439 
DE95600250 
DE95600655 
DE95600027 
DE95600841 
DE95602086 
DE95602271 
DE95601309 
DE95602336 
DE95602439 
DE95600153 
DE95603507 
DE95602088 
DE95602205 
DE95602171 
DE95602089 
DE95603801 
DE95707842 
DE95703510 
DE95707882 
DE95707839 
DE95707789 
DE95707993 
DE95703032 
DE95703449 
DE95703091 
DE95703023 
DE95703024 
DE95703484 
DE95702870 
DE95703443 
DE95703450 
DE95703500 
DE95708783 
DE95708360 
DE95707786 
DE95707785 
DE95708740 
DE95707753 
DE95707597 
DE95708012 


DE95703782 
DE95703783 
DE95709839 
DE95703919 
DE95703920 
DE95703921 


DE95708806 
DE95708818 
DE95708845 


DE95708600 
DE95708478 


DE95708578 
DE95703092 
DE94014240 


Order 
Number 


Distribution 
Category 


MF-405 LA— 


Distribution 
Category 





ITP-UH- 
05/94 19:34564 See DESY-—94-104 
ITRI- 
142 19:34394 OSTI; NTIS; GPO Dep. .99: DE95000670 
IVA-R- 
408 19:33412 OSTI; NTIS DE95707433 
IVL-B- 
1159 19:33348 OSTI; NTIS; INIS DE95707432 
IWG-LMNPP- 
19:33008 OSTI; NTIS (US Sales Only); INIS DE95600564 
19:33040  OSTI; NTIS (US Sales Only); INIS DE95600001 
19:33191  OSTI: NTIS (US Sales Only); INIS DE95600542 


19:33689 OSTI; NTIS; INIS DE95703970 
19:33206 OSTI; NTIS; INIS DE95703892 
19:33091 OSTI; NTIS; INIS DE95703898 
19:34946 OSTI; NTIS; INIS DE95709765 
19:33207 OST}; NTIS; INIS DE95703901 
19:33063 OSTI; NTIS; INIS DE95703900 
19:34947 OSTI; NTIS; INIS DE95703895 
19:34871 OSTI; NTIS; INIS DE95709768 
19:33138 | OSTI; NTIS; INIS DE95703899 
19:35093 OSTI; NTIS; INIS DE95703897 
19:34948 OSTI; NTIS; INIS DE95703894 
19:33208 OST; NTIS; INIS DE95703896 
19:32370 OSTI; NTIS; INIS DE95703893 
19:34872 OSTI; NTIS; INIS DE95709767 
19:34873 OSTI; NTIS; INIS DE95709766 
19:33582 OSTI; NTIS; INIS DE95703902 
19:33583 OSTI; NTIS; INIS DE95703903 
19:33813 OSTI; NTIS; INIS DE95703776 
19:34949 OSTI; NTIS; INIS DE95709770 
19:34950 OSTI; NTIS; INIS DE95709769 
19:33263 OSTI; NTIS; INIS DE95703916 
19:33064 OSTI; NTIS; INIS DE95703922 
19:33150 OSTI; NTIS; INIS DE95703923 
19:34951 OSTI; NTIS; INIS DE95703915 


19:34704 OSTI; NTIS (US Sales Only); INIS DE95601012 
JOY/KT-JULK- 


105 19:32892 OSTI; NTIS 


DE95700217 
JOY/MT-TIED- 
6 


19:34334 OSTI; NTIS DE95700212 
15-Vol.1 19:33405 OSTI; NTIS DE95700214 
20-Vol.2 19:32893 OST}; NTIS DE95700213 

JPL-D- 


1226 19:33155 OSTI; NTIS; GPO Dep. 
JPL/D- 

1069 19:33151 OSTI; NTIS; GPO Dep. 

1085 19:33152 | OSTI; NTIS; GPO Dep. 

1113 19:33153  OSTI; NTIS; GPO Dep. 

11373 19:33310 OSTI; NTIS; GPO Dep. 


DE94051279 


DE94051276 
DE94051278 
DE94051277 
DE94019242 


1183 19:33154 OSTI; NTIS; GPO Dep. 
1261 19:33156 OSTI; NTIS; GPO Dep. 
1268 19:33157  OSTI; NTIS; GPO Dep. 
1424 19:33158 OSTI; NTIS; GPO Dep. 
1429 19:33159 OSTI; NTIS; GPO Dep. 
2185-issue-2 19:33160 OSTI; NTIS; GPO Dep. 
2513 19:33161 OSTI; NTIS; GPO Dep. 
8045 19:33162 OSTI; NTIS; GPO Dep. 
Jue 
2768 19:33690 OSTI; NTIS (US Sales Only); INIS DE95703556 
2827 19:34395 OSTI; NTIS (US Sales Only); INIS DE95708491 
2859 19:32465 OSTI; NTIS (US Sales Only); INIS DE95708319 


DE94051270 
DE94051272 
DE94051271 
DE94051275 
DE94051281 
DE94051274 
DE94051280 
DE94051273 


mmmmmmmm mm 


oh ab oh ot ot <A ot 28 
88888888 
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119 

121 

122 
KTH-FKT-FR— 

93-26 
KTH-MEK-TR-— 

94-3 

94-4 

94-5 

94-6-SE 
KTM/E-A- 

2 
KTM/E-B- 

153 

163 

167 

169-Ed.2 

178 
j 

15854-2 
LA— 

12734-SR 


12764-ENV 
12828-PR 
12840-PR 
12841-MS 
12843-MS 


12847-MS 


19:34722 
19:34180 
19:32466 


19:32864 
19:32468 


19:33264 


19:33937 
19:33585 
19:34197 
19:33980 


19:33586 
19:33280 
19:33691 
19:32467 
19:33789 
19:33030 
19:33747 
19:33647 
19:33281 
19:33282 
19:34687 
19:34797 
19:33283 
19:34962 
19:33284 


19:34261 
19:34262 
19:34263 


19:33928 


19:33836 
19:33837 
19:33838 
19:33839 


19:33379 


19:33840 
19:33441 
19:33487 
19:33488 
19:33326 


19:34923 
19:34367 
19:32708 
19:32862 
19:32863 
19:33692 
19:33748 


19:33749 


OSTI: NTIS (US Sales Only): INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See SVF-504 


OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See CONF-9307127-— 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


8 88888 8 


VcSoo 


ae 
DE957074 
DE95000767 
DE94017183 


DE95001252 
DE95000998 


DE9500 1066 


DE9401 8558 
DE94018584 
DE9401 8589 
DE94018588 


DE95703494 
DE95707749 
DE95708476 
DE95708055 
DE95707995 
DE95702810 
DE95702814 
DE95702813 
DE95707748 
DE95707751 
DE95707752 
DE95702741 
DE95707489 
DE95702808 
DE95702809 


DE95702864 
DE95702865 
DE95702714 


DE95707398 
DE95707399 
DE95707400 
DE95707397 


DE95700232 


DE95700233 
DE95700188 
DE95700234 
DE95700189 
DE95700190 


DE95000783 


DE94016643 
DE94019032 
DE94019031 
DE94018598 
DE95000782 


DE94018631 


MF- 
2010 
MF-902 
MF-500 
MF-500 
MF-700 
MF-701; 
MF-706 
MF-706 
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LA-SUB- 


Report 
Number 


LA-SUB- 
93-297 
94-7 
94-100 
94-104 
94-110 
94-111 
94-113 
94-115 
94-116 


94-120 
94-122 
94-124 


94-125 
94-127 
94-129 
94-18 


94-38 
94-76 
94-77 
LA-UR- 
94-1057 
94-1470 
94-1613 
94-1658 
94-1934 


94-1936 
94-1946 
94-2020 
94-2257 
94-2279 
94-2453 
94-2454 
94-2506 
94-2526 
94-2541 
94-2544 


94-2545 
94-2573 
94-2624 


94-2681 
94-2687 
94-2691 


94-2696 
94-2700 
94-2716 
94-2732 
94-2733 
94-2734 
94-2738 
94-2741 
94-2742 
94-2743 
94-2752 
94-2753 
94-2763 
94-2768 
94-2770 
94-2771 
94-2777 
94-2781 
94-2782 


94-2784 


Abstract 
Number 


19:35062 
19:34168 
19:33334 
19:34516 
19:34386 
19:32469 
19:33693 
19:35064 
19:32470 


19:34380 
19:34164 
19:33380 


19:34489 
19:34490 
19:34154 
19:34335 


19:34487 
19:34488 
19:35063 


19:34517 
19:33905 
19:32471 
19:32472 
19:32958 


19:32824 
19:33521 
19:33841 
19:32473 
19:33163 
19:32825 
19:33853 
19:33854 
19:33285 
19:34069 
19:32759 


19:32474 
19:32475 
19:33286 


19:33474 
19:33983 
19:34155 


19:33938 
19:32826 
19:33855 
19:32827 
19:34070 
19:33587 
19:34208 
19:34518 
19:34071 

19:34072 
19:33998 
19:33984 
19:34073 
19:34074 
19:34491 

19:34189 
19:34190 
19:34075 
19:34336 


19:34963 
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Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI: 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OST]; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS 
NTIS 
NTIS 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
NTIS; 
NTIS; 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS 


; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


NTIS 


: GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 


; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO 
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3S 


eee et et 
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Order 
Number 


DE95001400 
DE94019140 
DE94019138 
DE94017058 
DE94019141 
DE94016570 
DE94019173 
DE94019172 
DE94019171 


DE94019170 
DE94019169 
DE94019168 


DE94019167 
DE94019166 
DE94019165 
DE94019164 


DE94013606 
DE94013609 
DE95001398 


DE94009333 
DE94013249 
DE94014807 
DE94013001 
DE94014444 


DE94014450 
DE94014435 
DE94018640 
DE94016076 
DE94016069 
DE94016156 
DE94016155 
DE94016086 
DE94016161 
DE94018090 
DE94018089 


DE94018091 
DE94018080 
DE94018081 


DE94018078 
DE94018074 
DE94018075 


DE94018073 
DE94018088 
DE94018084 
DE94018266 
DE94018267 
DE94018265 
DE94018263 
DE94018262 
DE94018259 
DE94018260 
DE94018100 
DE94018099 
DE94018096 
DE94018094 
DE94018095 
DE94018093 
DE94018278 
DE94018082 
DE94018469 


DE94018275 


Distribution 
Category 


MF-905 


MF-S00 
MF-900 
MF-402 
MF-814 
MF-702 
MF-905 
MF- 
2020 
MF-408 
MF-706 
MF-940; 
MF-902 
MF-903 
MF-703 
MF-706 
MF- 
2010 
MF-703 
MF-703 
MF-705 


MF-412 
MF-706 
MF-802 
MF-940 
MF- 
1241 
MF-700 
MF-940 


MF-700 


MF-900 
MF-744 
MF-700 


MF-700 
MF- 
2030 
MF-721 
MF-700 
MF- 
2000 


MF- 
2000 

MF-706 
MF-700 
MF-706 
MF-700 


MF-704 
MF-703 


MF-700 
MF-721 
MF-414 
MF-414 


MF-703 
MF-3900 
MF-700 
MF-400 
MF- 
2010 





Report 
Number 


94-2786 
94-2787 
94-2792 
94-2793 
94-2798 
94-2799 
94-2801 
94-2804 
94-2808 


94-2809 
94-2821 
94-2831 
94-2832 
94-2834 
94-2835 
94-2836 
94-2837 
94-2840 
94-2842 
94-2846 


94-2849 
94-2850 
94-2851 
94-2860 
94-2879 
94-2880 


94-2881 
94-2886 
94-2890 
94-2897 
94-2898 


Abstract 
Number 


19:33985 
19:34076 
19:34396 
19:33287 
19:34077 
19:33986 
19:34078 
19:33987 
19:32476 


19:34079 
19:33694 
19:34381 
19:32859 
19:34080 
19:34081 
19:34191 
19:33931 
19:34082 
19:33965 
19:33939 


19:33940 
19:33941 
19:33942 
19:33695 
19:34964 
19:32760 


19:33920 
19:33921 
19:33750 
19:33856 
19:34156 
19:32828 
19:32829 
19:33999 
19:34000 
19:33790 


19:34519 
19:34454 


19:34769 


19:33696 
19:34674 
19:32477 
19:32478 
19:33697 


19:33988 
19:32479 
19:32480 
19:34520 
19:33857 
19:32761 


19:34675 
19:34794 
19:34723 
19:35094 
19:33588 
19:34083 
19:34724 
19:34876 
19:32830 
19:33858 
19:33475 
19:34795 
19:34770 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OST; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


mmmmmm mmmmmmmmmmm mmm 
i et et 


mmmmmm mmmmm m mm mmmMmMmMmmmMmmMmmmm 
ee ee 


mMmmmMmmMmmmmmmmmmm 


ee ee ee ee oe ee ae ee ey 


—_ ob 


_ 


—h od od od oth 


Order 
Number 


DE94018276 
DES4018277 
DE94018273 
DE94018272 
DE94018271 
DE94018270 
DE94018269 
DE94018292 
DE94018290 


DE94018289 
DE94018287 
DE94018284 
DE94018282 
DE94018283 
DE94018280 
DE94018281 
DE94018279 
DE94018295 
DE94018294 
DE94018307 


DE94018305 
DE94018302 
DE94018303 
DE94018301 
DE94018297 
DE94018296 


DE94018322 
DE94018321 
DE94018319 
DE94018317 
DE94018316 
DE94018315 
DE94018314 
DE94018313 
DE94018312 
DE94018311 


DE94018310 
DE94018309 


DE95000850 


DE95001156 
DE95000849 
DE95000818 
DE95000817 
DE95000851 


DE95000852 
DE95000853 
DE95000875 
DE95000873 
DE95001006 
DE95000872 


DE95000871 
DE95000896 
DE95000870 
DE95000869 
DE95000868 
DE95000867 
DES5000866 
DE95000865 
DE95001005 
DE95000861 
DE95000857 
DE95000856 
DE95000855 


LA-UR- 


Distribution 
Category 


MF-414 


MF-721 
MF-700 


MF-414 
MF- 
2020 
MF-700 
MF-704 


MF-414 


MF-741 
MF-741 
MF-414 
MF-414 
MF-712: 
MF-704 
MF-700 
MF-700 
MF-700 
MF-704 
MF-712 
MF- 
2010 
MF-706 
MF-706 


MF-700 


MF-700 
MF-700 
MF-414 
MF-414 
MF- 
1404 
MF-700 
MF- 
2010 
MF- 
1393 
MF-404 
MF-412 
MF-700 
MF-700 
MF-701; 
MF-706 
MF-414 
MF-721 
MF-703 
MF-412 
MF-700 
MF- 
2030 
MF-414 
MF-706 
MF-420 
MF-705 
MF-704 


MF-413 
MF-420 
MF-940 
MF-701 
MF-706 
MF-410 
MF-410 
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LA-UR- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


0 
SU 
BO 


94-3166 19:33589 OSTI; NTIS; GPO Dep. 
94-3177 19:34192 OSTI; NTIS; GPO Dep. 
94-3179 19:33698  OSTI; NTIS; GPO Dep. 
94-3182 19:34965  OSTI; NTIS; INIS; GPO Dep. 
94-3185 19:33943 OSTI; NTIS; GPO Dep. 
94-3195 19:32481 OSTI; NTIS; INIS; GPO Dep. 


DE95000922 MF-706 
DE95000917 MF-741 
DE95000918 
DE95000914 MF-700 
DE95000913 MF-700 
DE95000912 MF- 
2030 
DE95000932 MF-910 
DE95000931 MF-700 
DE95000936 
DE95000937 MF- 
2000 
DE95000938 MF-706 
DE95000940 MF-704 
DE95000941 MF- 
2040 


888888 


94-3206 19:34746 OSTI; NTIS; GPO Dep. 

94-3207 19:32831 OSTI; NTIS; INIS; GPO Dep. 
94-3223 19:34521 OSTI; NTIS; INIS; GPO Dep. 
94-3233 19:32482 OSTI; NTIS; INIS; GPO Dep. 


wm ak ok hk 
oo wo 
8888 


94-3235 19:33590 OSTI; NTIS; GPO Dep. 
94-3247 19:33591 OSTI; NTIS; GPO Dep. 
94-3252 19:32762 OSTI; NTIS; INIS; GPO Dep. 


—~ 


94-3255 19:34397 OSTI; NTIS; GPO Dep. DE95000942 


94-3260 19:32709 OSTI; NTIS; INIS; GPO Dep. 


94-3279 
94-3283 
94-3307 
94-3308 
94-3318 
94-3328 


19:34084 
19:33592 
19:33360 
19:35095 
19:34725 
19:34522 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTIi; NTIS; INIS; GPO Dep. 


DE95000780 
DE95000845 
DE95000846 
DE95001008 
DE95001009 
DE95001013 
DE95001014 


MF-702 


MF-704 
MF-900 
MF-900 
MF-413 


94-3374 19:35065 OSTI; NTIS; GPO Dep. 


94-3385 19:35066 OSTI; NTIS; GPO Dep. 
LBL- 


33717 19:33442 OSTI; NTIS; GPO Dep. 


DE95000924 MF-405 
DE95000929 MF-705 


wee we eh ek eh eh ok ok od 


_ 


DE94018533 MF- 
1600 
DE94018200 MF- 
1600 
DE95000787 MF-413 
DE94018048 MF- 
1600 
DE94018542 MF-400 
DE94017964 MF-410 
DE94018203 MF-414 
DE94018202 MF-410 
DE94017969 MF-414 
DE94018206 MF-414 
DE94018208 MF-414 
DE94018539 MF- 


33780 19:33443 OSTI; NTIS; GPO Dep. 


= 


34361 19:34676 OSTI; NTIS; INIS; GPO Dep. 
34455 19:33444 OSTI; NTIS; GPO Dep. 


—_ = 


34600 19:35067 OSTI; NTIS; GPO Dep. 

34955 19:34085 OSTI; NTIS; INIS; GPO Dep. 
34958 19:34103 OSTI; NTIS; INIS; GPO Dep. 
34965 19:34086 OSTI; NTIS; INIS; GPO Dep. 
34971 19:32860 OSTI; NTIS; INIS; GPO Dep. 
34972 19:34087  OSTI; NTIS; INIS; GPO Dep. 
34973 19:33989 OSTI; NTIS; INIS; GPO Dep. 
34974 19:33445 OSTI; NTIS; GPO Dep. 


E 
E 
E 
E 
E 
= 
E 
E 
E 
E 
E 
E 
E 
E 
E 
e 
‘ 
E 
= 
= 
E 
5 
E 
E 
E 
= 
= 
E 
= 
E 
= 
E 
E 
= 
E 


a oe oe a ae a 


1600 
35201 19:33699 OSTI; NTIS; GPO Dep. .99: DE94018181 MF-404 
35207 19:33700 OSTI; NTIS; GPO Dep. DE94018175 MF-404 
35219 19:33701 OSTI; NTIS; GPO Dep. DE94018205 MF-404 
35220 19:33751 OSTI; NTIS; GPO Dep. DE94018180 MF-404 
35221 19:34174 OSTI; NTIS; GPO Dep. DE94018193 MF-404 
35308 19:33702 OSTI; NTIS; GPO Dep. DE94018199 MF-410 
35356 19:34771 OSTI; NTIS; INIS; GPO Dep. DE95000789 MF-404 
35417 19:33446 OSTI; NTIS; GPO Dep. DE94018170 MF- 


1600 
35453 19:33447  OSTI; NTIS; GPO Dep. .99: DE95000785 MF- 


1600 
DE94018537 MF-920 


mmmmmmmm 
ee et et et te 


~~ 


35475 19:33448 OSTI; NTIS; GPO Dep. 


35576 19:34088 OSTI; NTIS; INIS; GPO Dep. 


35586 
35590 
35673 
35695 
35703 
35710 


19:34567 
19:34726 
19:33791 
19:34157 
19:34001 
19:34682 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE94018195 
DE94018192 
DE94018213 
DE95000784 
DE94018214 
DE94018536 
DE94018185 


MF-410 
MF-414 
MF-414 
MF-404 
MF-406 
MF-410 
MF-414 


35723 19:34398 OSTI; NTIS; INIS; GPO Dep. 


DE94018197 MF-408 
35732 19:33449 OSTI; NTIS; GPO Dep. 


DE95000794 MF- 
1600 


mmmmmmmmmm mM 
wk ee ek ek we et ot ot ot 


S8sees ssssesesss 


35741 19:33922 OSTI; NTIS; GPO Dep. 
35746 19:34677  OSTI; NTIS; INIS; GPO Dep. 
35776 19:34678 OSTI; NTIS; INIS; GPO Dep. 
35779 19:34158 OSTI; NTIS; INIS; GPO Dep. 
35791 19:34104 OSTI; NTIS; INIS; GPO Dep. 
35803 19:33752 OSTI; NTIS; GPO Dep. 


DE94018177 

DE94018183 MF-414 
DE94018191 MF-414 
DE94018176 MF-414 
DE94018198 MF-414 
DE94018179 MF-404 


mmmmmm 
a oe ee 
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Report 
Number 


35810 
35869 
35876 
35880 
35885 
35886 
35888 
35899 
35903 
35928 
35941 
35942 
35954 
35957 
35964 
35965 
35967 
35984 
36008 
36026 
36061 
36081 
LBL-PUB-— 
5390 
LCHS-A-— 
3-R-2 
LPP-ERM/KMS— 
100 
LRAP-— 
155 
156. 
LRP- 
493-94 
LTKK-TJ— 
27 
LUMEDW-MELL- 
1007 
LUNBDS-NBBE- 
94-1042 
LUNBDS-NBEK- 
94-7005 
LUNBDS-NBLI- 
94-1027 
LUTEDX-TEIE- 
5082 
5087 
5089 
LUTFD2-TFAF— 
1024-1-57 
‘LUTFD2-TFCP-— 
1002 
LUTMDN-TMIM- 
1001 
LUTMDN-TMMV-— 
5027-1-61 
LUTMDN-TMVK-— 
7015-SE 
LUTVDG-TVBM-— 
3054 
MLM- 
3799 
MTCL- 
10038-20 


Abstract 
Number 


19:34601 
19:34727 
19:32922 
19:34505 
19:34368 
19:34089 
19:34492 
19:34002 
19:34159 
19:34090 
19:33703 
19:33704 
19:33792 
19:34105 
19:34784 
19:34499 
19:33990 
19:34728 
19:33522 
19:34523 
19:34106 
19:34966 


19:34091 
19:33450 
19:34874 


19:34264 
19:34761 


19:34877 
19:32900 
19:34399 
19:32882 
19:34337 
19:34475 
19:33303 
19:33320 
19:33304 
19:34761 
19:33842 
19:33335 
19:33944 
19:32998 
19:33450 
19:33818 
19:32073 
19:34404 
19:33164 
19:32927 


19:33859 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS 
See Juel-2891 


OSTI; NTIS 


See LUTFD2-TFAFR—1024-1-57 


OSTI; NTIS; INIS 
OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

See NUTEK-VK-94-6 
See LCHS-A-3-R-2 
OSTI; NTIS; GPO Dep. 


See DOE/MC/26288-3886 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
See INIS-mf—14345 


OSTI; NTIS; INIS 


93 
¥G 


m MMM MMM MMM MMO MMMM mmmmmm 


8 BESSSSSSSSSSSSSSEEEEE 


Order 
Number 


DE94018215 
DE94018212 
DE94018538 
DE94018169 
DE94018204 
DE94017967 
DE94018540 
DE94017963 
DE94018201 
DE94018544 
DE94018211 
DE94018209 
DE95000793 
DE94017972 
DE95000788 
DE95000803 
DE94018178 
DE95000804 
DE95000792 
DE9&000795 
DE95000790 
DE95000786 


DE95000791 


DE95700308 


DE95707410 


DE95602905 
DE95700221 
DE95601946 
DE95707396 
DE95700313 
DE95700273 
DE95700310 
DE95700309 
DE95700311 
DE95602868 
DE95707408 
DE95700317 


DE95700307 


DE95001787 


DE94636394 


DE94051249 


DE95600531 


NEI-DK- 


Distribution 
Category 


MF-414 
MF-414 
MF-109 
MF-414 


MF-410 
MF-121 
MF-414 
MF-414 
MF-414 
MF-404 
MF-404 
MF-401 
MF-414 
MF-420 
MF-420 
MF-414 
MF-414 
MF-400 
MF-412 
MF-414 
MF-419 


MF-410 
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275 
380 
9427 
9552 
NIFS— 
273 
274 
275 
276 
277 
278 
279 
280 
NIFS-PROC-— 
18 
NIRS-AR- 
35 
36 
NIRS-M- 
90 
95 


5461 
NKS— 

94-4 

94-7 
NNDC/ONL- 

94/3. 
NREL/CP— 

463-6829 


NREL/TP- 
410-6285 


412-6845 
425-6956 


441-7078 


Abstract 
Number 


19:32894 
19:32895 
19:32896 


19:34400 
19:33793 
19:33512 
19:33327 


19:34778 
19:35017 
19:33489 
19:32291 
19:33593 
19:32968 
19:32358 
19:33932 
19:33336 
19:32350 
19:32351 
19:33809 
19:34493 
19:32352 


19:34568 
19:33374 
19:33375 


19:33376 
19:35042 
19:35053 
19:35041 
19:35055 
19:34889 
19:34890 
19:34891 
19:34892 
19:34967 
19:34893 
19:34968 
19:34969 
19:34798 


19:35018 
19:35019 


19:34455 
19:34456 
19:34457 
19:32228 


19:32763 
19:33220 


19:35092 


19:33305 


19:32932 
19:32933 
19:32910 


19:32969 
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Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 

OSTI; NTIS 

OSTI; NTIS; Also available from NUTEK, 117 86 
Stockholm, Sweden 

OSTI; NTIS; Available from NUTEK, S-117 86 
Stockholm, Sweden 


See ESTSC—000337C760000 
See ESTSC—000741U110800 
See ESTSC—000260SUN0000 
See ESTSC—000746IBMPCO00 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
See ORNL/Sub-83-21322/03 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See |AEA-NDS—150(rev.94/3) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE95700161 
DE95700160 
DE95700176 


DE95600468 
DE95700248 
DE95700245 
DE95700243 


DE95601138 
DE95600820 
DE95707370 
DE95707371 
DE95707372 
DE95707374 
DE95707375 
DE95707376 
DE95707383 
DE95707385 
DE95707386 
DE95707387 
DE95707388 
DE95707389 


DE95602538 
DE95700278 
DE95707406 


DE95707407 


DE95703845 
DE95709731 
DE95709730 
DE95703844 
DE95709728 
DE95703843 
DE95709727 
DE95709729 


DE95703927 


DE95703984 
DE95709916 


DE95703925 


DE95709793 
DE95703924 


DE95600325 
DE95600559 


DE94011813 


DE94011880 
DE94011898 
DE94011881 


DE94011863 


Distribution 
Category 





Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


NUTEK-NYEL- 


Distribution 


Number Category 


441-7079 19:32970 OSTI; NTIS; GPO Dep DE94011864 MF- 
1213 


441-7080 19:32971 OSTI; NTIS; GPO Dep. DES4011865 


441-7107 19:32972 OSTI; NTIS; GPO Dep. DE9401 1866 


441-7108 19:32973 OSTI; NTIS; GPO Dep. DE9401 1867 


442-4740 19:32974 OSTI; NTIS; GPO Dep. DE93000031 


451-7056 19:32940 OSTI; NTIS; GPO Dep. DE94011895 


451-7065 19:32941 OSTI; NTIS; GPO Dep. DE94011885 


451-7163 19:33710 OSTI; NTIS; GPO Dep. DE9401 1887 


462-5337 19:33400 OSTI; NTIS; GPO Dep. 


DE94006947 


463-6154 19:33401 OSTI; NTIS; GPO Dep. DE94000278 


463-6155 19:32364 OSTI; NTIS; GPO Dep. DE94000277 


463-6504 19:33406 OSTI; NTIS; GPO Dep. DE94011870 


463-7090 19:32926 OSTI; NTIS; GPO Dep. DE94011872 


NRRE- 


94-12 19:32355 OSTI; INIS; The National Regulatory Research 
Institute, The Ohio State University, 1080 
Carmack Road, Columbus, OH 43210 


7194018716 


NUGL- 
812 
812 
NUREG-— 
0304-Vol.19-No.2 
0750-Vol.40-No.1 
0936-Vol.13-No.2 
0940-Vol.13-No.2-Pt.1 
0940-Vol.13-No.2-Pt.3 
1242-Vol.3-Pt.1 
1242-Vol.3-Pt.2 
1504 
NUREG/CR- 
4639-Vol.5-Rev.4-Pt.2 
4639-Vol.5-Rev.4-Pt.3 
5965 
5973-Rev.1 
6102 
6120 
6143-Vol.5 
6144-Vol.4 
6144-Vol.5 
6168 
6183 
6213 
6218 
6234 
6250 
6252 
6254 
6255 
NUTEK- 
87-2074 
92-314 
NUTEK-B- 
94-2 
NUTEK-KOL- 
94-1 
NUTEK-NYEL- 
94-2 
94-2-App.1 


19:33177 
19:33212 


19:33167 
19:33168 
19:33169 
19:33170 
19:33171 
19:33031 
19:33032 
19:32764 


19:33288 
19:33289 
19:32483 
19:33172 
19:33860 
19:34338 
19:33290 
19:33291 
19:33292 
19:33065 
19:33066 
19:33293 
19:33294 
19:33198 
19:33295 
19:33231 
19:34494 
19:34495 


19:32873 
19:32901 


19:32960 


19:32152 


19:33417 
19:33418 


See INIS-mf-—15042 
See INIS-mf-14295 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO 
INIS; 
GPO 
GPO 
INIS; 
INIS; 
INIS; 
INIS; 


INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 


GPO 


GPO 
GPO 
GPO 
GPO 


GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 
GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OST}; NTIS 


OSTI; NTIS 
OSTI; NTIS 


TI95000806 
TI95000808 
TI95000807 
T194019245 
TI95000631 
T1I95000621 
TI95000622 
TI95000805 


T195001053 
TI95001052 
7194018975 
T194019099 
T195001054 
TI94017978 
T194018641 
7194016961 
T194018642 
T1I95000897 
7194016723 
T194019028 
T1I94019106 
7194017485 
7194017611 
7194017565 
7194018626 
T1I95000737 


DE95707428 
DE95700314 


DE95700277 
DE95707438 


DE95700267 
DE95700268 
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NUTEK-NYEL— 


Report 
Number 


94-2-App.2 

94-2-App.3 
NUTEK-R- 

94-17 
NUTEK-VIND—- 

94-3 

94-5 

94-6 

94-7 

94-8 

94-9 

94-10 
NUTEK-VK- 

94-6 
OAEP-— 

1-121 

1-130 

80 

81 

82 

83 

84 

85 

86 

89 

90 
ORNL- 

6805 


6824 
ORNL-CCIP- 

9408 
ORNL/CON- 

360 

381 


392 
397 


ORNL/ENG/TM- 
48 
ORNL/ER- 
120 


167 


171-D2 
221-D2 
242-D2 
244-D1 
252-D1 
ORNL/ER/Sub-— 
87-99053/54 


87-99053/71 
87-99053/72 


ORNL/FMP- 
94/1 
ORNL/M- 
3271/R3 
3739 
3778 
ORNL/Sub- 
83-21322/03 
ORNUTM- 
11250 


12194 


Abstract 
Number 


19:33419 
19:33420 


19:33505 


19:32975 
19:32961 
19:32962 
19:32976 
19:32963 
19:32977 
19:32978 


19:32998 
19:33265 
19:33753 
19:33819 
19:33754 
19:33755 
19:33820 
19:32484 
19:33756 
19:33757 
19:34729 
19:33758 
19:33451 
19:34213 
19:34604 


19:33452 
19:33337 


19:33402 


19:33403 


19:33861 

19:32485 
19:32765 
19:32435 
19:32702 
19:32436 
19:32751 

19:32437 
19:32486 
19:32487 


19:32766 


19:33533 
19:33381 
19:33067 
19:32431 
19:32228 
19:32488 


19:35068 
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Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See CONF-940327-—12 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See DOE/OR-01-1167-D2 
See DOE/OR-01-1252-D2 
See DOE/OR-01-1276-D2 
See DOE/OR-01-1282-D1 
See DOE/OR-01-1291-D1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/MWIP-5 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE95700269 
DE95700270 


DE95707421 
DE95707439 
DE95707440 
DE95707441 
DE95707442 
DE95707443 
DE95707444 
DE95707445 
DE95707446 
DE95602230 
DE95601257 
DE95601318 
DE95601258 
DE95601259 
DE95601319 
DE95602352 
DE95601285 
DE95601260 
DE95602757 
DE95601261 
DE94018333 


DE9500081 1 


DE94018060 
DE94017162 


DE94015938 


DE94019296 


DE95001091 
DE95000442 


DE94019209 


DE94019210 
DE94019213 


DE94018405 


DE95001055 
DE95000633 
DE94019069 
DE95001383 
DE94017422 


DE94018061 


Distribution 
Category 





Report 
Number 


12460 
12688 


12720 
12743 
12747 
12750 
12760 


12765 
12768 


12781 
12800 


12814 
12817 
OUP- 
94-09 
94-10 
94-11 


PATENTS-US— 


A7909937 

PCCF-T- 
94-03 

PETC- 
95000411 


PFC/CP- 
94-01 

PFC/RR- 
94-4 
94-07 

PNL- 
10047 
10050 


10052 
10064 


10066 
10074 


10077 
10079 
10080 
10083 
10087 
10088 
10091 
10095 
10098 


10102 
10105 


10108 
10109 
10112 


10113 
10120 


10130 


Abstract 
Number 


19:33860 
19:32489 


19:32382 
19:35069 
19:34339 
19:32490 
19:32767 


19:32491 
19:32492 


19:32393 


19:33794 


19:34458 
19:34459 


19:34160 
19:34569 
19:35070 
19:34170 
19:33759 


19:33390 


19:34833 


19:34929 
19:34930 


19:34460 
19:32499 


19:33796 
19:32500 


19:34461 
19:33862 


19:34340 
19:32501 
19:33490 
19:34265 
19:33454 
19:33455 
19:32771 
19:32502 
19:32772 


19:33527 
19:32773 


19:32503 
19:32711 
19:32774 


19:32504 
19:32775 


19:32505 


Source of 
Availability 


See NUREG/CR-6102 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 

OST}; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 


See DOE/ET/51013—305 


See DOE/ER/54235—2 
See DOE/ET/51013—306 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


m 
sai ale eal aaa _— 


-_ = at 


mm m m mm mmmmm 


a 


oh anh 


—_— 


m m mm mm mm 
ai 


_— 


GPO 
Dep. 


.99: 
.99: 
99: 
99: 
99: 
-99: 


99: 
99: 


.99: 
99: 


99: 
.99: 


at ot 


Order 
Number 
DE95000751 
DE94019070 
DE94019163 
DE95001001 
DE94019068 
DE94017316 


DE94017531 
DE95001000 


DE95000424 
DE94017660 


DES5000899 
DE94018560 


DE95600656 
DES5600857 
DE95600815 
DE94016140 
DE95600047 


DE95000411 


DE94017395 
DE94017396 


DE95001116 
DE95001159 


DE94017782 
DE95000426 


DE95000682 
DE95000976 
DE95000833 
DE95000318 
DE95000973 
DE94019085 
DE95000769 
DE95001158 
DE95000825 


DE95000829 
DE95000770 


DE95000585 
DE95000975 
DE95000771 


DE95000772 
DE95000773 


DE95000898 


PNL- 


Distribution 
Category 


MF-402; 
MF-407 
MF-700 
MF-400 
MF-402 


MF- 
2000 
MF-510 
MF- 
2030 
MF- 
2030 
MF- 
2010 
MF-408 
MF-407 
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PNL- 

Report 

Number 
10135 


10149 
10153 


10164 
10186 
8362 
8462-Rev.1 
8896 

8955 
8969-Vol.1 


9445 
9456 


9746 
9787 
9814-Rev.1 
9822 
9823 
9824 
9826-Rev.2 
9871 
9874 
9978 
9994 
PNL-SA- 
23032 
23179 
23282 
23320 
23386 
23453 
23456 
23531 
23597 


23748 
23806 


23865 
23882 
23891 
24034 
24143 


24188 
24231 


24285 


24293 
24297 


24298 


24300 


Abstract 
Number 


19:33456 


19:33349 
19:32506 


19:32507 
19:33528 
19:33330 
19:33172 
19:32493 
19:32494 
19:33453 


19:33795 
19:33311 


19:32768 
19:32495 
19:32496 
19:32497 
19:32769 
19:32710 
19:32770 
19:33231 

19:33760 
19:32498 
19:35096 
19:33594 
19:34266 
19:33648 
19:33457 
19:32508 
19:32509 
19:32510 
19:33649 
19:32712 


19:32511 
19:34341 


19:32512 
19:34161 
19:34267 
19:32513 
19:32979 


19:33361 
19:32776 


19:34342 


19:34198 
19:32777 


19:34343 


19:34462 
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Source of 
Availability 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


See NUREG/CR-5973-Rev.1 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


See NUREG/CR-6252 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OST; 
OSTI 

OSTI; 
OSTI; 
OSTI; 
OSTI 

OSTI; 


OST}; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; GPO Dep 

NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


Order 
Number 


DE95000586 


DE95000830 
DE95001157 


DE95000831 


DE95000977 
DE94017778 


DE95000828 
DE95000839 
DE95000584 


DE95001117 
DE95000316 


DE94019084 
DE94017392 
DES4018733 
DE94019131 
DE95000320 
DE95000319 
DE95000425 


DE95000317 
DE94017466 


DE94016325 
DE94017474 
DE94017468 
DE94018725 
DE94018924 
DE94019190 
DE94019191 
DE94014569 
DE94018730 
DE94018719 


DE94014413 
DE94017461 


DE94018724 
DE94017459 
DE94017472 
DE94015944 
DE94019187 


DE94018922 
DE94017803 


DE94019189 


DE94018449 
DE94017464 


DE94019186 


DE94014997 


Distribution 
Category 


MF- 
1600 
MF-502 
MF- 
2030 
MF-721 
MF-606 
MF- 
1600 


MF-702 
MF- 
2020 
MF- 
1600 
MF-400 
MF- 
1371 
MF 
2020 
MF- 
2030 
MF- 
2030 
MF- 
2030 
MF- 
2000 
MF- 
2000 
MF-812 


MF-721 
MF- 
2030 
MF-900 


MF-404 


MF-410 
MF-920 
MF- 
2000 
MF- 
2030 
MF-510 
MF-423 
MF- 
2000 
MF-812 
MF- 
2010 
MF- 
2030 
MF- 
2070 
MF-402 
MF-940 
MF- 
1210 
MF-920 
MF- 
2010 
MF- 
2070 
MF-506 
MF- 
2070 
MF- 
2010 
MF-507 





Report 
Number 


24301 
24319 


24320 


24346 
24369 


24382 
24408 


24420 
24421 
24424 
24425 
24438 


24443 
24448 


24450 
24487 
24511 


24517 
24528 


24554 
24564 
24565 
24596 


24601 
24620 
24641 
24676 


24678 
24680 
24694 


24712 
24743 


24752 


24760 
24790 


24814 
24823 
24831 
24849 


24855 


24865 
7625 
PNRE-C(NM)}- 
94002 
PNWD-SA- 
3972-HEDR 
PPPL- 
2988 
3000 
3004 


Abstract 
Number 


19:32832 
19:32778 


19:33761 


19:33006 
19:33362 


19:32514 
19:33506 
19:33797 
19:33798 
19:33424 
19:33458 
19:32779 


19:33363 
19:33762 


19:33799 
19:34268 
19:33459 


19:34463 
19:33507 


19:33460 
19:32515 
19:32516 
19:33421 
19:32780 
19:32833 
19:34269 
19:34175 
19:32952 
19:33422 
19:32517 


19:33523 
19:35097 


19:32518 


19:34464 
19:32519 


19:33800 
19:33382 
19:33092 
19:32520 
19:33314 


19:33711 
19:34371 


19:34401 
19:34270 
19:34894 


19:34895 
19:34970 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST]; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OST}; NTIS 


OST}; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep 


GPO Dep 
GPO Dep 
GPO Dep 
GPO Dep 


INIS; GPO Dep. 


GPO Dep 
INIS; GPO Dep 


GPO Dep 
INIS; GPO Dep 
GPO Dep 


GPO Dep 
GPO Dep 


GPO Dep 
INIS; GPO Dep 
INIS; GPO Dep 
GPO Dep 
GPO Dep 
INIS; GPO Dep 
GPO Dep 
INIS; GPO Dep 
GPO Dep 
GPO Dep 
INIS; GPO Dep 


INIS; GPO Dep 
INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep 
INIS; GPO Dep 


GPO Dep 
GPO Dep 
INIS; GPO Dep 
INIS; GPO Dep 


GPO Dep 


GPO Dep. 
GPO Dep 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


m m m 
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mm mm im mmmmn m 
$88 8888 


ee 8 gx 


88 8 888s 


m 
a 


mmm 
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Order 
Number 


DE9401 7482 
DE94019104 


DE94018918 


DE94018920 
DE94018911 


DE94018915 
DE9401 8447 
DE94018451 
DE94018914 
DE94018916 
DE9401 8454 
DE94017798 


DE94018714 
DE94018917 


DE94019185 
DE94018913 
DE94018927 


DE94015211 
DE94019184 


DE94018926 
DE94017455 
DE94017457 
DE94017800 
DE94017483 
DE94017473 
DE9401 8448 
DE94018923 
DE94018729 
DE94018452 
DE94017475 


DE9401 8929 
DE9401 8450 


DE94018912 


DE94017801 
DE94019192 


DE94018721 
DE94019188 
DE94018731 
DE9401 8720 
DE94018919 


DE94018715 
DE95001318 


DE95601925 
DE94018921 
DE94018786 


DE95001048 
DE94018788 


PPPL- 


Distribution 
Category 


MF- 
2020 
MF- 
2030 
MF-900 
MF- 
1600 
MF- 
2000 
MF- 
1320 
MF-401 
MF-401 
MF-900 
MF-350 
MF- 
2010 
MF-900 
MF- 
2030 
MF-401 
MF-402 
MF- 
1600 
MF-610 
MF- 
1322 
MF- 
1600 
MF- 
2010 
MF- 
2010 
MF- 
1600 
MF-630 


MF-402 
MF- 
2060 
MF-404 
MF-110 
MF 
2020 
MF-900 
MF- 
2080 
MF- 
2000 
MF-607 
MF- 
2000 
MF-502 
MF-500 
MF-520 
MF- 
2030 
MF- 
1322 
MF-404 
MF-502 


PC-420 
PC-420 
PC-426; 
PC-427 
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Abstract Source of Order 


Distribution 
Number Availability Number 


Category 
19:34896 OSTI; NTIS; ; GPO Dep. ; DE94018439 PC-420; 


PC-427 

19:34897 OSTI; NTIS; ; GPO Dep. : DE94018791 PC-420; 

PC-422; 

PC-426; 

PC-427 

3013 19:34898 OSTI; NTIS; INIS; GPO Dep. .99: DE94018789 PC-420; 


PC-424 
3015 19:34899  OSTI; NTIS; INIS; GPO Dep. 99:  DE94018787 PC-420; 


PC-426 
PPPL-CFP- 


19:34900 OSTI; NTIS; INIS; GPO Dep. DE94018445 MF-414 
19:34971 OSTI; NTIS; INIS; GPO Dep. DE94018340 MF-420 
19:34972 OSTI; NTIS; INIS; GPO Dep. DE94018341 MF-420 
19:34973 OST}; NTIS; INIS; GPO Dep. DE94018344 MF-426 
19:34974 OSTI; NTIS; INIS; GPO Dep. DE94018343 MF-420 
19:34901 OSTI; NTIS; INIS; GPO Dep. DE94018995 MF-426 
19:34902 OSTI; NTIS; INIS; GPO Dep. DE95001288 MF-422 
19:34903 OSTI; NTIS; INIS; GPO Dep. DE95001287 MF-421 


eet tt 


wh 
 beehie ue 
§ 88888888 


19:34904 OSTI; NTIS; GPO Dep. DE94018790 PC-420; 


PC-427 
19:32300 See DOE/MC/26031-—3906 


19:34563 See DESY-94-092 
19:34604 See CONF-940327-12 


19:33821 OSTI; NTIS (US Sales Only); INIS DE95702777 
19:33826 OSTI; NTIS (US Sales Only); INIS DE95702974 
19:33827 OSTI; NTIS (US Sales Only); INIS DE95702776 


19:34465 OSTI; NTIS; INIS DE95709821 


19:32521 OSTI; NTIS; INIS; GPO Dep. 
19:32522 OSTI; NTIS; INIS; GPO Dep. 
19:33863  OSTI; NTIS; GPO Dep. 
19:32781 OSTI; NTIS; INIS; GPO Dep. 
19:33864 OSTI; NTIS; GPO Dep. 
19:32782 OSTI; NTIS; GPO Dep. 


DE94019029 
DE94017813 
DE94017176 
DE94017814 
DE94017470 
DE94017631 


mmmmmm 


a a ee ee 
shenee 
SS8Sss 


19:34779 OST; NTIS; INIS DE95601139 
19:32980 OSTI; NTIS; Also available from Risoe Library, DE95700164 
P.O. Box 49, DK-4000 Roskilde, Denmark 


19:33407 OSTI; NTIS (US Sales Only) DE95703446 
19:33370 OSTI; NTIS (US Sales Only) DE95703447 


19:33371 OSTI; NTIS (US Sales Only) DE95703054 
Rijnhuizen-report— 


92-211 19:34905 OSTI; NTIS; INIS DE95703278 
SAIC- 


94/1098 19:34812 See DOE/ER/54124-1 
SAND- 

90-2336 19:35071 OSTI; NTIS; GPO Dep. 

91-1208 19:33296  OSTI; NTIS; INIS; GPO Dep. 

91-1556 19:34975 OSTI; NTIS; INIS; GPO Dep. 

92-1776 19:34271 OSTI; NTIS; GPO Dep. 


DE94018492 
DE94019086 
DE95000711 
DE94019035 
93-1039 19:32324 OSTI; NTIS; GPO Dep. DE94019036 
93-1076-Rev. 19:33923 OSTI; NTIS; GPO Dep. 

93-1157 19:32523 OSTI; NTIS; INIS; GPO Dep. 
93-1380 19:32981 OSTI; NTIS; GPO Dep. 


DE95001115 
DE95001114 
DE95000323 


93-2365 19:32524 OSTI; NTIS; INIS; GPO Dep. 
93-2450 19:32525 OSTI; NTIS; INIS; GPO Dep. 


DE95000709 
DE95001113 


—_ 


93-2610C 19:35098 OSTI; NTIS; GPO Dep. 
93-2623 19:32834 OSTI; NTIS; GPO Dep. 
93-2743C 19:33945 OSTI; NTIS; GPO Dep. 


DE94017409 
DE94018490 
DE95000423 


mmmmnm mmm Mm mmmm 


888 88 
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Report 
Number 


93-3812C 
93-3892C 
93-3893C 
93-3981 

93-4010C 


93-4026 
93-7047/1 
93-7093 
94-0012 
94-0060C 
94-0064 
94-0203C 


94-0205C 
94-0305C 
94-0312 
94-0313 
94-0348C 
94-0349 
94-0468C 
94-0484 
94-0495C 


94-0702C 
94-0712C 
94-0729C 
94-0731 
94-0757C 
94-0796C 
94-0841 
94-0938 
94-0977C 
94-0981 


94-0995C 
94-0996C 
94-1057 


94-1063 
94-1075C 
94-1129C 
94-1136C 
94-1161C 
94-1165 
94-1167C 
94-1172C 
94-1205C 
94-1268 
94-1273 
94-1354C 
94-1370C 
94-1417C 
94-1497 
94-1528C 


94-1560C 


94-1566C 
94-1574C 


94-1674C 
94-1681 
94-1723 
94-1765C 
94-1772 
94-1774C 


94-1775C 


Abstract 
Number 


19:34976 
19:34977 
19:33946 
19:33595 
19:33712 


19:33763 
19:34477 
19:34344 
19:32292 
19:34181 
19:34182 
19:33865 


19:34165 
19:32526 
19:34199 
19:34200 
19:32527 
19:34169 
19:33801 
19:33165 
19:32528 


19:32835 
19:32529 
19:33713 
19:33294 
19:32836 
19:32861 
19:33491 
19:33297 
19:34978 
19:32783 


19:33298 
19:34345 
19:32948 


19:34201 
19:33947 
19:33764 
19:34176 
19:33924 
19:35020 
19:33948 
19:33596 
19:33597 
19:34183 
19:33925 
19:33866 
19:32530 
19:34184 
19:34496 
19:32942 


19:32949 


19:35072 
19:32943 


19:34750 
19:33949 
19:34478 
19:32837 
19:34185 
19:32950 


19:32951 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-6218 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


mmmmmmm 
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Order 
Number 


DE94015275 
DE94018744 
DE94018887 
DE94019037 
DE94018886 


DE94018496 
DE94018519 
DE95000324 
DE94018497 
DE95000740 
DE94017405 
DE94018737 


DE94018742 
DE94015280 
DE94018491 
DE94018518 
DE94010386 
DE95001112 
DE95000741 
DE95000325 
DE94018888 


DE94018498 
DE94019183 
DE95000544 


DE94015790 
DE94019175 
DE94017292 
DE94017783 
DE94019182 
DE95001111 


DE94019180 
DE94019181 
DE95001110 


DE94019336 
DE94017187 
DE95000742 
DE94019309 
DES4019194 
DE94018515 
DE94017421 
DE95000541 
DE94018902 
DE94018493 
DE94018494 
DE94014657 
DE94015750 
DE94018738 
DE95000326 
DE94014289 


DE94014252 


DE94014135 
DE94014251 


DE94017407 
DE94017293 
DE94019087 
DE94015795 
DE95001109 
DE94015015 


DE94015014 


SAND- 


Distribution 
Category 


MF-712 
MF-712 
MF-700 
MF-704 
MF- 
1425 
MF-401 
MF-900 
MF-630 
MF-122 
MF-706 
MF-706 
MF- 
2000 
MF-706 
MF-814 
MF-706 
MF-706 
MF-814 
MF-706 
MF-704 
MF-528 
MF- 
2000 
MF-706 
MF-814 
MF-706 


MF-706 
MF-520 
MF-700 


MF-712 
ME- 
2010 
MF- 
2000 
MF- 
2000 
MF- 
1290 
MF-700 
MF-700 
MF-706 
MF-706 
MF-700 
MF-900 
MF-706 
MF-704 
MF-704 
MF-700 
MF-706 
MF-700 
MF-814 
MF-706 
MF-703 
MF- 
1290 
MF- 
1250 
MF-405 
MF- 
1260 
MF-700 
MF-700 
MF-700 
MF-513 
MF-706 
MF- 
1290 
MF- 
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SAND— 


Report 
Number 


94-1852 
94-1853 
94-1862 
94-1872C 
94-1895C 
94-1906C 


94-1998 

94-1999C 
94-2001C 
94-2005C 


94-2006C 
94-2008C 
94-2009C 
94-2048C 


94-2065C 
94-2066C 
94-2072C 


94-2079C 
94-2081C 
94-2098C 
94-2099C 
94-2100C 


94-2105 
94-2115C 


94-2117C 
94-2130C 
94-2159C 
94-2195C 
94-2200C 


94-2222C 
94-2223C 
94-2233C 
94-2248C 


94-2261C 
94-2272C 


94-2275C 


94-2276C 
94-2293C 
94-2304C 
94-2314C 
94-2332C 
94-2352C 
94-2356C 
94-2377C 
94-2473C 
94-2509C 
94-2524C 
94-8554C 
94-8606C 
94-8610C 


Abstract 
Number 


19:34202 
19:33867 
19:35073 
19:32129 
19:33529 
19:32153 
19:33364 
19:33926 
19:33516 


19:33802 
19:32784 


19:34203 
19:33598 
19:33714 
19:33950 
19:34177 
19:33927 
19:33868 


19:33869 
19:33951 
19:33952 
19:33476 


19:33803 
19:34772 
19:33492 


19:35074 
19:34193 
19:32838 
19:33715 
19:33716 


19:32531 
19:33717 


19:32923 
19:34209 
19:33870 
19:33953 
19:33954 


19:33804 
19:34194 
19:33805 
19:32532 


19:33599 
19:33350 


19:32533 


19:33650 
19:34178 
19:32534 
19:35075 
19:34906 
19:33991 
19:33871 
19:34210 
19:33872 
19:33493 
19:35099 
19:32535 
19:32536 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE95000327 
DE95001108 
DE94018621 
DE94018735 
DE94015767 
DE95000537 
DE94017775 
DE95000328 
DE94015894 


DE95000329 
DE94018517 


DE94018510 
DE94018909 
DE94018892 
DE94018512 
DE94018910 
DE94017419 
DE94016561 


DE94016564 
DE94018904 
DE94018905 
DE94017404 


DE94018891 
DE94018893 
DE94018741 


DE94017342 
DE94017339 
DE94017345 
DE94018889 
DE94018890 


DE95001107 
DE94018743 


DE94018736 
DE94017406 
DE94018740 
DE94018897 
DE94019176 


DE94018907 
DE94018906 
DE94018903 
DE94018908 


DE94018739 
DE95000546 


DE95000535 


DE95000538 
DE94019306 
DE94018899 
DE94018898 
DE94019177 
DE94018734 
DE94019199 
DE94019308 
DE94019307 
DE95000739 
DE95000545 
DE94016617 
DE94016615 


Distribution 
Category 


MF-706 
MF-705 
MF-705 
MF-108 


MF-108 
PC-900 
MF-705 
MF- 
1501 
MF-721 
MF- 
2010 
MF-700 
MF-704 
MF-704 
MF-706 
MF-701 


MF-706; 
MF-705 
MF-706 
MF-706 
MF-706 
MF- 
1500 
MF-704 
MF-700 
MF- 
2060 
MF-705 
MF-706 
MF-700 
MF-706 
MF-704; 
MF-404; 
MF- 
1250 
MF-721 
MF-404; 
MF-406 
MF-108 
MF-906 
MF-706 
MF-706 
MF-706; 
MF-704 
MF-108 


MF-700 
MF- 
2010 
MF-704 
MF- 
2080 
MF- 
2010 
MF-701 


MF-700 
MF-705 
MF-411 
MF-700 
MF-706 
MF-706 
MF-706 
MF-700 
MF-705 


MF-402 
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19:34979 OSTI; NTIS; INIS; GPO Dep. DE94015893 MF-420 
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Report 
Number 


94-8704 

94-8728C 
SBE 

94-1 
SC-MAG— 


Abstract 
Number 


19:33534 
19:35076 


19:33351 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 


Order 
Number 


DE94017958 
DE94016622 


DE95700312 


STUDSVIK-M— 


Distribution 
Category 


MF-704 
MF-706 


464 19:34090 See LBL-35928 

SCPRI-RM- 
3-1994 19:34346 OSTI; NTIS (US Sales Only); INIS DE95600191 
9-1993 19:34347 OSTI; NTIS (US Sales Only); INIS DE95600192 


SEAB- 
95000302 
95000303 
95000304 

SEI-EED- 

32 
33 
34 


SHA-EFI-RP— 
6511 
SINRE- 
0039. 
SIP- 
0068. 
SKB-TR- 
93-33 
SLAC-PUB— 
6606 
SNERDE- 
0020. 
0022. 
SP- 
93-44 
SR/H- 
768 
771 
775 
777 
778 
783 
786 
787 
788 
796 
797 
798 
801 
805 
SREL- 
48 


19:32537 
19:32538 
19:32539 


19:32911 
19:32906 
19:32914 
19:33404 
19:33461 


19:32376 
19:33462 
19:34109 
19:34110 
19:33718 
19:34092 


19:33033 
19:33909 


19:32912 


19:33243 
19:32376 
19:33242 
19:33244 
19:33245 
19:33246 
19:33236 
19:33237 
19:33238 
19:33239 
19:33240 
19:33241 
19:33201 
19:33202 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


; INIS; GPO Dep. 
; INIS; GPO Dep. 
; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
See DPW-55-333 
OSTI; NTIS 
See CNIC—00773 
See CNIC—00817 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


See CNIC—00763 
See CNIC—00772 


OSTI; NTIS; INIS 


See DPW-56-157 
See DPW-55-333 
See DPW-55-420 
See DPW-56-272 
See DPW-56-312 
See DPW-56-386 
See DPW-55-15-6 
See DPW-55-15-7 
See DPW-55-15-8 
See DPW-55-24-1 
See DPW-55-24-2 
See DPW-55-24-3 
See DPW-55-24-6 
See DPW-55-24-10 


DE95000302 
DE95000303 
DE95000304 


DE95700271 
DE95700272 
DE95700274 


DE95700275 
DE95700276 


DE95707404 


DE95601621 


DE94017933 


DE95707427 


19:32713 OSTI; NTIS; INIS; GPO Dep. 99: DE94019339 


SRI-ENV- 


94-548-7375-Q12 19:32183 See DOE/PC/90365-T 15 
SRT-ATS— 


930114 19:32365 OSTI; NTIS; GPO Dep. : DE95001244 
SRTC-MTS— 


94-3017 19:33600 OSTI; NTIS; INIS; GPO Dep. .99: DE95000755 
94-3036 19:33601 OSTI; NTIS; GPO Dep. .99: DE95001248 


STUDSVIK-ES— 
93-26 
STUDSVIK-M-— 
92-118 
92-123 
93-106 
93-107 
93-45 
93-70 
93-95 
94-14 


19:33068 


19:33602 
19:33806 
19:34983 
19:33603 
19:34980 
19:34981 
19:34982 
19:33604 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST]; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


DE95600567 


DE95600154 
DE95601305 
DE95603006 
DE95600155 
DE95603007 
DE95603008 
DES5603009 
DE95601518 
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STUDSVIK-M- 


Report 
Number 


94-18 
94-51 
SUPRETR- 
98 
SVF- 
504 
510 
511 
512 
513 
TA- 
322 
THAI-AEC- 
64 
66 
73 
TKK-KO/ET- 
60 
TPs— 
93-35 
TRITA-EES— 
9401 
TRITA-FKT- 
9326 
TRITA-MEK-TR- 
94-6 
TRITA-OOK- 
1038 
TSHUNE- 
0072 
TSLASV- 
94-0096 
UCB-BFE- 
002 
UCcD- 
94-17 
UCRL- 
52000-94-7 
UCRL-CR- 
117680 
118128 
UCRL-ID- 
115018 
115123 
116218 
117304-App.B 
117305 
117479 
117611 
117818-Vol.1 
118062 
118113 
118134 
118152 
118367 
UCRL-JC- 
112328 
112384 
115189 
115351 
115356 
115595 
115596 
115670 
115886 


115889 
115891 
115895 
115941 
115972 
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Abstract 
Number 


19:33605 
19:33719 


19:32299 


19:33928 
19:34272 
19:33929 
19:33508 
19:33719 


19:33446 


19:33832 
19:33833 
19:33834 


19:32229 


19:34272 


19:34348 
19:33817 
19:34608 
19:34907 
19:34610 
19:32944 


19:34369 
19:34984 


19:32540 
19:33955 
19:32372 
19:32373 
19:32371 
19:34186 
19:32839 
19:34479 
19:34273 
19:34985 
19:33720 
19:34986 
19:33873 


19:33906 
19:34908 
19:34909 
19:32541 
19:32511 
19:33956 
19:34910 
19:32542 
19:32785 


19:33874 
19:33875 
19:32786 
19:34987 
19:32787 


Source of 
Availability 


OSTI; NTIS; INIS 
See SVF-513 


See DOE/BC/14899-16 


OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 


See LBL-35417 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI IS 

See SVF-510 

See NUTEK-VIND—94-8 
See SVF-504 

See KTH-MEK-TR—94-6-SE 
OSTI; NTIS; INIS 

See CNIC—00794 

See DESY-94-082 

OSTI; NTIS; INIS; GPO Dep. 
See DESY-—94-086 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See PNL-SA-23748 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


m 


mm 
ai. al 


meee ke at a wt wt wt 


at ah ah ah 


ae a 


mmmmm mmmm mmommonm mmmMmmmmmmmmmMmmm 
os oh 
8888 


88888 


Order 
Number 


DE95600156 


DE95707429 
DE95707419 
DE95707430 
DE95707420 
DE95707431 


DE95601320 
DE95601321 
DE95601322 


DE95700215 


DE95601632 


DE94019109 


DE95000321 


DE94016719 
DE94018550 


DE94017493 
DE95000330 
DE94017297 
DE94018350 
DE94018349 
DE95000315 
DE94018171 
DE94017487 
DE94017484 
DE94018606 
DE94018577 
DE94018622 
DE94019108 


DE94019049 
DE94018596 
DE95000553 
DE94019050 


DE94016714 
DE94018593 
DE94016608 
DE94017414 


DE94017411 
DE94017410 
DE94019047 
DE94018592 
DE94019053 


Distribution 
Category 





Report 
Number 


115998 
116015 
116015 
116181 
116195 
116291 
116385 
116590 
116598 
116614 
116635 
116822 
116838 
116879 
117162 
117193 
117306 
117438 
117582 
117619 
117620 
117621 
117630 
117698 
117711 
117752 
117754 
117888 
118017 
118040 
118073 
118115 
118127 
118148 
118149 
118150 
118159 
118203 
118226 
118253 
118255 
118289 
118327 


118330 
UCRL-LR- 
105821-94-2 
107036 
111984-94-2 
114070-5 
115144 
UCRL-MA- 
106315 
UMN-TH- 
1258/94 
USTUR- 
0015-94 
UW-CPTC- 
94-7 
UWThPh- 
1994-12 
VF-BIO-— 
94-1 
94-2 
94-3 
94-4 
94-5 
94-6 
VF-UB-— 
93-26 
93-27 


Abstract 
Number 


19:32714 
19:35077 
19:35078 
19:34988 
19:34989 
19:34195 
19:33606 
19:33721 
19:33876 
19:35079 
19:35080 
19:34196 
19:33957 
19:34990 
19:33722 
19:34911 
19:32543 
19:34991 
19:34274 
19:32544 
19:33814 
19:34204 
19:33651 
19:34992 
19:34993 
19:33530 
19:34211 
19:33524 
19:35081 
19:33232 
19:35082 
19:33958 
19:34994 
19:33959 
19:34275 
19:34171 
19:33518 
19:33960 
19:34179 
19:32840 
19:34995 
19:34276 
19:34187 


19:34524 


19:34996 
19:34466 
19:32374 
19:33525 
19:33723 


19:34277 
19:34610 
19:33365 
19:34912 
19:34570 
19:32904 
19:32905 
19:32913 
19:32883 
19:34349 
19:32874 


19:34350 
19:33423 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


See DESY-94-086 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS (US Sales Only); INIS 


INIS; GPO Dep. 


INIS; GPO Dep. 


23 
BO 
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m mmmmm m 
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OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 

OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE94018063 
DE94017525 
DE94017524 
DE94016973 
DE94018339 
DE94012674 
DE94018999 
DE94017547 
DE94016454 
DE94019048 
DE94017415 
DE94017179 
DE94017507 
DE94018329 
DE94017307 
DE94018597 
DE94016545 
DE94017697 
DE95000669 
DE94018998 
DE9401 8324 
DE94018325 
DE94018997 
DE94018335 
DE94018337 
DE94017546 
DE94018071 
DE9401 8336 
DE94019044 
DE94018070 
DE94019046 
DE94018594 
DE95000554 
DE94019248 
DES94019103 
DE94019102 
DES95000556 
DE94017695 
DE94019310 
DE94018330 
DE95000555 
DE94018328 
DE94019313 


DE94019311 


DE95000314 
DE94017286 
DE95000313 
DE94018614 
DE95000630 


DE94017544 


DE95000597 
DE95000710 
DE95600858 


DE95707412 
DE95707413 
DE95707415 
DE95707416 
DE95707417 
DE95707418 


DE95707411 
DE95707414 


VF-UB-— 


Distribution 
Category 


MF-702 
MF-705 
MF-705 
MF-712 
MF-712 
MF-706 
MF-404 
MF-700 
MF-900 
MF-405 
MF-905 
MF-700 
MF-700 
MF-426 
MF-704 
MF-706 
MF-700 
MF-712 
MF-702 
MF-706 
MF-701 
MF-704 
MF-704 
MF-712 
MF-712 
MF-702 
MF-702 
MF-700 
MF-405 
MF-702 
MF-405 
MF-712 
MF-712 
MF-712 
MF-706 
MF-712 
MF-700 
MF-712 
MF-706 
MF-700 
MF-712 
MF-706 
MF-705; 
MF-706 
MF-410 


PC-712 
PC-702 
PC-700 
PC-700 
MF-906 


MF-900 
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VTT-ETRR- 
Report 
Number 
VTT-ETRR- 
12-Pt.2 
31-Pt.3 
33 
VTT-PUB- 
140 
156 
161-Pt.1 
163 
164 
168 
175 
177 
VTT-TIED— 
1514 
1526-Pt.6 
WAPD-T-— 
3014 
3032 
3033 
WHC-EP-— 
0125-6 
0182-74 
0394-8 
0431-Rev.1 
0573-2 
0730 
0758 
0783-Draft 
0785 
0787 
0791 
0792 
0793 
0796 
0800 
0803 


WHC-MR- 
0465 


0473 


WHC-SA- 
1950 


2292 
2305 
2403 
2480 


2516 


Abstract 
Number 


19:33465 
19:33466 
19:33467 
19:33607 
19:33069 
19:32897 
19:33221 
19:33907 
19:32545 
19:32546 
19:32547 


19:33468 
19:32051 


19:34743 
19:33608 
19:33609 
19:32548 
19:32549 
19:32715 
19:32550 
19:32716 
19:32551 
19:32552 
19:32788 
19:32789 
19:32553 
19:32790 
19:32554 
19:33877 
19:32555 
19:32791 


19:32556 


19:33266 


19:32557 


19:32558 


19:32559 


19:32560 


19:32841 


19:32792 


19:33878 
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Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
- NTIS; 
- NTIS; 


: NTIS; 


; NTIS; 
; NTIS; 
; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 
; NTIS; 
; NTIS; 
; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 


; NTIS; 
; NTIS; 
; NTIS; 
; NTIS; 
; NTIS; 
; NTIS; 


INIS; 
INIS; 


GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 
INIS; 


INIS; 


INIS 


INIS; 
INIS; 
INIS; 


INIS; 


INIS; 


INIS; 


INIS; 


INIS 


INIS; 
INIS; 


INIS; 


INIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep 


; GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


; GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


Order 
Number 


DE95700196 
DE95700194 
DE95700195 
DE95600143 
DE95600581 
DE95700198 
DE95600560 
DE95602090 
DE95600682 
DE95602353 
DE95600683 


DE95700199 
DE95700200 


DE94017143 
DE9401 8067 
DE94017549 
DE95000429 
DE94019038 
DE94019056 
DE94019057 
DE94019342 
DE95000733 
DE95000735 
DE94018004 
DE94019058 
DE94019043 
DE94019039 
DE95000521 
DE95000796 
DE95000459 
DE95000734 


DE95000436 


DE95000732 


DE94019052 


DE95000458 
DE94016474 
DE95000525 
DE95000797 
DE94018002 


DE94015708 


Distribution 
Category 





Report 
Number 


2551 
2562 
2569 


2575 
2583 


2584 
2640 


WHC-SD-610-ATP-— 
002 


WHC-SD-610-TP- 
001-Rev.1 

WHC-SD-C018-RPT— 
003 


WHC-SD-C018H-TP— 
010-Rev.1 


WHC-SD-CP-ES— 
160 


WHC-SD-CP-PHA-— 
003-Rev.1 

WHC-SD-CP-TA- 
008 


WHC-SD-CP-TEEM~ 
066 
067 
068 
WHC-SD-CP-TP- 
076 


077 

078 
WHC-SD-EN-AP-— 

168 

177 

179 


WHC-SD-EN-RA- 
009 


WHC-SD-EN-RD- 
010 


WHC-SD-EN-TE 
204 


281 
285 


WHC-SD-EN-TP— 
048 


WHC-SD-ER-CSWD- 
004 


WHC-SD-ER3641-ATP— 
002-Rev.2 


Abstract 
Number 


19:32793 


19:32394 


19:32561 


19:32562 
19:33879 


19:32563 


19:32564 


19:32383 


19:33494 


19:32566 


19:32565 


19:32794 


19:32795 
19:33880 
19:33495 
19:32384 
19:33496 
19:32567 
19:32568 
19:32569 


19:34351 


19:32796 


19:32336 


19:32570 


19:32571 


19:32572 


19:32797 


19:32798 


19:32573 


19:32799 


19:32717 


19:32574 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS: GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; 


INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


WHC-SD-ER3641-ATP— 


Order 
Number 


DES5000460 
DE94018157 
DE94018154 


DE94016461 
DE94018689 


DE95000517 


DE95000336 


DE95000995 


DE95000520 


DE95001036 


DE95000456 


DE94019011 


DE95000518 
DE95000465 
DE95000450 
DE95000307 
DE95000449 
DE95000501 
DE95000514 
DE95000524 


DE94013013 


DE95000798 


DE95000433 


DE94019341 


DE95000447 


DE95000988 
DE94017325 
DE95000430 


DE94019010 


DE94019040 


DE95000437 


DE95000345 


Distribution 
Category 


MF- 
2030 
MF- 
2000 
MF- 
2000 
MF-600 
MF- 
2000 
MF- 
2070 
MF- 
2010 


MF- 
2000 


MF-506 


MF- 
2020 


MF- 
2000 


MF- 
2000 


MF-721 


MF- 
2070 


MF-506 
MF-506 
MF-506 


MF- 
2000 
MF- 
2000 
MF-711 


MF-902 


2030 


MF- 
2000 
MF- 
2010 
MF- 
2000 
MF- 
2040 


MF- 
2000 


MF- 
2000 


MF- 
2030 


ERA Vol. 19, No. 12 879 





WHC-SD-ER3641-ATP— 


Abstract 
Number Number 


003-Rev.1 19:33497 


WHC-SD-FF-HC— 

002 19:32395 
WHC-SD-FF-SDS— 

003-Rev.1 19:33267 
WHC-SD-FF-SSP- 

053 19:33268 
WHC-SD-GN-CSUD- 

30002-Rev.1 19:35021 


WHC-SD-GN-DP- 

20002 19:34997 
WHC-SD-GN-TEEM- 

20001 133498 
WHC-SD-GN-TRP- 

30010 32 


WHC-SD-LO045H-ER- 
003 


WHC-SD-LL-ES— 
040 


WHC-SD-LL-Ti- 
012 


WHC-SD-N040-ES— 
001 

WHC-SD-NR-TA- 
026 

WHC-SD-PRP-HA- 
005 


011 
012 


WHC-SD-SNF-CSER- 
001 


WHC-SD-SNF-DA- 
001 

WHC-SD-SNF-TL- 
004 


WHC-SD-SNF-WP- 
007 


WHC-SD-SP-SSP- 
001 


WHC-SD-SQA-CSA- 
20368 


20373 


WHC-SD-SQGA-TA- 
2001 1-Rev.1 


WHC-SD-TP-PDC-— 
001-Rev.1 


022 19:33884 


WHC-SD-TP-SD- 

001 19:35100 
WHC-SD-TP-SEP- 

027 19:33885 
WHC-SD-W011H-ES— 


Source of 
Availability 


OST}; NTIS; 


OSTI; NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS; 


; NTIS 


; GPO Dep 


S; GPO Dep 


GPO Dep. 


GPO Dep 


S; GPO Dep 


GPO Dep 


GPO Dep 


; GPO Dep 


GPO D 


Order 
Number 


DE95000342 


DE94018440 
DE94019007 
DE95000440 


DE95000800 


DE94019008 
DE95000350 


DE95000434 


DE95000985 


DE95000431 


DES5000676 


DE95000681 
DE95001161 
DES95000428 
DE95001003 


DE95001043 


DE95001307 


DE95001299 


DE95000994 


DE95000435 


DE94019054 


DE95001032 


DE95001304 


DE95000679 


DE95000439 


DE95000506 


DE94018435 


DE94018559 


Distribution 
Category 


MF- 
2030 


MF-721 
MF-520 
MF-531 


MF- 
2000 


MF-423 
MF-506 


MF- 
2060 


MF- 
2000 


MF- 
2000 


MF- 
1370 


MF-510 
MF-510 


MF- 
2000 
MF- 
2050 
MF- 
2000 


MF- 
2000 





Report 

Number 

WHC-SD-W026-CSRS— 
001 

WHC-SD-W026-CSWD- 
001 

WHC-SD-W026-TRP- 
015 

WHC-SD-W059-FRD- 
001-Rev.1 


WHC-SD-W236B-SOW- 
001 


WHC-SD-W296-SAD— 
001 


WHC-SD-W320-PMP_- 
001-Rev.2 


WHC-SD-W320-TIS— 
001 


WHC-SD-W364-PMP— 
001 


WHC-SD-W402-CR-— 
001-Rev.1 


WHC-SD-WM-ANAL-— 
014 


035-Vol.1 
035-Vol.2 


WHC-SD-WM-ATP-— 
096 


097 
098 


102 
104 
105 


WHC-SD-WM-ATR- 
078 


084 
089 


WHC-SD-WM-CM-— 
008 


011 


WHC-SD-WM-CR- 
057 


WHC-SD-WM-CSD- 
004 


WHC-SD-WM-CSDD-— 
014 


WHC-SD-WM-DA- 
135 


Abstract 
Number 


19:32576 
19:32577 
19:33886 


19:32578 


19:32579 


19:32580 


19:32581 


19:32582 


19:34353 


19:32583 


19:32584 
19:32804 


19:32805 


19:32585 


19:32586 
19:32587 


19:32588 
19:32806 


19:33306 


19:32807 
19:32808 


19:32589 


19:32590 


19:32591 


19:32592 


19:32593 


19:33887 


19:32594 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
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OSTI; NTIS 
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OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep 


GPO Dep. 
INIS; GPO Dep 


INIS; GPO Dep 
GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep 
INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


.99: 


99 
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Number 


DE95000802 
DE95000441 
DE95000427 


DE95000338 


DE95000801 


DE94018509 


DE95001310 


DE95001037 


DE95001308 


DE95000351 


DE94018156 
DE94019003 


DE94019004 


DE94019006 


DE95001162 
DE95000680 


DE95001045 


DE95000504 


DE94019005 


DE95001309 


DE95001300 


DE95001592 


DE95001231 
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WHC-SD-WM-DP-— 
069 


070 
088 


WHC-SD-WM-DQO- 
007 


WHC-SD-WM-ER- 
358 


359 
361 
362 
367 
377 


WHC-SD-WM-ES— 
185 


290-Rev.2 
299 
303 
318 


WHC-SD-WM-ETP-— 
113 


WHC-SD-WM-EV-— 
073 


WHC-SD-WM-MAR- 
001 


WHC-SD-WM-OMM- 
011 


WHC-SD-WM-OTP-— 
151 


158 
159 


WHC-SD-WM-PCP- 
009 


WHC-SD-WM-PLN— 
076 


WHC-SD-WM-RPT-— 
096 


WHC-SD-WM-SARR- 
028 


WHC-SD-WM-SDD- 
045 
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19:32596 


19:33888 
19:33352 


19:32597 


19:34354 


19:33889 
19:32598 
19:32599 
19:32600 
19:32601 


19:33890 


19:33313 
19:32602 
19:33891 
19:32603 


19:32604 


19:32605 


19:32606 


19:32809 


19:32607 


19:32608 
19:32609 


19:32610 


19:32611 


19:32612 


19:32385 


19:32613 


19:32614 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE95000983 


DE95000515 
DE95000996 


DE95000993 


DE95001230 


DE95000530 
DE95000534 
DE95000526 
DE95001227 
DE95000466 


DES5000308 


DE94019012 
DE95001232 
DE95000522 
DE95000984 


DE95001371 


DE95000716 


DE95000505 


DE94019055 


DE95000799 


DE95000503 
DE95000344 


DE95000717 


DE95000341 


DE95000516 


DE95000462 


DE95000438 


DE9401 8436 





Number 


WHC-SD-WM-SWD- 
033 


WHC-SD-WM-TC— 
062 


WHC-SD-WM-TI- 
591 


616 


653 


WHC-SD-WM-TP-— 
164 


227 
243 
247 
267 


WHC-SD-WM-TPE 
017 


WHC-SD-WM-TPP-— 
052 


WHC-SD-WM-TRP— 
105-Rev.5 


105-Rev.6 
106-Rev.5 
106-Rev.6 
107-Rev.5 
107-Rev.6 
108-Rev.4 
109-Rev.4 
109-Rev.5 
111-Rev.5 
112-Rev.5 
113-Rev.4 
113-Rev.5 
114-Rev.6 


201 


Number 


19:32615 


19:32616 


19:32617 
19:32810 
19:32618 
19:32619 


19:32811 


19:32620 


19:32621 
19:32622 
19:32623 
19:32624 


19:32625 


19:32626 


19:32627 


19:32628 
19:32629 
19:32630 
19:32631 

19:32632 
19:32633 
19:32634 
19:32635 
19:32636 
19:32637 
19:32638 
19:32639 
19:32640 
19:32641 

19:32642 


19:32643 


Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Number 


DE94018465 


DE95000463 


DE95000461 

DE95000348 
DE94019009 
DE95000674 


DE95000310 


DE95000675 


DE95000353 
DE95000523 
DE95000464 
DE95001305 


DE95000432 


DE95000457 


DE95000736 


DE95000533 
DE95000352 
DE95000454 
DE95000337 
DE95000453 
DE95000340 
DE95000452 
DE95000451 

DE95000339 
DE95001233 
DE95001236 
DE95001235 
DE95000311 

DE95000306 
DE95001234 


DE95001163 


2030 
MF- 
2030 
MF- 
2030 
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WHC-SD-WM-TRP- 


Report Abstract Source of Order Distribution 
Number Number Availability , Number Category 


209 


215 


WHC-SD-WM-TS— 


005 


WHC-SD-WM-WP- 


283 


WHC-SP-— 


1101-Vol.1 


1101-Vol.2 


1101-Vol.3 


1101-Voi.4 


1101-Vol.5 


1102 
1107 


WINCO- 


1166 
1214 


1217 


1221 


1222 


1223 


1224 


1226 


1228 


1229 


19:32644 


19:32645 


19:32646 


19:32647 


19:32648 


19:32649 


19:32650 


19:32651 


19:32652 


19:33383 
19:33353 


19:34162 
19:32812 


19:32399 


19:32813 


19:33166 


19:33093 


19:32653 


19:32654 


19:32655 


19:32656 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


DE95000309 


DE95001372 


DE95001029 


DE95000502 


DE95001023 
DE95001024 
DE95001025 
DE95001026 
DE95001027 


DE95001297 
DE95000990 


DE95000774 
DE95000775 


DE95000587 
DE94019088 
DE94018511 
DE94019089 
DE95000832 
DE95000776 
DE95000777 


DE95000778 


MF- 
2030 
MF- 

2030 


MF- 
2020 


MF- 
2000 


MF- 
2030 
MF- 
2030 
MF- 
2030 
MF- 
2030 
MF- 
2030 
MF-600 
MF-600 


MF-510 
MF- 
2010 
MF- 
2050 
MF- 
2030 
MF- 
2050 
MF- 
2000 
MF- 
2050 
MF- 
2070 
MF- 
2060 
MF- 
2070 


WRI- 


93-R021 19:32037 See DOE/MC/301 26-3916 
WSRC-IM- 

94-28 19:35101 OSTI; NTIS; GPO Dep. 
WSRC-MS- 


m 
oi 


DE95000513 MF-705 


94-0104 
94-0259 
94-0309 
94-0384 
94-0394 
94-0409 
94-0417 
94-0437 
94-0443 
94-0476 
94-0477 
94-0500 


WSRC-RP- 


93-67-4-Summ. 
94-516 
94-67-1-Vol.1 
94-67-1-Vol.2 
94-67-2-Vol.1 
94-67-2-Vol.2 
94-67-2-Vol.3 


19:32842 
19:33652 
19:32657 
19:34370 
19:34497 
19:32658 
19:32659 
19:33610 
19:32660 
19:34998 
19:32661 
19:34467 


19:34355 
19:32662 
19:32720 
19:32721 
19:32722 
19:32723 
19:32724 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 


, 


GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


; GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


ae ee ee ee ee ee a ee 


DE94015591 

DE94018430 
DE94013291 

DE94018429 
DE94017809 
DE94017543 
DE95000752 
DE95001241 

DE95000747 
DE95001239 
DE95001238 
DE95000746 


DE94019064 
DE95000531 
DE94018718 
DE94019137 
DE95000468 
DE95000469 
DES5000470 


MF-700 
MF-701 
MF-721 
MF-702 
MF-705 
MF-721 
MF-721 
MF-704 
MF-711 
MF-721 
MF-721 
MF-702 


MF-702 
ND-721 
MF-702 
MF-702 
MF-702 
MF-702 
MF-702 


a oe oe oe oe ee ae 


94-737 19:32663 OSTI; NTIS; INIS; GPO Dep. 
WSRC-TR- 


93-428 19:32664 OSTI; NTIS; INIS; GPO Dep. 


DE94016964 MF-702 
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ZU-TH- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


23 
BO 


93-453 19:32847 OSTI; NTIS; INIS; GPO Dep. 
94-0161 19:32665  OSTI; NTIS; INIS; GPO Dep. 
94-0224 19:33892 OSTI; NTIS; INIS; GPO Dep. 
94-0236 19:32814 OSTI; NTIS; INIS; GPO Dep. 
94-0265 19:32666 OSTI; NTIS; INIS; GPO Dep. 
94-0266 19:32667 OSTI; NTIS; INIS; GPO Dep. 
94-0277 19:32725 OSTI; NTIS; INIS; GPO Dep. 
94-0286-ESS 19:32668 OSTI; NTIS; INIS; GPO Dep. 
94-0287 19:32669 OSTI; NTIS; INIS; GPO Dep. 
94-0291 19:32670 OSTI; NTIS; INIS; GPO Dep. 
94-0292 19:32671 OSTI; NTIS; INIS; GPO Dep. 
94-0306 19:32672 OSTI; NTIS; INIS; GPO Dep. 
94-0356 19:32815 OSTI; NTIS; INIS; GPO Dep. 
94-0357 19:33908 OSTI; NTIS; INIS; GPO Dep. 
94-0370 19:33300 OSTI; NTIS; INIS; GPO Dep. 
94-0378 19:32673 OSTI; NTIS; INIS; GPO Dep. 
94-0416 19:34468 OSTI; NTIS; INIS; GPO Dep. 
94-0432 19:34356 OSTI; NTIS; INIS; GPO Dep. 
94-059 19:33807 OSTI; NTIS; INIS; GPO Dep. 
94-100-4 19:32848 | OSTI; NTIS; GPO Dep. 
WwSsS/CL 
94-008 19:32536 See SAND-94-8606C 
WUB-DIS-— 
92-5 19:34093 OSTI; NTIS (US Sales Only) DE95708606 
Y/DD- 
631 19:33893 OSTI; NTIS; INIS; GPO Dep. .99: DE95000609 
Y/DV- 


DE94017533 MF-701 
DE94019062 F-721 
DE95001242 MF-711 
DE94017807 MF-706 
DE94017548 MF-721 
DE95000756 MF-721 
DE94019067 MF-702 
DE95000499 MF-702 
DE95000759 MF-721 
DE95000500 MF-721 
DE95000446 MF-721 
DE95000758 MF-721 
DE94017808 MF-707 
DE95000760 MF-706 
DE9401 9066 MF-707 
DE95000443 MF-702 
DE95000753 MF-706 
DE95000528 MF-702 
DE95001243 MF-701 
DE94019065 MF-700 


© 9 {0 10 19 10 0 io 
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© 
© 


L000 OL 000 © 
OHOHDDDOHDOVOOOE 


MMMM MMMM MMMM MMM Mmmmmm 
© 


we we eh ek ek ee eh eh th th wd th td th et td ok od od ok 


1321 19:33408 OSTI; NTIS; INIS; GPO Dep. 


Y/DZ- 
134 


73 


Y/EN- 
4585 
5139 

Y/ER- 
112-D2 

YAA- 
215/R2 

Y/SUB-— 


94-99068C/Y15/1 
94-99069C/Y 15/2 
94-99069C/Y 15/7 
94-99069C/Y 15/8 


Y/TS- 
1162/R1 
1191 


769/R3 
YJT- 
94-02 
94-05 
94-06 
94-07 
94-09 
ZU-TH- 
14/94 


19:34206 
19:34205 
19:32816 
19:32817 
19:32701 
19:32674 
19:32337 
19:32338 
19:32679 
19:32818 


19:33384 
19:32819 


19:32680 


19:34357 
19:32675 
19:32676 
19:32677 
19:32678 


19:34611 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/OR-01-1173-D2 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DESY-94-089 
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DE95000610 
DE95000615 


DE95000614 


DE95000605 
DE95000604 


DE95000612 


DE95000611 
DE95000613 
DE95000606 
DE95000603 


DE95000608 
DE95000607 


DE95000467 


DE95600199 
DE95600684 
DE95600685 
DE95600686 
DE95600687 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE93000031 
DE93000075 
DE93010280 
DE94000147 
DE94000148 
DE94000149 
DE94000277 
DE94000278 
DE94004114 
DE94004133 
DE94004134 
DE94004150 
DE94005436 
DE94006934 
DE94006947 
DE94006990 
DE94008502 
DE94008505 
DE94009333 
DE94010386 
DE94010463 
DE94010705 
DE94010711 
DE94011813 
DE94011863 
DE94011864 
DE94011865 
DE94011866 
DE94011867 
DE94011870 
DE94011872 
DE94011880 
DE94011881 
DE94011885 
DE9401 1887 
DE94011895 
DE94011898 
DE94012252 
DE94012253 
DE94012254 
DE94012257 
DE94012261 
DE94012265 
DE94012268 
DE94012269 
DE94012272 
DE94012274 
DE94012275 
DE94012279 
DE94012280 
DE94012281 
DE94012283 
DE94012284 
DE94012292 
DE94012296 
DE94012297 
DE94012674 
DE94013001 
DE94013013 
DE94013032 
DE94013249 


Report No. 


NREL/TP-—442-4740 
DOE/CH/10093—203 
CONF-9301 16—44 
DOE/BC-—94000147 
DOE/BC/14899-15 
DOE/BC/14899-16 
NREL/TP-463-6155 
NREL/TP-—463-6154 
DOE/MC/26006-3731 
DOE/MC/29061-3763 
DOE/MC/29061-3764 
DOE/MC/23 167-3862 
DOE/FT R-94005436 
DOE/CH/10093-—333 
NREL/TP-462-5337 
DOE/FT R—94006990 
DOE/ER/40397-T1 
DOE/ER/40216-9 
LA-UR—94-1057 
SAND—94-0348C 
ANL/CMT/CP-81057 
EGG-WM-—10955 
EGG-WTD—10973 
NREL/CP-463-6829 
NREL/TP-441-7078 
NREL/TP-441-70789 
NREL/TP-441-7080 
NREL/TP-441-7107 
NREL/TP-441-7108 
NREL/TP-463-6504 
NREL/TP-463-7090 
NREL/TP-410-6285 
NREL/TP-425-6956 
NREL/TP-451-7065 
NREL/TP-451-7163 
NREL/TP-451-7056 
NREL/TP-412-6845 
DOE/METC—94/1008-Vol.1 
DOE/METC—94/1008-Vol.2 
DOE/MC/27224-3808 
DOE/MC/26038-3823 
DOE/MC/10637-3827 
DOE/MC/10637-3832 
DOE/MC/2503 1-3834 
DOE/MC/27391-3836 
DOE/MC/29310-3840 
DOE/MC/27339-3842 
DOE/MC/30126-3843 
DOE/MC/11076-3847 
DOE/MC/24116-3848 
DOE/MC/29244-3850 
DOE/MC/30246-3852 
DOE/MC/30251-3853 
DOE/MC/29264-3867 
DOE/MC/27423-3871 
DOE/MC/27253-3873 
UCRL-JC—1 16291 
LA-UR-94-1658 
WHC-SD-EN-AP-168 
DOE/ER/40418-T3 
LA-UR-94-1470 


Order No. 


DE94013291 
DES94013543 
DE94013606 
DE94013609 
DE94013614 
DE94014018 
DE94014135 
DE94014240 
DE94014251 
DE94014252 
DE94014289 
DE9401 4366 
DE94014413 
DE94014435 
DE94014444 
DE94014450 
DE94014569 
DE94014657 
DE94014807 
DE94014997 
DE94015014 
DE94015015 
DE94015060 
DE94015211 
DE94015275 
DE94015280 
DE94015427 
DE94015518 
DE94015591 
DE94015641 
DE94015708 
DE94015750 
DE94015767 
DE94015790 
DE94015795 
DE94015809 
DE94015893 
DE94015894 
DE94015938 
DE94015944 
DE94015947 
DE94016050 
DE94016069 
DE94016076 
DE94016086 
DE94016140 
DE94016155 
DE94016156 
DE94016161 
DE94016325 
DE94016373 
DE94016415 
DE94016448 
DE94016454 
DE94016461 
DE94016474 
DE94016545 
DE94016561 
DE94016564 
DE94016570 
DE94016608 


Report No. 


WSRC-MS-94-0309 
BNL-60422 
LA-SUB-94-38 
LA-SUB-94-76 
CONF-940526-1 
CONF-940815-48 
SAND-94-1566C 
IS-M-790 
SAND-94-1574C 
SAND-94-1560C 
SAND-94-1528C 
DOE/PC/88817-T16 
PNL-SA-23748 
LA-UR-94-1946 
LA-UR-94-1934 
LA-UR-94-1936 
PNL-SA-23456 
SAND-94-1354C 
LA-UR-94-1613 
PNL-SA-24300 
SAND-94-1775C 
SAND-94-1774C 
ANL/TD/CP-83149 
PNL-SA-24517 
SAND-93-3812C 
SAND-94-0305C 
DOE/ER-0144/12 
DOE/ER/60820-5 
WSRC-MS-94-0104 
DOE/CS/83014—1 
WHC-SA-2516 
SAND-94-1370C 
SAND-94-1895C 
SAND-94-0757C 
SAND-94-1765C 
FEMP-2349 
SAND-94-8610C 
SAND-94-1944C 
ORNL/CON-392 
PNL-SA-24034 
DOE/ID/12779-1 
DOE/PC/93251-T1-Vol.1 
LA-UR-94-2279 
LA-UR-94-2257 
LA-UR-94-2506 
PATENTS-US—A7909937 
LA-UR-94-2454 
LA-UR-94-2453 
LA-UR-94-2526 
PNL-9994 
ANL/DIS/CP--83606 
ANL-93/38 
DOE/EIA-0555(94)/1 
UCRL-JC—1 16598 
WHC-SA-2575 
WHC-SA-2292 
UCRL-JC-117306 
SAND-94-2005C 
SAND-94-2006C 
LA-SUB-94-111 
UCRL-JC—115670 


Order No. 


DE94016615 
DE94016617 
DE94016622 
DE94016643 
DE94016644 
DE94016649 
DE94016714 
DE94016719 
DE94016732 
DE94016733 
DE94016734 
DE94016794 
DE94016797 
DE94016817 
DE94016818 
DE94016882 
DE94016883 
DE94016890 
DE94016891 
DE94016894 
DE94016905 
DE94016913 
DE94016919 
DE94016964 
DE94016973 
DE94016976 
DE94016980 
DE94016996 
DE94017058 
DE94017077 
DE94017110 
DE94017111 
DE94017143 
DE94017160 
DE94017162 
DE94017176 
DE94017179 
DE94017183 
DE94017187 
DE94017188 
DE94017221 
DE94017279 
DE94017282 
DE94017283 
DE94017286 
DE94017289 
DE94017292 
DE94017293 
DE94017297 
DE94017299 
DE94017305 
DE94017307 
DE94017316 
DE94017325 
DE94017339 
DE94017340 
DE94017342 
DE94017345 
DE94017392 
DE94017395 
DE94017396 


Report No. 


SAND-94-8606C 
SAND-94-8554C 
SAND-94-8728C 
LA-12764-ENV 
DOE/ID/13040-T24 
DPW-56-157 
UCRL-JC—1 15595 
UCRL-CR-117680 
BNL-60659 
BNL-60662 
BNL-49974 
BNL-60657 
EGG-11265-1073 
BNL-60442 
BNL—49994 
ANL/ET/CP-81607 
ANL/IFR/CP-83585 
ANL/EA/CP-83717 
ANL/XFD/CP-82936 
ANL/MCS/CP-82870 
ANL/XFD/CP-82879 
ANL-HEP-CP-94-39 
EGG-2679(93) 
WSRC-RP-94-737 
UCRL-JC-1 16181 
DPW-55-333 
DPW-55-420 
HW-58312 
LA-SUB-94-104 
ANL/DIS/CP-83108 
DOE/PC/90310-T14 
DOE/PC/89786-T18 
WAPD-T-3014 
CONF-9109141-2 
ORNUCON-381 
RFP-4875 
UCRL-JC-1 16822 
K/EM-67 
SAND-94-1075C 
DOE/NV/10874-T1 
ARH-1172 
DOE/EW/50625-T16 
DPW-56-272 
DPW-56-312 
UCRL-LR-107036 
ARM-94-002 
SAND-94-0841 
SAND-94-1681 
UCRL-ID-116218 
CONF-930893—41 
BNL-60610 
UCRL-JC—1 17162 
ORNL/TM-12760 
WHC-SD-EN-T+277 
SAND-94-2081C 
DOE/EIA-0174(93) 
SAND-94-2079C 
SAND-94-2098C 
PNL-9787 
PNL-10047 
PNL-10050 
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Order No. 


DE94017404 
DE94017405 
DE94017406 
DE94017407 
DE94017409 
DE94017410 
DE94017411 

DE94017414 
DE94017415 
DE94017419 
DE94017421 

DE94017422 
DE94017455 
DE94017457 
DE94017459 
DE94017461 

DE94017464 
DE94017466 
DE94017468 
DE94017470 
DE94017472 
DE94017473 
DE94017474 
DE94017475 
DE94017482 
DE94017483 
DE94017484 
DE94017487 
DE94017493 
DE94017505 
DE94017507 
DE94017509 
DE94017524 
DE94017525 
DE94017531 

DE94017533 
DE94017543 
DE94017544 
DE94017546 
DE94017547 
DE94017548 
DE94017549 
DE94017557 
DE94017558 
DE94017561 

DE94017568 
DE94017569 
DE94017573 
DE94017607 
DE94017609 
DE94017610 
DE94017631 

DE94017644 
DE94017651 

DE94017655 
DE94017656 
DE94017660 
DE94017679 
DE94017681 

DE94017682 
DE94017689 
DE94017695 
DE94017697 
DE94017698 
DE94017700 
DE94017702 
DE94017706 
DE94017710 
DE94017740 
DE94017742 
DE94017746 
DE94017750 


Report No. 


SAND-94-2048C 
SAND-94-0064 
SAND-94-2130C 
SAND-94-1674C 
SAND-93-2610C 
UCRL-JC—1 15891 
UCRL-JC~1 15889 
UCRL-JC—1 15886 
UCRL-JC-1 16635 
SAND-94-2001C 
SAND-94-1167C 
ORNLTM-11250 
PNL-SA-24564 
PNL-SA-24565 
PNL-SA-23882 
PNL-SA-23806 
PNL-SA-24297 
PNL-9978 
PNL-SA-23179 
RFP-4877 
PNL-SA-23891 
PNL-SA-24620 
PNL-SA-23032 
PNL-SA-24694 
PNL-SA-24301 
PNL-SA-24601 
UCRL-ID-118062 
UCRL-ID-117818-Vol.1 
UCRL-ID-115018 
DOE/ID/12772-4 
UCRL-JC—1 16838 
GA-A-21754 
UCRL-JC—116015-Rev.1 
UCRL-JC—116015 
ORNL/TM-12765 
WSRC-TR-93-453 
WSRC-MS-94-0409 
UCRL-MA-106315 
UCRL-JC-117752 
UCRL-JC~1 16590 
WSRC-TR-94-0265 
WAPD-T-3033 
GA-A-21594 
GA-A-21597 
DOE/CE/40961-T7 
CONF-940301-43 
CONF-940813-15 
DOE/ER/14372-1 
EGG-MS-11147 
EGG-MS-11211-Vol.1 
EGG-MS-11211-Vol.2 
RFP-4878 
DPW-56-386 
DOE/ER/61578-1 
DOE/CE/50343—-1 
CONF-930304-34 
ORNL/TM-12800 
CONF-9305320-2 
CONF-940626-3 
CONF-931108-108 
CONF-9211112- 
UCRL-JC—1 18203 
UCRL-JC-117438 
CONF-9405187-2 
CONF-9405214-1 
CONF-9308122-19 
CONF-931009-29 
CONF-9407122-1 
DOE/ER/45114-6 
DOE/ER/45114-8 
DOE/EIA-0520(94/08) 
CONF-931009-28 


Order No. 


DE94017751 
DE94017752 
DE94017754 
DE94017756 
DE94017757 
DE94017758 
DE94017760 
DE94017765 
DE94017771 
DE94017772 
DE94017773 
DE94017774 
DE94017775 
DE94017778 
DE94017782 
DE94017783 
DE94017785 
DE94017798 
DE94017800 
DE94017801 
DE94017803 
DE94017807 
DE94017808 
DE94017809 
DE94017813 
DE94017814 
DE94017816 
DE94017817 
DE94017853 
DE94017854 
DE94017856 
DE94017857 
DE94017858 
DE94017859 
DE94017860 
DE94017862 
DE94017864 
DE94017868 
DE94017870 
DE94017871 
DE94017873 
DE94017874 
DE94017875 
DE94017879 
DE94017881 
DE94017882 
DE94017884 
DE94017885 
DE94017886 
DE94017887 
DE94017889 
DE94017891 
DE94017894 
DE94017895 
DE94017896 
DES4017898 
DE94017899 
DE94017900 
DE94017903 
DE94017906 
DE94017908 
DE94017909 
DE94017910 
DE94017933 
DE94017953 
DE94017958 
DE94017963 
DE94017964 
DE94017967 
DE94017969 
DE94017972 
DE94017976 


Report No. 


CONF-940135-8 
CONF-940780—4 
CONF-940299—1 
CONF-940225—122 
CONF-9311131-5 
CONF-9311131-4 
CONF-940353-8 
CONF-9404154—2 
CONF-940135—10 
CONF-9405220-1 
CONF-9308106-5 
CONF-9308106-7 
SAND-94-1913 
PNL-—8362 
PNL-—10066 
SAND—94-0938 
DOE/ER/51112-T2 
PNL-SA-24438 
PNL-SA-24596 
PNL-SA-24760 
PNL-SA-24231 
WSRC-TR-94-0236 
WSRC-TR-94-0356 


WSRC-MS—94-0394 


RFP—4832 
RFP—4876 
CONF-9404137-6 
CONF-9404137-5 
CONF-9406129— 
CONF-941043-5 
CONF-9403151—1 
CONF-940286—4 
CONF-941142-18 
CONF-9303302-1 
CONF-931234-9 
CONF-940529—25 
CONF-9408107-3 
CONF-940204-8 
CONF-940692-6 
CONF-940406—15 
CONF-940402-25 
CONF-931 108-106 
CONF-940742-9 
CONF-9308106-6 
CONF-9406245-1 
CONF-9308122-20 
CONF-931 108-107 
CONF-940142-45 
CONF-940135-—7 
CONF-931238—-4 
CONF-930685—1 
CONF-940893-3 
CONF-940627-4 
CONF-9307181-2 
CONF-940893-4 
CONF-9404150-3 
CONF-9405217-1 
CONF-9405 143-4 
CONF-9407119-1 
CONF-9402100-1 
DPW-55-15-6 
DPW-55-15-7 
DPW-55-15-8 
SLAC-PUB-6606 
CONF-9404113— 
SAND—94-8704 
LBL-35899 
LBL-34955 
LBL-35886 
LBL-34971 
LBL-35957 
GA-A-21295 


Order No. 


DE94017977 
DE94017980 
DE94017981 
DE94017985 
DE94017986 
DE94017990 
DE94017992 
DE94017994 
DE94018002 
DE94018004 
DE94018015 
DE94018039 
DE94018043 
DE94018045 
DE94018046 
DE94018047 
DE94018048 
DE94018049 
DE9401 8050 
DE94018051 
DE94018054 
DE94018056 
DE94018057 
DE94018060 
DE94018061 
DE9401 8063 
DE94018067 
DE94018070 
DE94018071 
DE94018073 
DE94018074 
DE94018075 
DE94018078 
DE94018080 
DE94018081 
DE94018082 
DE94018084 
DE9401 8088 
DE94018089 
DE94018090 
DE94018091 
DE94018093 
DE94018094 
DE94018095 
DE9401 8096 
DE94018099 
DE94018100 
DE94018114 
DE94018116 
DE94018119 
DE94018121 
DES94018123 
DE94018124 
DE94018125 
DE94018126 
DE94018127 
DE94018128 
DE94018130 
DE94018133 
DE94018134 
DE94018135 
DE94018137 
DE94018141 
DE94018143 
DE94018144 
DE94018145 
DE94018146 
DE94018148 
DE94018154 
DE94018156 
DE94018157 
DE94018169 


DE94018169 


Report No. 


GA-A-21708 
FNAL/C—94/102 
FNAL/C—94/220-E 
BNL-49794 
BNL-60743 
BNL-60737 
BNL-—60549 
BNL-60738 
WHC-SA-2480 


WHC-EP-0783-Draft 


DOE/EIA-0570(93) 
CONF-940424-37 
CONF-9408116-1 
CONF-940706-1 
CONF-931234-10 
CONF-9406205—4 
LBL-34455 
CONF-940580-16 
CONF-9405100-12 
CONF-940748-88 
CONF-9405143-5 
CONF-940552-30 
CONF-940286-5 
ORNL/CON-360 
ORNUTM-12194 
UCRL-JC—1 15998 
WAPD-T-3032 
UCRL-JC—1 18040 
UCRL-JC—117754 
LA-UR-94-2696 


be bbeb> 


eececccecccce & 


ESSSSSS 


LA-UR-—94-2752 
CONF-940635-—13 
CONF-941218—1 
CONF-9409168-2 
CONF-9410184—1 
CONF-9405221-1 
CONF-940286-6 
CONF-9405223—1 
CONF-941059-1 
CONF-940813-17 
CONF-940286-7 
CONF-941102-21 
CONF-941124-8 
CONF-9411 18-7 
CONF-931234—11 
CONF-940813-19 
CONF-9405206-1 
CONF-9403154—1 
CONF-940853-9 
CONF-9404203-1 
CONF-9405 143-6 
CONF-931119-5 
WHC-SA-2569 


WHC-SD-WM-ANAL-014 


WHC-SA-2562 
LBL-35880 
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DE94018170 


Order No. 


Order No. 


Report No. 


DE94018170 
DE94018171 
DE94018175 
DE94018176 
DE94018177 
DE94018178 
DE94018179 
DE94018180 
DE94018181 

DE94018183 
DE94018185 
DE94018191 

DE94018192 
DE94018193 
DE94018195 
DE94018197 
DE94018198 
DE94018199 
DE94018200 
DE94018201 

DE94018202 
DE94018203 

DE94018204 

DE94018205 

DE94018206 
DE94018208 
DE94018209 
DE94018211 

DE94018212 

DE94018213 

DE94018214 
DE94018215 
DE94018228 
DE94018255 
DE94018256 
DE94018259 
DE94018260 
DE94018262 
DE94018263 

DE94018265 

DE94018266 
DE94018267 
DE94018269 
DE94018270 
DE94018271 

DE94018272 
DE94018273 
DE94018275 
DE94018276 
DE94018277 
DE94018278 
DE94018279 
DE94018280 
DE94018281 

DE94018282 
DE94018283 
DE94018284 
DE94018287 
DE94018289 
DE94018290 
DE94018292 
DE94018294 
DE94018295 
DE94018296 
DE94018297 
DE94018301 
DE94018302 
DE94018303 
DE94018305 
DE94018307 
DE94018309 
DE94018310 


LBL-35417 
UCRL-ID—117611 
LBL-35207 
LBL-35779 
LBL-35741 
LBL-35967 
LBL-35803 
LBL-35220 
LBL-35201 
LBL-35746 
LBL-35710 
LBL-35776 
LBL-35586 
LBL-35221 
LBL-35576 
LBL-35723 
LBL-35791 
LBL-35308 
LBL-33790 
LBL-35903 
LBL-34965 
LBL-34958 
LBL-35885 
LBL-35219 
LBL-34972 
LBL-34973 
LBL-35942 
LBL-35941 
LBL-35869 
LBL-35590 
LBL-35695 
LBL-35810 


ANL/TD/CP-83938 


CONF-9306365-1 
CONF-9305373—1 
LA-UR-94-2742 
LA-UR-94-2743 
-UR—-94-2741 
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-UR-94-2972 
LA-UR-94-2951 
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DE94018311 
DE94018312 
DE94018313 
DE94018314 
DE94018315 
DE94018316 
DE94018317 
DE94018319 
DE94018321 
DE94018322 
DE94018324 
DE94018325 
DE9401 8328 
DE94018329 
DE94018330 
DE94018331 
D&9401 8333 
DE94018335 
DE94018336 
DE94018337 
DE94018339 
DE94018340 
DE94018341 
DE94018343 
DE9401 8344 
DE94018345 
DE9401 8346 
DE94018349 
DE94018350 
DE94018351 
DE94018352 
DE94018353 
DE94018354 
DE94018355 
DE9401 8356 
DE94018357 
DE94018358 
DE94018359 
DE94018360 
DE94018361 
DE94018362 
DE94018363 
DE94018364 
DE94018365 
DE94018366 
DE94018367 
DE94018368 
DE94018371 
DE94018373 
DE94018374 
DE94018375 
DE94018378 
DE94018379 
DE94018380 
DE94018383 
DE94018385 
DE9401 8386 
DE94018387 
DE94018388 
DE94018389 
DE94018390 
DE94018391 
DE94018393 
DE94018394 
DE94018395 
DE94018405 
DE94018419 
DE94018420 
DE94018421 
DE94018429 
DE94018430 
DE94018433 


Report No. 


LA-UR-94-2936 


R-94-2897 


LA-UR-94-2886 
LA-UR-94-2881 
UCRL-JC—1 17620 
UCRL-JC—117621 
UCRL-JC—1 18289 
UCRL-JC—1 16879 
UCRL-JC~1 18253 
DOE/EIA-0035(94/08) 
ORNL-6805 
UCRL-JC—1 17698 
UCRL-JC—1 17888 
UCRL-JC-117711 
UCRL-JC—-1 16195 
PPPL-CFP-3149 
PPPL-CFP-3150 
PPPL-CFP-3152 
PPPL-CFP-3151 
GA-A-21735 
GA-A-21707 
UCRL-ID-117305 
UCRL-ID-117304-App.B 
ANL/ES/CP-82570 
ANL/TD/CP-83736 
ANL/ES/CP-83976 
ANL/EA/CP-83690 
ANL/XFD/CP-82947 
ANL/PHY/CP-84007 
ANL/PHY/CP-84024 
ANL/EA/CP-83710 
ANL/TD/CP-83885 
ANL/XFD/CP-82934 
ANL/RE/PP-79251 
ANL/TD/CP-82442 
ANL/ASD/CP-82443 
ANL/CMT/CP-83894 
ANL/CHM/PP-69739 
ANL/ET/CP-83924 
ANL/DIS/CP-83918 
ANL/TD/CP-82575 
ANL/CHM/CP-83942 
ANL/ET/CP-80540 
ANL/ASD/CP-84030 
ANU/ET/CP-83715 
ANL/ER/CP-83877 
ANL/MSD/CP-82679 
ANL/XFD/CP-82935 
ANL/CHM/CP-80107 
ANL-HEP-CP-94-46 
ANL/PHY/CP-82308 
ANL/ET/CP-83963 
ANL/PHY/CP-83992 
ANL/CHM/CP--83910 
ANL/PHY/CP-83915 
ANL/TD/CP-83923 
ANL/ITD/CP-83704 
ANL/CHM/CP--83909 
ANL-HEP-CP-94-49 
ORNL/ER/Sub-87-99053/72 
DOE/EM-0180 
DOE/EM-0179 
DOE/FE-0317 
WSRC-MS-94-0384 
WSRC-MS-94-0259 
BNL-NUREG-60751 


Order No. 


DE9401 8435 
DE9401 8436 
DE94018439 
DE9401 8440 
DE94018444 
DE94018445 
DE94018447 
DE94018448 
DE94018449 
DE94018450 
DE94018451 
DE94018452 
DE9401 8454 
DE94018458 
DE94018461 
DE94018465 
DE94018469 
DE94018472 
DE9401 8473 
DE94018474 
DE94018476 
DE9401 8484 
DE9401 8485 
DE94018486 
DE9401 8487 
DE94018490 
DE94018491 
DE94018492 
DE94018493 
DE94018494 
DE9401 8496 
DE94018497 
DE9401 8498 
DE94018499 
DE9401 8507 
DE94018509 
DE94018510 
DE94018511 
DE94018512 
DE94018515 
DE94018517 
DE94018518 
DE94018519 
DE9401 8528 
DE9401 8529 
DE9401 8533 
DE9401 8536 
DE9401 8537 
DE94018538 
DE9401 8539 
DE9401 8540 
DE94018542 
DE94018544 
DE94018550 
DE9401 8552 
DE94018556 
DE9401 8558 
DE94018559 
DE9401 8560 
DE94018562 
DE9401 8563 
DE94018565 
DE9401 8566 
DE94018568 
DE94018573 
DE94018574 
DE94018575 
DE94018576 
DE94018577 
DE94018579 
DE94018581 
DE9401 8582 


Report No. 


WHC-SD-TP-SD-001 
WHC-SD-WM-SDD-045 
PPPL-3006 
WHC-SD-FF-HC-002 
FEMP-2353 
PPPL-CFP-3144 
PNL-SA-24408 
PNL-SA-24641 
PNL-SA-24293 
PNL-SA-24743 
PNL-SA-24420 
PNL-SA-24680 
PNL-SA-24425 
DOE/AL/62350-—127 
DOE/AL/62350-137 
WHC-SD-WM-SWD-033 
LA-UR-94-2782 
DOE/AL/62350—1 10-Rev.1 
DOE/AL/62350—137-Rev.1 
DOE/AL/62350-138-Rev.1 
DOE/AL/62350-89F-Rev.1 
DOE/AL/62350—104 
DOE/AL/62350—-139-Rev.2 
DOE/AL/62350-—146 
DOE/AL/62350-T1 
SAND-93-2623 
SAND-94-0312 
SAND-90-2336 
SAND-94-1268 
SAND-94-1273 
SAND-93-4026 
SAND-94-0012 
SAND-94-0702C 
ANL/MCS/TM-191 
WHC-SD-WM-ATR-089 
WHC-SD-W296-SAD-001 
SAND-94-1959 
WINCO-1222 
SAND-94-1998 
SAND-94-1165 
SAND-94-1958 
SAND-94-0313 
SAND-93-7047/1 
DOE/MC/29467-3785 
DOE/AL/62350-24F-Attach.2 
LBL-33717 

LBL-35703 

LBL-35475 

LBL-35876 

LBL-34974 

LBL-35888 

LBL-34600 

LBL-35928 
UCRL-CR-118128 
DOE/EIA-0121 (94/10) 
CONF-9307127- 
KCP-613-5376 
WHC-SD-TP-SEP-027 
ORNL/TM-12817 
DOE/ER/60447-T2 
DOE/ER/60447-T3 
DOE/ER/60447-T5 
DOE/ER/60447-T6 
DOE/OR/21921-T1 
DOE/ER/61731-1 
DOE/ER/61719-1 
ANL/ESD/TM-70 
ANUESD/TM-71 
UCRL-ID-118134 
DOE/ER/40347-T2 
DOE/ER/40561-156 
DOE/ER/40561-158 





Order No. 


DE94018583 
DE94018584 
DE9401 8588 
DE94018589 
DE94018590 
DE94018591 

DE94018592 
DE94018593 
DE9401 8594 
DE9401 8596 
DE9401 8597 
DE94018598 
DE94018606 
DE9401 8608 
DE94018609 
DE94018610 
DE94018614 
DE9401 8615 
DE94018621 

DE9401 8622 
DE94018631 

DE94018632 
DE94018633 
DE9401 8634 
DE94018635 
DE9401 8636 
DE9401 8637 
DE94018640 
DE94018648 
DE94018650 
DE94018651 

DE9401 8653 
DE94018654 
DE9401 8656 
DE94018658 
DE94018659 
DE9401 8660 
DE94018661 

DE9401 8662 
DE9401 8664 
DE9401 8665 
DE9401 8666 
DE9401 8667 
DE9401 8668 
DE9401 8669 
DE9401 8674 
DE94018675 
DE9401 8676 
DE9401 8683 
DE9401 8686 
DE94018689 
DE9401 8692 
DE9401 8693 
DE94018694 
DE9401 8695 
DE94018696 
DE9401 8697 
DE9401 8698 
DE9401 8699 
DE94018700 
DE94018702 
DE94018703 
DE94018704 
DE94018705 
DE94018706 
DE94018707 
DE94018708 
DE94018709 
DE94018710 
DE94018711 
DE94018712 
DE94018713 


Report No. 


DOE/ER/40561-159 
KCP-613-5471 
KCP-—613-5492 
KCP-613-5482 
DOE/ER/40150—277 
DOE/ER/40150—280 
UCRL-JC—1 15941 
UCRL-JC—1 15596 
UCRL-JC—118115 
UCRL-JC—1 12384 
UCRL-JC—1 17193 
LA-12841-MS 
UCRL-ID—118113 
DPW-55-24-1 
DPW-55-24-2 
DPW-55-24-3 
UCRL-LR-114070-5 
GA-A-21247 
SAND—94-1862 
UCRL-ID—118152 
LA-12847-MS 
BNL-—60749 
BNL-60261 
BNL-60732 
BNL-60747 
BNL-—60682 
BNL-60756 
LA-UR-94-2020 
DOE/ER/13519-9 
DOE/ET/51013-305 
DOE/ET/51013-306 
DOE/ER/54124—1 
DOE/ID/13220-T1 
DOE/ER/54235-2 
CONF-930405-58 
CONF-9407103—28 
CONF-9309259-7 
CONF-930445-—29 
CONF-9306210-—2 
CONF-930787—7 
CONF-930419-6 
CONF-930902-1 
CONF-930873-—34 
CONF-930511-520 
CONF-931095-—86 
BNL-—60707 
CONF-9306281-—2 
BNL-—60750 
DOE/RL-—90-38-Rev.1 
DOE/RL-93-73 
WHC-SA-2583 
CONF-9306204-5 
CONF-9309274-3 
CONF-9210354—2 
CONF-930926—40 
CONF-931197-3 
CONF-9305 135-10 
CONF-930765-4 
CONF-930842-—7 
CONF-9304263—1 
CONF-931113—-1 
CONF-931009-30 
CONF-9307103-5 
CONF-921101-—143 
CONF-9309419~1 
CONF-9302191—1 
CONF-9210478—1 
CONF-930438-32 
CONF-940550—14 
CONF-930405-57 
CONF-930941 8-1 
CONF-9309259-6 


Order No. 


DE94018714 
DE94018715 
DE94018718 
DE94018719 
DE94018720 
DE94018721 
DE94018724 
DE94018725 
DE94018729 
DE94018730 
DE94018731 
DE9401 8733 
DE94018734 
DE94018735 
DE94018736 
DE94018737 
DE9401 8738 
DE94018739 
DE94018740 
DE94018741 
DE94018742 
DE94018743 
DE94018744 
DE94018745 
DE94018749 
DE94018750 
DE94018751 
DE94018752 
DE94018753 
DE94018758 
DE94018763 
DE94018771 
DE94018774 
DE94018776 
DE94018780 
DE94018786 
DE94018787 
DE94018788 
DE94018789 
DE94018790 
DE94018791 
DE94018796 
DE94018804 
DE94018808 
DE94018813 
DE94018814 
DE94018815 
DE94018816 
DE94018817 
DE94018818 
DE94018819 
DE9401 8836 
DE94018840 
DE94018842 
DE94018844 
DE94018845 
DE94018849 
DE94018853 
DE94018857 
DE94018858 
DE94018859 
DE94018860 
DE94018861 
DE9401 8862 
DE94018863 
DE9401 8864 
DE94018865 
DE9401 8866 
DE9401 8867 
DE9401 8868 
DE94018869 
DE94018870 


Report No. 


PNL-SA-24443 
PNL-SA-24865 


WSRC-RP-94-67-1-Vol.1 


PNL-SA-23597 
PNL-SA-24849 
PNL-SA-24814 
PNL-SA-23865 
PNL-SA-23282 
PNL-SA-24678 
PNL-SA-23531 
PNL-SA-24831 
PNL-9814-Rev.1 
SAND-94-2352C 
SAND-94-1872C 
SAND-94-2117C 
SAND-94-0203C 
SAND-94-1417C 
SAND-94-2261C 
SAND-94-2159C 
SAND-94-2072C 
SAND-94-0205C 
SAND-94-2115C 
SAND-93-3892C 
DOE-STD-3003-94 
DOE/MT/92002-7 
DOE/MT/92021—4 
DOE/MT/92021-3 
DOE/MT/92021-2 
DOE/MT/92021-1 
DOE/MT/92007-8 
DOE/BC/14870-1 
DOE/MT/92006-9 
DOE/BC/14961—-4 
DOE/BC/14885-7 
DOE/BC/14434-12 
PPPL-2988 
PPPL-3015 
PPPL-3004 
PPPL-3013 
PPPL-TH-94-2 
PPPL-3011 
DOE/MT/92005-5 
DOE/BC/14891-3 
DOE/BC/14860-7 
DOE/BC/14831-10 
DOE/BC/14959-9 
DOE/BC/14951-7 
DOE/BC/14897-3 
DOE/BC/14886-7 
DOE/BC/14853-9 
DOE/BC/14894-3 
EGG-1 1265-1042 
DOE/PC/91293—-11 
DOE/PC/92543-T7 
DOE/PC/93209-T3 
DOE/PC/93217-T3 
DOE/PC/92117-T9 
DOE/PC/90043-T13 
DOE/PC/90182-T14 
DOE/PC/92521-T178 
DOE/PC/92521-1177 
DOE/PC/92521-T176 
DOE/PC/92521-T175 
DOE/PC/92521-T174 
DOE/PC/92521-T173 
DOE/PC/92521-1172 
DOE/PC/92521-T171 
DOE/PC/92521-T170 
DOE/PC/92521-T169 
DOE/PC/92521-T168 
DOE/PC/92521-T167 
DOE/PC/92521-T166 


Order No. 


DE94018871 
DE94018886 
DE94018887 
DE94018888 
DE94018889 
DE94018890 
DE94018891 
DE94018892 
DE94018893 
DE94018897 
DE94018898 
DE94018899 
DE94018902 
DE94018903 
DE94018904 
DE94018905 
DE94018906 
DE94018907 
DE94018908 
DE94018909 
DE94018910 
DE94018911 
DE94018912 
DE94018913 
DE94018914 
DE94018915 
DE94018916 
DE94018917 
DE94018918 
DE94018919 
DE94018920 
DE94018921 
DE94018922 
DE94018923 
DE94018924 
DE94018926 
DE94018927 
DE94018929 
DE94018930 
DE94018934 
DE94018936 
DE94018938 
DE94018939 
DE94018940 
DE94018941 
DE94018942 
DE94018943 
DE94018944 
DE94018946 
DE94018947 
DE94018948 
DE94018950 
DE94018951 
DE94018952 
DE94018954 
DE94018955 
DE94018956 
DE94018957 
DE94018958 
DE94018960 
DE94018961 
DE94018962 
DE94018963 
DE94018964 
DE94018965 
DE94018966 
DE94018967 
DE94018968 
DE94018969 
DE94018970 
DE94018971 
DE94018972 


DE94018972 


Report No. 


DOE/PC/92521—-T165 
SAND-93-4010C 
SAND-93-3893C 
SAND-—94-0495C 
SAND-—94-2099C 
SAND-—94-2100C 
SAND-94-2065C 
SAND-—94-1976C 
SAND-94-2066C 
SAND-—94-2195C 
SAND—94-2314C 
SAND-—94-2304C 
SAND—94-1205C 
SAND-94-2233C 
SAND-—94-2008C 
SAND-94-2009C 
SAND-—94-2223C 
SAND-—94-2222C 
SAND-—94-2248C 
SAND-—94-1960C 
SAND-—94-1999C 
PNL-SA-24369 
PNL-SA-24752 
PNL-SA-24487 
PNL-SA-24421 
PNL-SA-24382 
PNL-SA-24424 
PNL-SA-24448 
PNL-SA-24320 
PNL-SA-24855 
PNL-SA-24346 


PNWD-SA-3972-HEDR 


PNL-SA-24188 
PNL-SA-24676 
PNL-SA-23320 
PNL-SA-24554 
PNL-SA-24511 
PNL-SA-24712 
ANL-94/11 
CONF-9211101-12 
DOE/ER/13957-T1 
CONF-9301 16-46 
CONF-9303103-2 
CONF-930803-—32 
DOE/ER/75928—1 
CONF-93041 12-25 
CONF-9309420-1 
CONF-9303258—1 
CONF-9306367—1 
CONF-930570-5 
CONF-9303103-3 
CONF-930993-—4 
CONF-93041 12-27 
CONF-9303304—1 
CONF-9307 147-1 
CONF-931030—1 
CONF-9311115—4 
CONF-9308126—4 
CONF-931121-39 
CONF-9309262-2 
CONF-9206173—12 
CONF-930408—84 
CONF-921101-144 
CONF-931108—110 
CONF-9308247-1 
CONF-930830-33 
CONF-9310191-3 
CONF-920672-5 
CONF-9306366-1 
CONF-9310234-3 
CONF-9310358—1 
CONF-9310355—1 
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DE94018977 


Order No. 


Order No. 


Order No. 


Report No. Report No. 


DE94018977 
DE94018979 
DE94018980 
DE94018981 
DE94018982 
DE94018983 
DE94018984 
DE94018985 
DE94018986 
DE9401 8987 
DE94018988 
DE94018989 
DE94018990 
DE94018991 

DE94018992 
DE94018993 
DE9401 8994 
DE9401 8995 
DE94018996 
DE94018997 
DE94018998 
DE94018999 
DE94019000 
DE94019001 

DE94019002 
DE94019003 


DE94019004 


DE94019005 
DE94019006 
DE94019007 
DES4019008 
DE94019009 
DES4019010 
DE94019011 
DE94019012 
DE94019021 
DE94019022 
DE94019023 
DE94019025 
DE94019029 
DE94019030 
DE94019031 
DE94019032 
DE94019033 


DE94019034 

DE94019035 

DE94019036 
DE94019037 

DE94019038 

DE94019039 
DE94019040 
DE94019041 

DE94019042 
DE94019043 
DE94019044 
DE94019045 
DE94019046 
DE94019047 
DE94019048 
DE94019049 
DE94019050 
DE94019052 
DE94019053 
DE94019054 
DE94019055 
DE94019056 
DE94019057 
DE94019058 
DE94019059 


890 


CONF-9308138—4 
FNAL/C—94/251-E 
FNAL/C—94/215-E 
FNAL-TM—1899 
FNAL/C—94/235-E 
FNAL/C—94/228-E 
FNAL/C—94/250 
FNAL/C—94/242-E 
FNAL/C—94/205-E 
FNAL/C—94/227-E 
FNAL/C—94/221-E 
FNAL/C—94/258-E 
FNAL/C—94/245 
FNAL/C—94/249 
FNAL/C—94/267-E 
FNAL/C—94/237-E 
FNAL/C—94/222-E 
PPPL-CFP-3155 
FNAL/C—94/212-E 
UCRL-JC—117630 
UCRL-JC—117619 
UCRL-JC—1 16385 
DPSP-80-1033 
DPSTD-AFCT-—77-12-Rev.1 
DOE/EIA-0531 (92) 
WHC-SD-WM-ANAL-035- 
Vol.1 
WHC-SD-WNM-ANAL-035- 
Vol.2 
WHC-SD-WN-CM-011 
WHC-SD-WM-ATP—096 
WHC-SD-FF-SDS—003-Rev.1 
WHC-SD-GN-DP-—20002 
WHC-SD-WN-TI-646 
WHC-SD-EN-TI-285 
WHC-SD-CP-ES—160 
WHC-SD-WM-ES—185 
DOE/SF/20045-T1 
DOE/ER/61566-T1 
DOE/ER/13954-T2 
DOE/ER/75661-—2 
RFP—4808 
DOE/CE/40908-T2 
LA-12840-PR 
LA-12828-PR 
DPSTSA-200-10-2-Suppl.11- 
Rev.1 
EIS—94019034 
SAND-—92-1776 
SAND-93-1039 
SAND-—$3-3981 
WHC-EP-01 82-74 
WHC-EP-0791 
WHC-SD-EN-TP-048 
DOE/RL-94-74 
DOE/RL-94-82 
WHC-EP-0787 
UCRL-JC—118017 
DOE/EV—06194-Rev.7 
UCRL-JC—1 18073 
UCRL-JC—1 15895 
UCRL-JC—116614 
UCRL-JC—1 12328 
UCRL-JC—1 15351 
WHC-MR-0473 
UCRL-JC—1 15972 
WHC-SD-SP-SSP-001 
WHC-SD-WM-MAR-001 
WHC-EP-—0394-8 
WHC-EP-0431-Rev.1 
WHC-EP-0785 
DOE/RL-94-77 
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DE94019060 
DE94019061 
DE94019062 
DE94019064 
DE94019065 
DE94019066 
DE94019067 
DE94019068 
DE94019069 
DE94019070 
DE94019075 
DE94019076 
DE94019077 
DE94019078 
DE94019082 
DE94019084 
DE94019085 
DE94019086 
DE94019087 
DE94019088 
DE94019089 
DE94019090 
DE94019091 

DE94019095 

DE94019096 
DE94019097 
DE94019098 
DE94019100 
DE94019101 

DE94019102 
DE94019103 
DE94019104 
DE94019105 
DE94019108 
DE94019109 
DE94019110 
DE94019111 

DE94019112 
DE94019113 
DE94019114 
DE94019115 
DE94019116 
DE94019117 
DE94019119 
DE94019120 
DE94019121 

DE94019122 
DE94019123 
DE94019124 
DE94019125 
DE94019126 
DE94019127 
DE94019129 
DE94019130 
DE94019131 

DE94019132 
DE94019133 
DE94019134 
DE94019135 
DE94019136 
DE94019137 
DE94019138 
DE94019140 
DE94019141 

DE94019142 
DE94019143 
DE94019144 
DE94019146 
DE94019148 
DE94019150 
DE94019151 
DE94019152 


DOE/EH-0403 
DOE/RW-0445 
WSRC-TR-94-0161 


WSRC-RP-93-67-4-Summ. 


WSRC-TR-94-100-4 
WSRC-TR-94-0370 
WSRC-TR-94-0277 
ORNL/TM-12750 
ORNL/M-3739 
ORNL/TM-12720 
DOE/EW/50625-T 18-Vol.4 
DOE/EW/50625-T 18-Vol.5 
DOE/EW/50625-T 18-Vol.6 
DPW-55-24-6 
DPW-55-24-10 
PNL-9746 

PNL-—10088 
SAND-91-1208 
SAND-94-1723 
WINCO—1221 
WINCO-1223 
DOE/ER-0617 
DOE/ER-0625 
DOE/METC/C—94/7140 
DOE/METC/C—94/7134 
DOE/METC/C—94/7141 
DOE/MC/21023—94/C0352 
EGG—11265-1043 
BNL-60828 

UCRL-JC—1 18150 
UCRL-JC—1 18149 
PNL-SA-24319 
GA-A-21719 
UCRL-ID—1 18367 
UCB-BFE-002 
DOE/CE/40738-8 
CONF-940630-50 
CONF-9405 199-2 
CONF-9310178-2 
CONF-9305135—1 1 
CONF-9310161—2 
CONF-930769-5 
CONF-9211323—1 
CONF-9310102-47 
CONF-9306281-3 
CONF-9304 109-6 
CONF-930523-—12 
CONF-931021—1 
CONF-930993-3 
CONF-93041 12-26 
CONF-9311147—11 
CONF-9310224-3 
CONF-9310170—2 
DOE/DP-0126 
PNL-9822 
EGG—11265-1005 
EGG—1 1265-1030 
EGG—1 1265-1069 
DOE/RL/11946—-T2-Vol.1 
DOE/RL/11946—T2-Vol.2 
WSRC-RP-94-67-1-Vol.2 
LA-SUB-94-100 
LA-SUB-94-7 
LA-SUB-94-110 
CONF-941102-25 
CONF-940507—40 
CONF-940433-7 
CONF-940507-38 
CONF-940748—96 
CONF-94081 12-1 
CONF-940635—16 
CONF-9407131-1 


DE94019153 
DE94019154 
DE94019155 
DE94019156 
DE94019157 
DE94019158 
DE94019159 
DE94019162 
DE94019163 
DE94019164 
DE94019165 
DE94019166 
DE94019167 
DE94019168 
DE94019169 
DE94019170 
DE94019171 

DE94019172 
DE94019173 
DE94019174 
DE94019175 
DE94019176 
DE94019177 
DE94019180 
DE94019181 

DE94019182 
DE94019183 
DE94019184 
DE94019185 
DE94019186 
DE94019187 
DE94019188 
DE94019189 
DE94019190 
DE94019191 

DE94019192 
DE94019194 
DE94019195 
DE94019196 
DE94019197 
DE94019198 
DE94019199 
DE94019200 
DE94019202 
DE94019204 
DE94019205 
DE94019207 
DE94019208 
DE94019209 
DE94019210 
DE94019211 

DE94019212 
DE94019213 
DE94019214 
DE94019215 
DE94019216 
DE94019217 
DE94019218 
DE94019219 
DE94019223 
DE94019230 
DE94019231 

DE94019232 
DE94019233 
DE94019234 
DE94019235 
DE94019237 
DE94019241 
DE94019242 
DE94019248 
DE94019251 
DE94019252 


Report No. 


CONF-9405 196-2 
CONF-940635—15 
CONF-94091 17-2 
CONF-9409206-1 
CONF-94091 17-1 
CONF-9211198-3 
CONF-9211198—4 
CONF-9407132-1 
ORNL/TM-12743 
LA-SUB-94-18 
LA-SUB-94-129 
LA-SUB-94-127 
LA-SUB-94-125 
LA-SUB-94-124 
LA-SUB—-94-122 
LA-SUB-94-120 
LA-SUB-94-116 
LA-SUB-—-94-115 
LA-SUB-94-113 
DOE/MC/25038-3876 
SAND-94-0796C 
SAND—94-2200C 
SAND-—94-2332C 
SAND-94-0995C 
SAND-94-0996C 
SAND-94-0977C 
SAND-94-0712C 
PNL-SA-24528 
PNL-SA-24450 
PNL-SA-24298 
PNL-SA-24143 
PNL-SA-24823 
PNL-SA-24285 
PNL-SA-23386 
PNL-SA-23453 
PNL-SA-24790 
SAND-94-1161C 
DOE/ET/29372-T3 
DOE/ER/53217-T3 
DOE/ER/52141-T2 
DOE/ER/40739-2 
SAND-—94-2356C 
DOE/ER/10727-T9 
EGG—1 1265-6008 
EGG—1 1265-1016 
EGG—1 1265-3008 
EGG—1 1265-1076 
EGG—1 1265-1077 
ORNL/ER-167 
ORNL/ER/Sub-87-99053/54 
DOE/OR-01-1167-D2 
ES/ER/TM-108 
ORNL/ER/Sub-87-99053/71 
ES/ER/TM-56/V1 
ES/ER/TM-56/V2 
DOE/ER/40688-3 
DOE/ER/54241-134 
DOE/ER/54241-—133 
DOE/ER/40617-—182 
DOE/NV/10872-T124 
DOE/NV/10872-T131 
DOE/NV/10872-T132 
DOE/NV/10872-T133 
DOE/NV/10872-T134 
DOE/NV/10872-T135 
DOE/NV/10872-T136 
DOE/NV/10872-T137 
DOE/OR-01-1282-D1 
JPL/D—-11373 
UCRL-JC—1 18148 
ANL/PHY/CP-82410 
ANL/PHY/CP-—82409 





Order No. 


DE94019254 
DE94019255 
DE94019257 
DE94019258 
DE94019259 
DE94019260 
DE94019261 

DE94019262 
DE94019263 
DE94019264 
DE94019265 
DE94019267 
DE94019268 
DE94019269 
DE94019272 
DE94019275 
DE94019276 
DE94019277 
DE94019278 
DE94019280 
DE94019281 

DE94019282 
DE94019283 
DE94019284 
DE94019285 
DE94019286 
DE94019287 
DE94019288 
DE94019289 
DE94019290 
DE94019291 

DE94019292 
DE94019295 
DE94019296 
DE94019297 
DE94019298 
DE94019300 
DE94019303 
DE94019304 
DE94019306 
DE94019307 
DE94019308 
DE94019309 
DE94019310 
DE94019311 

DE94019313 

DE94019319 
DE94019320 
DE94019322 
DE94019323 

DE94019325 
DE94019326 
DE94019332 
DE94019333 
DE94019334 
DE94019335 
DE94019336 
DE94019339 
DE94019341 

DE94019342 
DE94019343 
DE94019344 
DE94019345 
DE94019346 
DE94019347 
DE94019348 
DE94019349 
DE94019350 
DE94051249 
DE94051269 
DE94051270 
DE94051271 


Report No. 


ANL/ES/PP-73762 
ANL/CMB/PP-83869 
ANL/PHY/CP-82401 
ANL/ASD/CP-—84168 
ANL/CMT/CP-82692 
ANL/EAIS/PP-77154 
ANL/NDM—133 
ANL/EAIS/PP-—75506 
ANL/EAIS/PP-—74835 
ANL/MCS/PP-7 1512 
ANL/MCS/PP-71520 
DOE-94019267 
ANL/MSD/CP-84189 
ANL/MSD/CP-84144 
ANL/ER/PP-79574 
ANL/BIM/PP-70108 
ANL/BIM/PP-77123 
ANL/BIM/PP-—73836 
ANL/PHY/CP-—84072 
ANL/MSD/CP-84131 
ANL/CMT/CP-84246 
ANL/CMT/CP-84245 
ANL/BIM/PP—72359 
ANL/DIS/CP-84103 
ANL/MSD/CP-82834 
ANL/MSD/CP-82832 
ANL/MSD/CP-82827 
ANL-HEP-PR-94-56 
ANL/ES/PP-75490 
ANL/ES/PP-72739 
ANL/ES/PP-73641 
ANL/ES/PP-73565 
DOE/ER/45388-T2 
ORNL/CON-397 
ANL/ES/PP-76772 
ANL/ES/PP-76517 
ANL/ES/PP-74673 
ANL/ES/PP-77847 
ANL/ES/PP-77831 
SAND-—94-2293C 
SAND-—94-2473C 
SAND-94-2377C 
SAND-—94-1136C 
UCRL-JC—1 18226 
UCRL-JC—1 18330 
UCRL-JC—1 18327 
CONF-9401 42-47 
CONF-940580-—20 
CONF-9408165-1 
CONF-940853-—10 
DOE/EH-0407 
CONF-9410114—1 
CONF-940411-53 
CONF-940723-29 
CONF-940507-39 
CONF-940627-5 
SAND-94-1063 
SREL-48 
WHC-SD-EN-RA-009 
WHC-EP-0573-2 
BNL-60803 
BNL-60802 
BNL-60795 
BNL-60458 
BNL-52437 
DOE/ER/40617-167 
DOE/ER/40617-181 
CONF-9307181-3 
NASA-TM-103168 
DOE/SF/16013-T1 
JPL/D-1183 
JPL/D-1268 


Order No. 


DE94051272 
DE94051273 
DE94051274 
DE94051275 
DE94051276 
DE94051277 
DE94051278 
DE94051279 
DE94051280 
DE94051281 
DE94636394 
DE94636544 
DE94636815 
DE94798519 
DE95000001 
DE95000007 
DE95000009 
DE95000302 
DE95000303 
DE95000304 
DE95000306 


DE95000307 
DE95000308 
DE95000309 
DE95000310 
DE95000311 


DE95000313 
DE95000314 
DE95000315 
DE95000316 
DE95000317 
DE95000318 
DE95000319 
DE95000320 
DE95000321 
DE95000322 
DE95000323 
DE95000324 
DE95000325 
DE95000326 
DE95000327 
DE95000328 
DE95000329 
DE95000330 
DE95000332 
DE95000333 
DE95000334 
DE95000335 
DE95000336 
DE95000337 


DE95000338 
DE95000339 
DE95000340 


DE95000341 
DE95000342 


DE95000343 
DE95000344 
DE95000345 


DE95000346 
DE95000347 
DE95000348 
DE95000349 
DE95000350 


Report No. 


JPL/D-1261 
JPL/D—8045 
JPL/D—2185-lssue-2 
JPL/D—1424 
JPL/D—1069 
JPL/D-1113 
JPL/D—1085 
JPL-D—1226 
JPL/D-2513 
JPL/D-1429 
NAHRES-11 
IAEA-IWG-NPPCI-94/6 
INDC(CCP)—363 
IPP—6/318 
CONF-9406131-56 
DOE/MC/28178-3882 
DOE/MC/11076-3884 
SEAB—95000302 
SEAB-95000303 
SEAB—95000304 
WHC-SD-WN-TRP-—1 14- 
Rev.6 
WHC-SD-CP-TEEM-—067 
WHC-SD-WM-ER-377 
WHC-SD-WN-TRP-209 
WHC-SD-WN-TI-651 
WHC-SD-WN-TRP-—1 13- 
Rev.5 
UCRL-LR—111984-94-2 
UCRL-LR-105821-94-2 
UCRL-ID—117479 
PNL-9456 
PNL-9874 
PNL-—10083 
PNL-—9824 
PNL-9823 
UCRL-52000-94-7 
DOE/NASA-50306-5 
SAND-—93-1380 
SAND-—93-7093 
SAND—-94-0484 
SAND-—94-1497 
SAND-—94-1852 
SAND-—94-1932 
SAND-—94-1955 
UCRL-ID—115123 
EGG-MS—11400 
EGG-MS—11303 
DOE/EIA-0543(94/2Q) 
CONF-9409212—1 
WHC-SA-2640 
WHC-SD-WM-TRP—1 06- 
Rev.6 
WHC-SD-W059-FRD—001- 
Rev.1 
WHC-SD-WM-TRP-—109- 
Rev.5 
WHC-SD-WM-TRP-—107- 
Rev.6 
WHC-SD-WM-PCP-009 


WHC-SD-ER3641-ATP—003- 


Rev.1 
WHC-SD-WM-ATP-—104 
WHC-SD-WM-OTP—158 


WHC-SD-ER3641-ATP—002- 


Rev.2 
DOE/MC/26366—94/C0366 
WHC-SD-WM-ATR-—084 
WHC-SD-WN-TI-616 
WHC-SD-WM-ATR-078 
WHC-SD-GN-TEEM-20001 


Order No. 
DE95000351 
DE95000352 


DE95000353 
DE95000354 
DE95000356 
DE95000358 
DE95000359 
DE95000360 
DE95000361 

DE95000362 
DE95000364 
DE95000365 
DE95000366 
DE95000367 
DE95000368 
DE95000369 
DE95000370 
DE95000371 

DE95000372 
DE95000373 
DE95000374 
DE95000375 
DE95000376 
DE95000377 
DE95000378 
DE95000379 
DE95000380 
DE95000381 

DE95000382 
DE95000383 
DE95000384 
DE95000385 
DE95000386 
DE95000388 
DE950003S0 
DE95000392 
DE95000394 
DE95000395 
DE95000396 
DE95000397 
DE95000398 
DE95000399 
DE95000400 
DE95000403 
DE95000404 
DE95000406 
DE95000407 
DE95000409 
DE95000411 

DE95000412 
DE95000413 
DE95000414 
DE95000415 
DE95000416 
DE95000417 
DE95000418 
DE95000419 
DE95000420 
DE95000421 

DE95000422 
DE95000423 
DE95000424 
DE95000425 
DE95000426 
DE95000427 
DE95000428 
DE95000429 
DE95000430 
DE95000431 
DE95000432 


DE95000432 


Report No. 


WHC-SD-W402-CR-001- 
Rev.1 
WHC-SD-WN-TRP-—1 05- 
Rev.6 
WHC-SD-WN-TP—164 
DOE/MC/29246-94/C0365 
DOE/PC/89878-T10 
DOE/PC/90361-T15 
DOE/PC/90544—T15 
DOE/PC/90365-T15 
DOE/PC/91162-T10 
DOE/PC/92111-T6 
DOE/PC/93226-T3 
DOE/PC/92246-T4 
DOE/PC/91281-T11 
DOE/PC/90055-T15 
DOE/PC/93223—-3 
DOE/PC/91308—-11 
DOE/PC/91306—11 
DOE/PC/89804—2 
DOE/PC/89804—-T2 
DOE/PC/89804-T3 
DOE/PC/89804—3 
DOE/PC/89804—4 
DOE/PC/89804—6 
DOE/PC/89804—-7 
DOE/PC/89804—9 
DOE/PC/89804—10 
DOE/PC/89804—11 
DOE/EH-231-023/0794 
DOE/PC/80011-T11 
DOE/PC/91055—T8 
DOE/PC/92537-T5 
DOE/PC/92537-T6 
DOE/PC/91307-T12 
DOE/PC/91304—-T10 
DOE/PC/93203-T3 
DOE/PC/92521-7 
DOE/PC/92548-T7 
DOE/PC/92532-T8 
DOE/PC/92529-T7 
DOE/MT/92019-T1 
DOE/PC/92530-T8 
DOE/PC/93213—-T3 
DOE/PC/93227-T2 
DOE/ER/75681-T1 
DOE/ER/13323-T2 
DOE/PC/93204-T1 
DOE/PC/93208-T3 
DOE/ER/60657-6 
PETC—95000411 
DOE/PC/93202-3 
DOE/PC/93206-3 
DOE/PC/92544—8 
DOE/PC/92545-7 
DOE/PC/92550-7 
DOE/PC/93225-3 
DOE/PC/93222-3 
DOE/PC/92528-6 
DOE/PC/91285—10 
DOE/PC/91285—11 
DOE/PC/91287-—14 
SAND—93-2743C 
ORNL/TM—12781 
PNL—9826-Rev.2 
PNL—10074 
WHC-SD-W026-TRP-015 
WHC-SD-PRP-HA-—005 
WHC-EP-—01 25-6 
WHC-SD-EN-TI-281 
WHC-SD-LL-ES—040 
WHC-SD-WM-TP-267 
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DE95000433 


Order No. 


DES5000433 
DE95000434 
DE95000435 
DE95000436 
DE95000437 
DE95000438 
DE95000439 


DE95000440 
DE95000441 

DE95000442 
DE95000443 
DES5000444 
DE95000445 
DE95000446 
DE95000447 
DE95000448 
DE95000449 
DES5000450 
DE95000451 


DE95000452 
DE95000453 
DE95000454 


DE95000455 
DE95000456 


DE95000457 
DE95000458 
DE95000459 
DE95000460 
DE95000461 

DE95000462 
DE95000463 
DE95000464 
DE95000465 
DE95000466 
DE95000467 
DE95000468 
DE95000469 
DE95000470 
DE95000476 
DE95000477 
DE95000486 
DE95000487 
DE95000488 
DE95000489 
DE95000490 
DE95000491 

DE95000492 
DE95000493 
DE95000496 
DE95000497 
DE95000499 
DE95000500 
DE95000501 

DE95000502 
DE95000503 
DE95000504 
DE95000505 
DE95000506 
DE95000513 

DE95000514 
DE95000515 
DE95000516 
DE95000517 
DE95000518 


DE95000520 


Report No. 


WHC-SD-EN-AP-179 
WHC-SD-GN-TRP-30010 
WHC-SD-SNF-WP-007 
WHC-EP-0803 
WHC-SD-ER-CSWD-004 
WHC-SD-WM-SARR-028 
WHC-SD-TP-PDC—001- 
Rev.1 
WHC-SD-FF-SSP-053 
WHC-SD-W026-CSWD-001 
ORNL/ER-120 
WSRC-TR-94-0378 
DOE/MC/25140—-94/C0353 
DOE/MC/25140-94/C0350 
WSRC-TR-94-0292 
WHC-SD-EN-RD-—010 
WHC-SD-W011H-ES—002 
WHC-SD-CP-TEEM—068 
WHC-SD-CP-TEEM-—066 
WHC-SD-WN-TRP-—109- 
Rev.4 
WHC-SD-WNM-TRP-—108- 
Rev.4 
WHC-SD-WN-TRP-107- 
Rev.5 
WHC-SD-WM-TRP-—106- 
Rev.5 
DOE/EIA-0109(94/09) 
WHC-SD-C018H-TP-010- 
Rev.1 
WHC-SD-WN-TPI-O17 
WHC-SA-1950 
WHC-EP-0796 
WHC-SA-2551 
WHC-SD-WN-TI591 
WHC-SD-WM-RPT-096 
WHC-SD-WM-TC—062 
WHC-SD-WN-TP-243 
WHC-SD-CP-TA-—008 
WHC-SD-WM-ER-367 
Y/TS—769/R3 
WSRC-RP-94-67-2-Vol.1 
WSRC-RP-94-67-2-Vol.2 
WSRC-RP-94-67-2-Vol.3 
HW-20406 
HW-35794 
CONF-940433-8 
CONF-940809-6 
CONF-9307181-4 
CONF-940632-25 
CONF-9409202-3 
CONF-9408170-1 
CONF-940632-26 
CONF-9410114—2 
DOE/ER/75664-2 
DOE/ER/25158-T1 
WSRC-TR-94-0286-ESS 
WSRC-TR-94-0291 
WHC-SD-CP-TP-076 
WHC-SD-WM-WP-283 
WHC-SD-WM-OTP-151 
WHC-SD-WM-CM-008 
WHC-SD-WN-EV-073 
WHC-SD-TP-PDC—022 
WSRC-IM-94-28 
WHC-SD-CP-TP-077 
WHC-SD-WM-DP-069 
WHC-SD-WM-PLN-076 
WHC-SA-2584 
WHC-SD-CP-PHA-—003- 
Rev.1 
WHC-SD-610-TP—001-Rev.1 


Order No. 


DE95000521 
DE95000522 
DE95000523 
DE95000524 
DE95000525 
DE95000526 
DE95000528 
DE95000530 
DE95000531 
DE95000533 


DE95000534 
DE95000535 
DE95000537 
DE95000538 
DE95000541 
DE95000544 
DE95000545 
DE95000546 
DE95000547 
DE95000548 
DE95000549 
DE95000550 
DE95000553 
DE95000554 
DE95000555 
DE95000556 
DE95000558 
DE95000559 
DES5000560 
DE95000561 
DE95000562 
DE95000563 
DE95000564 
DE95000565 
DE95000566 
DE95000567 
DE95000569 
DE95000570 
DE95000571 
DE95000572 
DE95000573 
DE95000574 
DE95000575 
DE95000576 
DE95000577 
DE95000578 
DE95000579 
DE95000580 
DE95000581 
DE95000582 
DE95000583 
DE95000584 
DE95000585 
DE95000586 
DE95000587 
DE95000588 
DE95000589 
DE95000590 
DE95000591 
DE95000592 
DE95000593 
DE95000594 
DE95000595 
DE95000596 
DE95000597 
DE95000598 
DE95000599 
DE95000600 
DE95000601 
DE95000602 
DE95000603 


Report No. 


WHC-EP-0792 
WHC-SD-WM-ES-299 
WHC-SD-WN-TP-227 
WHC-SD-CP-TP-078 
WHC-SA-2305 
WHC-SD-WM-ER-361 
WSRC-TR-94-0432 
WHC-SD-WNM-ER-358 
WSRC-RP-94-516 
WHC-SD-WN-TRP-—105- 
Rev.5 
WHC-SD-WNM-ER-359 
SAND-94-2275C 
SAND-94-1906C 
SAND—94-2276C 
SAND-94-1172C 
SAND-—-94-0729C 
SAND-94-2524C 
SAND-94-2272C 
DOE/MC/28053—94/C0367 
DOE/MC/26372-94/C0368 
DOE/MC/23170—94/C0360 
DOE/MC/30010—94/C0361 
UCRL-JC—1 15189 
UCRL-JC—1 18127 
UCRL-JC—1 18255 
UCRL-JC—1 18159 
FNAL/C—94/271-E 
FNAL/C—94/269-E 
FNAL/C—94/265-E 
FNAL/C—94/261-E 
FNAL/C—94/257-E 
FNAL/C—94/243-E 
FNAL/C—94/224-E 
FNAL/C—94/280-E 
DOE/MC/21023—94/C0349 
DOE/MC/30168-94/C0348 
DOE/MC/21023—94/C0355 
DOE/MC/27423-94/C0357 
DOE/MC/27259-94/C0358 
BNL-60401 
DOE/MC/10637-94/C0364 
DOE/MC/21023—94/C0362 
DOE/MC/26288—-94/C0359 
DOE/METC/C—94/7136 
DOE/METC/C—94/7146 
DOE/METC/C—94/7153 
DOE/METC/C—94/7145 
DOE/METC/C—94/7142 
DOE/METC/C—94/7157 
DOE/METC/C—94/7151 
ANL/EAD/TM-19 
PNL-—8969-Vol.1 
PNL—10108 
PNL-—10135 
WINCO-1217 
DOE/METC/C—94/7155 
DOE/ER/531 98-248 
DOE/ER/53198-249 
DOE/ER/53198—-250 
DOE/METC/C—94/7154 
DOE/METC/C—94/7156 
DOE/METC/C—94/7149 
DOE/MC/23170-94/C0363 
BNL-60373 
USTUR-0015-94 
CONF-9107280-1 
DOE/AL/58309-56 
CONF-940780-6 
DOE/ER/45372-7 
DOE/ER/61072-9 
Y/SUB-—94-99069C/Y 15/8 


Order No. 


DE95000604 
DE95000605 
DE95000606 
DE95000607 
DE95000608 
DE95000609 
DE95000610 
DE95000611 
DE95000612 
DE95000613 
DE95000614 
DE95000615 
DE95000616 
DE95000617 
DE95000618 
DE95000619 
DE95000620 
DE95000623 
DE95000624 
DE95000625 
DES5000626 
DE95000627 
DE95000628 
DE95000629 
DE95000630 
DE95000632 
DE95000633 
DE95000634 
DE95000635 
DE95000641 
DE95000642 
DE95000643 
DE95000644 
DE95000645 
DE95000646 
DE95000647 
DE95000648 
DE95000649 
DE95000650 
DE95000651 
DE95000652 
DE95000653 
DE95000654 
DE95000655 
DE95000656 
DE95000657 
DE95000658 
DE95000659 
DE95000660 
DE95000661 
DE95000662 
DE95000664 
DE95000665 
DE95000666 
DE95000667 
DE95000668 
DE95000669 
DE95000670 
DE95000672 
DE95000673 
DE95000674 
DE95000675 
DE95000676 
DE95000678 
DE95000679 


DE95000680 
DE95000681 
DE95000682 
DE95000683 
DE95000684 
DE95000685 


Report No 


Y/EN-5139 
Y/EN-—4585 
Y/SUB—94-99069C/Y 15/7 
Y/TS—1191 
Y/TS—1 162/R1 
Y/DD-631 
Y/DV-1321 
Y/SUB-—94-99069C/Y 15/1 
Y/AA-215/R2 
Y/SUB—94-99069C/Y 15/2 
Y/DZ-73 
Y/DZ-134 
DOE/OR-01-1173-D2 
DOE/MC/27226—-94/C0395 
DOE/ER/81229—-94/C0371 
DOE/MC/29245—-94/C0370 
DOE/MT/93008—94/C0369 
DOE/EIA—0555(94)/2 
BNL-—60757 
BNL-60806 
BNL-—60769 
BNL-60755 
BNL-—60766 
BNL-60773 
UCRL-LR—-115144 
DOE/OR-01-1252-D2 
ORNL/M-3271/R3 
BNL-60770 
DOE/EIA—0226(94/09) 
FNAL/C—94/247-E 
FNAL/C—94/241-E 
DOE/ER/14079-32 
DOE/ER/14079-33 
DOE/ER/14079-34 
FNAL-TM—1900 
FNAL/C—94/264 
FNAL/C—94/275-E 
DOE/MC/27233-94/C0374 
DOE/MC/25006-94/C0385 
DOE/MC/25003-94/C0384 
DOE/MC/26042-—94/C0383 
DOE/MC/26042-—94/C0382 
DOE/MC/26042-—94/C0381 
DOE/MC/26239-94/C0376 
DOE/MC/26239-94/C0375 
DOE/MT/93005—94/C0398 
DOE/PC/91288-94/C0397 
DOE/MC/26026—94/C0396 
DOE/MC/29264—94/C0393 
DOE/MC/25177-94/C0390 
DOE/ER/45477-2 
DOE/ER/13971—23 
DOE/MC/24257-94/C0389 
DOE/MC/30005—94/C0387 
DOE/MC/25006—94/C0386 
BNL-—60740 
UCRL-JC—117582 
ITRI-142 
BNL-60741 
BNL-NUREG—60763 
WHC-SD-WN-TI-650 
WHC-SD-WN-TI-653 
WHC-SD-LL-Ti-012 
WHC-SD-WN-ATP—105 
WHC-SD-SQA-TA-2001 1- 
Rev.1 
WHC-SD-WM-ATP-—098 
WHC-SD-N040-ES—001 
PNL-10077 
CONF-9406107-5 
CONF-9403131-3 
CONF-940204—10 


iinet im ii et lca eal ea ER se ala eee ee 
892 ERA Vol. 19, No. 12 





Order No 


DE95000686 
DE95000689 
DE95000690 
DES5000693 
DE95000704 
DE95000705 
DE95000708 
DE95000709 
DE95000710 
DE95000711 
DE95000712 
DE95000713 
DE95000716 
DE95000717 
DE95000720 
DE95000721 
DE95000723 
DE95000724 
DE95000725 
DE95000726 
DE95000727 
DE95000728 
DE95000729 
DE95000730 
DE95000731 
DE95000732 
DE95000733 
DE95000734 
DE95000735 
DE95000736 
DE95000739 
DE95000740 
DE95000741 
DE95000742 
DE95000743 
DE95000746 
DE95000747 
DE95000751 
DE95000752 
DE95000753 
DE95000754 
DE95000755 
DE95000756 
DE95000758 
DE95000759 
DE95000760 
DE95000761 
DE95000763 
DE95000764 
DE95000766 
DE95000767 
DE95000768 
DE95000769 
DE95000770 
DE95000771 
DE95000772 
DE95000773 
DE95000774 
DE95000775 
DE95000776 
DE95000777 
DE95000778 
DE95000780 
DE95000781 
DE95000782 
DE95000783 
DE95000784 
DE95000785 
DE95000786 
DE95000787 
DE95000788 
DE95000789 


Report No 


CONF-9405143-7 

CONF-9408174—1 

CONF-9403151-2 

HW-34150 

HW-21931 

HW-22922 

HW-31351 
SAND-93-2365 
UW-CPTC-94-7 
SAND-91-1556 
DOE/CE/15544-T8 
DOE/SF/19441-T15 
WHC-SD-WM-ETP-113 
WHC-SD-WM-OTP-159 
DOE/METC/C-94/7148 
DOE/METC/C-94/7144 
FNAL/C-94/286-E 
FNAL/C-94/285-E 
FNAL/C-94/283-E 
FNAL/C-94/276-E 
FNAL/C-94/266-E 
FNAL/C-94/300-E 
FNAL/C-94/299-E 
FNAL/C-94/290-E 
FNAL/C-94/288-E 
WHC-MR-0465 
WHC-EP-0730 
WHC-EP-0800 
WHC-EP-0758 
WHC-SD-WM-TPP-052 
SAND-94-2509C 
SAND~94-0060C 
SAND-94-0468C 
SAND-94-1129C 
DOE/CE/23810-38C 
WSRC-MS-94-0500 
WSRC-MS-94-0443 
ORNUTM-12688 
WSRC-MS-94-0417 
WSRC-TR-94-0416 
WSRC-TR-93-428 
SRTC-MTS-94-3017 
WSRC-TR-94-0266 
WSRC-TR-94-0306 
WSRC-TR-94-0287 
WSRC-TR-94-0357 
BNL-60842 
DOE/MC/25034-94/C0394 
DOE/MC/26365-94/C0372 
DOE/ER/80998-94/C0388 
K/DSRD-1637 
GA-A-21593 
PNL-10091 
PNL-10105 
PNL-10112 
PNL-10113 
PNL-10120 
WINCO-1166 
WINCO-1214 
WINCO-1226 
WINCO-1228 
WINCO-1229 
LA-UR-94-3260 
DOE/EIA-0035(94/09) 
LA~12843-MS 
LA-12734-SR 
LBL-35673 

LBL-35453 

LBL-36081 

LBL-34361 

LBL-35964 

LBL-35356 


Order No 


DE95000790 
DE95000791 

DE95000792 
DE95000733 
DE95000794 
DE95000795 
DE95000796 
DE95000797 
DE95000798 
DE95000799 
DE95000800 


DE95000801 
DE95000802 
DE95000803 
DE95000804 
DE95000809 
DE95000810 
DE95000811 
DE95000812 
DE95000813 
DE95000816 
DE95000817 
DE95000818 
DE95000824 
DE95000825 
DE95000826 
DE95000827 
DE95000828 
DE95000829 
DE95000830 
DE95000831 
DE95000832 
DE95000833 
DE95000834 
DE95000835 
DE95000836 
DE95000837 
DE95000838 
DE95000839 
DE95000845 
DE95000846 
DE95000849 
DE95000850 
DE95000851 
DE95000852 
DE95000853 
DE95000855 
DE95000856 
DE95000857 
DE95000861 
DE95000865 
DE95000866 
DE95000867 
DE95000868 
DE95000869 
DE95000870 
DE95000871 
DE95000872 
DE95000873 
DE95000875 
DE95000879 
DE95000880 
DE95000882 
DE95000885 
DE95000886 
DE95000887 
DE95000888 
DE95000889 
DE95000890 
DE95000891 
DE95000892 


Report No 


LBL-36061 
LBL-PUB—5390 
LBL-36008 
LBL-35954 
LBL-35732 
LBL-36026 
WHC-EP-0793 
WHC-SA-2403 
WHC-SD-EN-AP-177 
WHC-SD-WM-OMM-01 1 
WHC-SD-GN-CSUD-30002- 
Rev.1 
WHC-SD-W236B-SOW-001 
WHC-SD-W026-CSRS—001 
LBL-35965 
LBL-35984 
DOE/AL/58309-57 
DOE/EIA-0520(94/09) 
ORNL-6824 
DOE/MC/30127-94/C0392 
DOE/MC/30126-94/C0391 
BNL-60843 
LA-UR-—94-3000 
LA-UR-94-2998 
DOE/PC/89868—15 
PNL-—10098 
ANL/DIS/TM—16 
ANL/ESD/TM-74 
PNL—8896 
PNL-—10102 
PNL—-10149 
PNL-—10164 
WINCO-1224 
PNL—10080 
ANL/ACL-93/2 
BNL-60617 
FNAL/C—94/297 
FNAL/C—94/326-E 
FNAL/C—94/323-E 
PNL-—8955 
LA-UR-94-3279 
LA-UR-94-3283 
LA-UR-94-2995 
LA-UR-94-2984 
LA-UR-94-3020 
LA-UR-94-3021 
LA-UR-94-3022 
LA-UR-94-3149 
LA-UR-94-3148 
LA-UR-94-3144 
LA-UR-94-3136 
LA-UR-94-3105 
LA-UR-94-3104 
LA-UR-94-3101 
LA-UR-94-3090 
LA-UR-94-3086 
LA-UR-94-3083 
LA-UR-—94-3079 
LA-UR-—94-3077 
LA-UR-94-3067 
LA-UR-94-3060 
DOE/R8/10498-T1 
DOE/R8/10498-T2 
DOE/ER/60648-T1 
DOE/ER/61147-2 
DOE/PC/89868—1 1 
DOE/PC/89868—12 
DOE/PC/89868-13 
DOE/PC/89868—14 
DOE/PC/89868-16 
DOE/ER/12892-1 
DOE/ER/60396—7 


DE95001043 





Order No 


DE95000894 
DES5000896 
DE95000898 
DE95000899 
DE95000902 
DE95000903 
DE95000904 
DE95000905 
DE95000906 
DES5000909 
DE95000910 
DE95000912 
DE95000913 
DE95000914 
DE95000917 
DE95000918 
DE95000922 
DE95000924 
DE95000929 
DE95000931 
DE95000932 
DE95000936 
DE95000937 
DE95000938 
DE95000940 
DE95000941 
DE95000942 
DE95000950 
DE95000951 
DE95000952 
DE95000953 
DE95000954 
DE95000955 
DES5000956 
DE95000957 
DE95000973 
DE95000975 
DE95000976 
DE95000977 
DE95000980 
DE95000982 
DE95000983 
DE95000984 
DE95000985 
DE95000988 
DE95000990 
DE95000993 
DES5000994 
DE95000995 
DE95000996 
DE95000998 
DE95000899 
DE95001000 
DE95001001 
DE95001002 
DE95001003 
DE95001005 
DE95001006 
DE95001008 
DE95001009 
DE95001013 
DE95001014 
DE95001023 
DE95001024 
DE95001025 
DE95001026 
DE95001027 
DE95001029 
DE95001032 
DE95001036 
DE95001037 
DE95001043 
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Report No 


DOE/ER/75676-2 
LA-UR-—94-3080 
PNL—10130 
ORNUTM—12814 
DOE/ER/13612-T1 
DOE/AL/20729-T2 
DOE/ER/25123-T1 
ANL/RA/CP-81829 
ANL/RA/CP-81827 
DOE/ER/45354—6 
DOE/ER/40450-T1 
LA-UR-94-3195 
LA-UR—94-3185 
LA-UR-—94-3182 
LA-UR-94-3177 
LA-UR-94-3179 
LA-UR-—94-3166 
LA-UR-—94-3374 
LA-UR-—94-3385 
LA-UR-—94-3207 
LA-UR-—94-3206 
LA-UR-—94-3223 
LA-UR-94-3233 
LA-UR-—94-3235 
LA-UR-94-3247 
LA-UR-94-3252 
LA-UR-94-3255 
CONF-9310328-3 
CONF-940618-81 
CONF-940327—12 
CONF-940524 1-1 
CONF-9409105—-4 
CONF-940526-8 
CONF-9405 143-8 
CONF-940618—82 
PNL—10087 
PNL-—10109 
PNL-—10079 
PNL—10186 
DOE/ER/60773-T2 
DOE/ER/60970-3 
WHC-SD-WM-DA-169 
WHC-SD-WN-ES-303 
WHC-SD-L045H-ER-003 
WHC-SD-EN-TI-204 
WHC-SP—1107 
WHC-SD-WM-DP-088 
WHC-SD-SNF-TI-004 
WHC-SD-610-ATP-002 
WHC-SD-WM-DP-070 
K/WM—44 
DOE/MWIP-5 
ORNL/TM—12768 
ORNL/TM-12747 
DOE/RL-93-51 
WHC-SD-PRP-HA-01 1 
LA-UR-94-3135 
LA-UR-—94-3075 
LA-UR-—94-3307 
LA-UR-—94-3308 
LA-UR-94-3318 
LA-UR-94-3328 
WHC-SP—1101-Vol.1 
WHC-SP—1101-Vol.2 
WHC-SP-—1101-Vol.3 
WHC-SP—1101-Vol.4 
WHC-SP—1101-Vol.5 
WHC-SD-WM-TS-—005 
WHC-SD-SQA-CSA-20368 
WHC-SD-C018-RPT-003 
WHC-SD-W320-TIS—001 


WHC-SD-PRP-HA-012 


893 





DE95001044 


Order No. 


DE95001044 
DE95001045 
DE95001046 
DE95001048 
DE95001051 

DE95001055 
DE95001056 
DE95001058 
DE95001060 
DE95001061 

DE95001062 
DE95001063 
DE95001064 
DE95001065 
DE95001066 
DE95001067 
DE95001072 
DE95001073 
DE95001074 
DE95001075 
DE95001076 
DE95001077 
DE95001078 
DE95001080 
DE95001091 

DE95001093 
DE95001094 

DE95001096 
DE95001099 
DE95001100 
DE95001103 
DE95001104 
DE95001105 
DE95001106 
DE95001107 
DES5001108 
DE95001109 
DE95001110 
DE95001111 

DE95001112 
DE95001113 

DE95001114 
DE95001115 

DE95001116 
DE95001117 
DE95001118 
DE95001120 

DE95001121 

DE95001123 

DE95001124 
DE95001125 

DE95001127 
DE95001128 
DE95001129 
DE95001130 
DE95001134 
DE95001135 
DE95001136 
DE95001137 
DE95001138 
DE95001139 
DE95001140 
DE95001141 

DE95001142 
DE95001147 
DE95001151 

DE95001153 
DE95001156 
DE95001157 
DE95001158 
DE95001159 
DE95001161 


894 


Report No. 


WHC-SD-WM-DA-161 


WHC-SD-WM-ATP-102 


DOE/ER-0621P 
PPPL-3000 
DOE/EIA-0130(94/09) 
ORNL/FMP-94/1 
ANL/CHM/PP-76783 
ANL/CHM/PP-72141 
ANL/MSD/PP-71823 
ANL/EP/PP-77811 
ANL/MSD/PP-72490 
ANL/MSD/PP-77977 
ANL/CHM/PP-—76079 
ANL/CMT/CP-82400 
KAPL-4744 
ANL/TD/CP-82851 
CONF-9302112-4 
CONF-9404104—1 
CONF-9410165-6 
CONF-940509-5 
CONF-9404 16-30 
CONF-940819-4 
CONF-9406180-4 
ANL-94/10 
ORNL/ENG/TM-48 
DOE/ER/45273-T2 
ANL-HEP-CP-94-53 
ANL/ASD/CP-84092 


ANL/OTD-ER/CP-83986 


ANL/CMT/CP-84043 
DOE/EM-0196 
ANL/RA/CP-81828 


ANL/OTD-ER/CP-83077 


ANL/ET/CP-—82224 
SAND-94-2105 
SAND—94-1853 
SAND-94-1772 
SAND—94-1057 
SAND-—94-0981 
SAND—94-0349 
SAND-—93-2450 
SAND-—-93-1 157 
SAND—93-1076-Rev. 
PNL-—10052 
PNL-9445 
ANL/ASD/CP-—82048 
ANL/MSD/PP-78355 
ANL/ER/PP-79069 
ANL/MSD/PP-77626 
ANL/CHM/PP-73479 
ANL/CHM/PP-75382 
ANL/IPNS/CP-—83 105 
ANL/MSD/PP-75778 
ANL/MSD/PP-73474 
ANL/CHM/PP-75532 
DOE/MC/30247-3895 
DOE/MC/29116-3913 
DOE/MC/28130-3910 
DOE/MC/27229-3907 
DOE/MC/28162-3911 
DOE/MC/26031-3906 
DOE/MC/27226-3905 
DOE/MC/25140-3899 
DOE/MC/26288-3886 
DOE/PC/80537-T7 
DOE/ER/45229-34 
DOE/ID/12942—1 
LA-UR-94-2992 
PNL-—10153 
PNL—10095 
PNL—10064 
WHC-SD-NR-TA—026 
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Order No. 


DE95001162 
DE95001163 
DE95001165 
DE95001166 
DE95001167 
DE95001169 
DE95001170 
DE95001171 
DE95001172 
DE95001173 
DE95001174 
DE95001175 
DE95001176 
DE95001177 
DE95001179 
DE95001180 
DE95001181 
DE95001182 
DE95001183 
DE95001185 
DE95001186 
DE95001187 
DE95001190 
DE95001191 

DE95001192 
DE95001193 
DE95001194 
DE95001195 
DE95001196 
DE95001197 
DE95001198 
DE95001199 
DE95001202 
DE95001206 
DE95001207 
DE95001208 
DE95001209 
DE95001210 
DE95001211 

DE95001212 
DE95001213 
DE95001224 
DE95001225 
DE95001226 
DE95001227 
DE95001230 
DE95001231 

DE95001232 
DE95001233 


DE95001234 
DE95001235 


DE95001236 


DE95001238 
DE95001239 
DE95001241 

DE95001242 
DE95001243 
DE95001244 
DE95001248 
DE95001252 
DE95001258 
DE95001259 
DE95001260 
DE95001261 

DE95001262 
DE95001263 
DE95001264 
DE95001265 
DE95001266 


Report No. 


WHC-SD-WM-ATP-—097 
WHC-SD-WM-TRP-202 
DOE/PC/89657-T4 
DOE/PC/92149-T7 
DOE/PC/90184-T15 
DOE/PC/93204-T2 
DOE/PC/92122-T6 
DOE/PC/92122-T7 
DOE/PC/93209-T4 
DOE/PC/92547-T5 
DOE/PC/92251-T6 
DOE/PC/91303-T12 
DOE/PC/92159-T7 
DOE/PC/93053-T2 
DOE/PC/92112-T5 
DOE/PC/89766-T14 
DOE/PC/89766-T15 
DOE/PC/89766-T16 
DOE/PC/89766-T17 
DOE/PC/91286-T10 
DOE/PC/91286-T11 
DOE/PC/91288-T13 
DOE/PC/91309-T13 
DOE/EH-0373 
DOE/PC/91305—-11 
DOE/PC/91040—41 
DOE/PC/89757—10 
DOE/PC/89757-11 
DOE/PC/89757—12 
DOE/PC/89757-13 
DOE/PC/89757—14 
DOE/PC/91301-—12 
DOE/PC/88819-T11 
DOE/PC/88819-T7 
DOE/PC/88819-T6 
DOE/PC/88819-T5 
DOE/PC/88819-T4 
DOE/PC/88819-T3 
DOE/PC/88819-T2 
DOE/PC/88819-T1 
DOE/ER/40669-4 
DOE/ER-0626 
DOE/RW-0447 
DOE/FE-0318 
WHC-SD-WM-ER-362 
WHC-SD-WM-DQO-007 
WHC-SD-WM-DA-135 
WHC-SD-WM-ES-290-Rev.2 
WHC-SD-WM-TRP-—1 11- 
Rev.5 
WHC-SD-WM-TRP-201 
WHC-SD-WM-TRP-1 13- 
Rev.4 
WHC-SD-WM-TRP-—1 12- 
Rev.5 
WSRC-MS-94-0477 
WSRC-MS—94-0476 
WSRC-MS—94-0437 
WSRC-TR-94-0224 
WSRC-TR-94-059 
SRT-ATS—930114 
SRTC-MTS—-94-3036 
K/TCD—1105 
DOE/AL/62350—156 
DOE/AL/62350—1 20-Rev.1 
DOE/AL/62350-T2 
DOE/AL/62350—104-Rev.1 
DOE/AL/62350-T3 
DOE/AL/62350-65 
DOE/AL/62350—140 
DOE/AL/62350-26 
DOE/AL/62350—142 


Order No. 


DE95001267 
DE95001268 
DE95001269 
DE95001270 
DE95001271 
DE95001272 
DE95001273 
DE95001274 
DE95001275 
DE95001276 
DE95001277 
DE95001278 
DE95001279 
DE95001280 
DE95001281 
DE95001282 
DE95001283 
DE95001284 
DE95001285 
DE95001286 
DE95001287 
DE95001288 
DE95001289 
DE95001290 
DE95001297 
DE95001299 
DE95001300 
DE95001302 
DE95001304 
DE95001305 
DE95001307 
DE95001308 
DE95001309 
DE95001310 


DE95001317 
DE95001318 
DE95001319 
DE95001320 
DE95001321 

DE95001323 
DE95001324 
DE95001325 
DE95001353 
DE95001355 
DE95001356 
DE95001359 
DE95001360 
DE95001361 

DE95001362 
DE95001371 

DE95001372 
DE95001380 
DE95001381 

DE95001383 
DE95001398 
DE95001400 
DE95001420 
DE95001421 

DE95001426 
DE95001440 
DE95001442 
DE95001448 
DE95001454 
DE95001458 
DE95001459 
DE95001481 

DE95001485 
DE95001552 
DE95001591 

DE95001592 
DE95001639 


Report No. 


DOE/AL/62350—155 
DOE/AL/62350-60F-Rev.1 
DOE/AL/62350-158 
DOE/AL/62350-—152 
DOE/AL/62350—162 
DOE/AL/62350—72D-Rev.1 
DOE/AL/62350-145 
DOE/AL/62350—154 
DOE/AL/62350—164 
DOE/AL/62350—165 
DOE/AL/62350—1 16 
DOE/AL/62350-61-Rev.1 
DOE/EA—0339-Rev.2 
DOE/AL/62350—160 
DOE/AL/62350—157 
DOE/AL/62350-143 
DOE/AL/62350-98 
FNAL/C—94/327-E 
FNAL/C—94/310-E 
FNAL/C—94/319E 
PPPL-CFP-3162 
PPPL-CFP-3161 
BNL-60237 
DOE/NV-381 
WHC-SP-1102 
WHC-SD-SNF-DA-001 
WHC-SD-WM-CSD-—004 
DOE/NV-358-Rev.2 
WHC-SD-SQA-CSA-20373 
WHC-SD-WN-TP-247 
WHC-SD-SNF-CSER-001 
WHC-SD-W364-PMP-001 
WHC-SD-WM-CR-057 
WHC-SD-W320-PMP-001- 
Rev.2 
BNWL-CC-977 
PNL-SA-7625 
BNWL-SA-3932 
BNWL-SA-4381 
DOE/NV/11417—5 
DOE/MC/26042-3903 
DOE/MC/30252-3918 
DOE/MC/29467-3877 
CONF-940865-3 
CONF-940507—41 
CONF-940830-1 
CONF-9410165—7 
CONF-940865—4 
DOE/EIA-0535(93) 
DOE/EIA—-0538(94/95-1) 
WHC-SD-WNM-ES-318 
WHC-SD-WN-TRP-215 
DOE/OR-01-1276-D2 
DOE/OR-01-1291-D1 
ORNL/Sub-83-21322/03 
LA-SUB-—94-77 
LA-SUB-93-297 
CONF-930438-33 
CONF-940414-5 
CONF-9404 11-54 
ANL/PHY/CP-—82861 
ANL/PHY/CP-—82860 
ANL/ASD/CP-—84183 
ANL/IFR/CP—82704 
ANL/TD/CP-—84288 
ANL/NDM-—134 
DOE/MC/30010-3914 
BNL-52438 
DOE/AL/43771-T3 
DOE/MC/30126-3916 
WHC-SD-WM-CSDD-014 
DOE/RL—94-97 





Order No. 


DE95001647 
DE95001655 
DE95001657 
DE95001686 
DE95001710 
DE95001787 
DE95600001 
DE95600025 
DE95600026 
DE95600027 
DE95600045 
DE95600046 
DE95600047 
DE95600050 
DE95600051 

DE95600130 
DE95600131 

DE95600143 
DE95600153 
DE95600154 
DE95600155 
DE95600156 
DE95600163 
DE95600164 
DE95600166 
DE95600171 

DE95600191 

DE95600192 
DE95600199 
DE95600228 
DE95600249 
DE95600250 
DE95600279 
DE95600280 
DE95600321 

DE95600325 
DE95600332 
DE95600338 
DE95600433 
DE95600438 
DE95600439 
DE95600468 
DE95600510 
DE95600511 

DE95600517 
DE95600518 
DE95600523 
DE95600526 
DE95600527 
DE95600529 
DE95600531 

DE95600541 

DE95600542 
DE95600558 
DE95600559 
DE95600560 
DE95600564 
DE95600567 
DE95600581 

DE95600601 

DE95600627 
DE95600628 
DE95600629 
DE95600654 
DE95600655 
DE95600656 
DE95600666 
DE95600667 
DE95600668 
DE95600680 
DE95600682 
DE95600683 


Report No. 


DOE/RL-94-86 
IS-T-1711 
IS-T-1691 
IS-T—1643 
DOE/EM-0193 
MLM-3799 
IWG-LMNPP-94/3 
INIS-mf—14317 
INIS-mf—14332 
INIS-mf-14338 
CEA-CONF—11819 
INIS-mf—13969 
PCCF-T-94-03 
CEA-N-2737 
INIS-mf-14327 
INIS-BR-341 1 
CEA-CONF—11818 
VTT-PUB—140 
INIS-mf-—14346 
STUDSVIK-M-92-118 
STUDSVIK-M-93-107 
STUDSVIK-M-94-18 
INIS-BR-3399 
INIS-BR-3400 
FRCEA-TH-402 
INIS-mf—14325 
SCPRI-RM-3-1994 
SCPRI-RM-9-1993 
YJT-94-02 
INIS-BR-3397 
INIS-BR-3412 
INIS-mf-14336 
AECS-A/FRSR-78 
INIS-mf—13981 
COGEMA-R-47 
NKS—94-4 
INIS-BR-3410 
INIS-mf—13982 
INIS-mf-14334 
INIS-mf-13983 
INIS-mf-14335 
NEI-Fl-232 
CEA-CONF—11822 
INIS-GB-634 
FVU-FU—93-2 
INIS-mf-—13987 
INIS-mf-14333 
CEA-CONF—-11762 
IEN-CATC-SUMAR-01/92 
IEN-SEPRAD—08/86 
NEI-DK-1633 
INIS-mf-14331 
IWG-LMNPP-94/4 
INIS-mf-14329 
NKS—94-7 
VTT-PUB—163 
IWG-LMNPP-94/2 
STUDSVIK-ES—93-26 
VTT-PUB-156 
INIS-mf-14311 
CBPF-NF-032/92 
INIS-BR-3401 
INIS-mf-14330 
INIS-mf—14328 
INIS-mf-14337 
OUP-94-09 
CEA-CONF-11821 
HU-RAD-—8/1993 
INIS-mf-14326 
CEA-DES—175 
VTT-PUB-—168 
VTT-PUB-177 


Order No. 


DE95600684 
DE95600685 
DE95600686 
DE95600687 
DE95600694 
DE95600710 
DE95600711 

DE95600764 
DE95600800 
DE95600806 
DE95600807 
DE95600808 
DE95600812 
DE95600815 
DE95600819 
DE95600820 
DE95600837 
DE95600838 
DE95600839 
DE95600841 

DE95600850 
DE95600851 

DE95600852 
DE95600853 
DE95600854 
DE95600855 
DE95600856 
DE95600857 
DE95600858 
DE95600864 
DE95600934 
DE95601007 
DE95601008 
DE95601009 
DE95601012 
DE95601019 
DE95601021 

DE95601054 
DE95601122 
DE95601130 
DE95601131 

DE95601135 
DE95601136 
DE95601137 
DE95601138 
DE95601139 
DE95601209 
DE95601210 
DE95601257 
DE95601258 
DE95601259 
DE95601260 
DE95601261 

DE95601285 
DE95601305 
DE95601309 
DE95601313 
DE95601318 
DE95601319 
DE95601320 
DE95601321 

DE95601322 
DE95601504 
DE95601518 
DE95601621 

DE95601629 
DE95601630 
DE95601632 
DE95601650 
DE95601656 
DE95601678 
DE95601835 


Report No. 


YJT-94-05 
YJT-94-06 
YJT-94-07 
YJT-94-09 
INIS-mf-13985 
INIS-mf-13984 
INIS-mf-13986 
INIS-BR-3402 
INIS-BR-3409 
INIS-mf-14315 
INIS-mf-14316 
CEA-DES-183 
CEA-CONF—11820 
OUP-94-11 
CRN-93-02 
NEI-NO-424 
CBPF-NF-027/92 
CBPF-NF-062/93 
IFT-P-014/94 
INIS-mf-14339 
CEA-CONF—-11763 
CBPF-NF-010/94 
CBPF-NF-032/93 
CBPF-NF-043/93 
CBPF-NF-055/93 
CBPF-NF-064/93 
CBPF-NF-075/93 
OUP-94-10 
UWThPh-1994-12 
CBPF-NF-008/94 
IFT-P-012/94 
CBPF-NF-006/93 
CBPF-NF-054/93 
IFT-P-016/94 
JINR-E-15-94-96 
CBPF-NF-059/93 
IFT-P-010/94 
FRCEA-TH-403 
INIS-mf-14314 
FRCEA-TH-404 
FRCEA-TH-406 
CBPF-NF-020/93 
CBPF-NF-067/93 
CEA-CONF—11757 
NEI-NO-423 
RISO-R-747(EN) 
CBPF-NF-044/93 
CBPF-NF-046/93 
OAEP-1-130 
OAEP-81 
OAEP-82 
OAEP-86 
OAEP-90 
OAEP-85 
STUDSVIK-M-92-123 
INIS-mf—-14343 
CNIC-00794 
OAEP-80 
OAEP-83 
THAI-AEC-64 
THAI-AEC-66 
THAI-AEC-73 
INIS-mf-13965 
STUDSVIK-M-94-14 
SKB-TR-93-33 
INIS-BR-3414 
INIS-mf-14309 
TRITA-OOK-1038 
CNIC-00811 
CEA-CONF—11823 
INIS-BR-3398 
INIS-BR-3413 


Order No. 


DE95601923 
DE95601925 
DE95601946 
DE95602085 
DE95602086 
DE95602088 
DE95602089 
DE95602090 
DE95602121 

DE95602148 
DE95602168 
DE95602169 
DE95602171 
DE95602196 
DE95602203 
DE95602204 
DE95602205 
DE95602230 
DE95602270 
DE95602271 
DE95602307 
DE95602327 
DE95602336 
DE95602352 
DE95602353 
DE95602372 
DE95602439 
DE95602455 
DE95602456 
DE95602462 
DE95602487 
DE95602488 
DE95602510 
DE95602511 

DE95602538 
DE95602690 
DE95602709 
DE95602757 
DE95602762 
DE95602764 
DE95602765 
DE95602790 
DE95602868 
DE95602882 
DE95602905 
DE95602999 
DE95603006 
DE95603007 
DE95603008 
DE95603009 
DE95603012 
DE95603115 
DE95603507 
DE95603512 
DE95603801 

DE95603814 
DE95603860 
DE95603861 

DE95603862 
DE95603863 
DE95603877 
DE95603891 

DE95700095 
DE95700096 
DE95700151 

DE95700152 
DE95700153 
DE95700154 
DE95700155 
DE95700156 
DE95700157 
DE95700158 


DE95700158 


Report No. 


INIS-BR-3424 
PNRI-C(NM)—94002 
LUMEDW-MELL—1007 
INIS-mf—14324 
INIS-mf-14341 
INIS-mf-14361 
INIS-mf-14364 
VTT-PUB—164 
CNIC—00797 
CNIC-00772 
CNIC—00818 
INIS-BR-3416 
INIS-mf—14363 
CNIC—00763 
IAEA-TECDOC~761 
INIS-mf-13901 
INIS-mf-—14362 
OAEP-1-121 
INIS-BR-3420 
INIS-mf-14342 
CNIC—00817 
CNIC—00773 
INIS-mf-—14344 
OAEP-—84 
VTT-PUB—175 
CTA-IEAV-NT—002/91 
INIS-mf-14345 
INIS-BR—3425 
INIS-BR-3426 
CEA-DPhD-93-04.a 
IAEA-NDS—150(rev.94/3) 
IAEA-NDS-88(rev.3) 
CNIC—00809 
CTA-IEAv—001/93 
NEI-SE-160 
INIS-BR-3418 
IAEA-NDS—136(rev.0) 
OAEP-89 
INIS-BR-3415 
INIS-BR-3421 
INIS-BR-3422 
INIS-BR-3417 
LUTFD2-TFAF—1024-1-57 
CNIC—00808 
LRP—493-94 
CNIC—00789 
STUDSVIK-M-93-106 
STUDSVIK-M-93-45 
STUDSVIK-M-93-70 
STUDSVIK-M-93-95 
INIS-BR-3419 
INIS-BR-3423 
INIS-mf—14353 
INIS-BR-3445 
INIS-mf—14373 
INIS-BR-3448 
INIS-BR-3438 
INIS-BR-3439 
INIS-BR-3440 
INIS-BR-3441 
INIS-BR-3447 
INIS-BR-3442 
ETDE-GB-635 
ETDE-GB-636 
EDF-93-NR-00054 
EDF—93-NR-00047 
EDF—93-NR-00013 
EDF-93-NR-00007 
FRNC-TH-3739 
IFP—41256 
IFP—41172 
IFP—41171 
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DE95700159 


Order No. 


DE95700159 
DE95700160 
DE95700161 

DE95700162 
DE95700164 
DE95700170 
DE95700171 

DE95700172 
DE95700173 
DE95700176 
DE95700188 
DE95700189 
DE95700190 
DE95700194 
DE95700195 
DE95700196 
DE95700198 
DE95700199 
DE95700200 
DE95700208 
DE95700209 
DE95700210 
DE95700211 

DE95700212 
DE95700213 
DE95700214 
DE95700215 
DE95700217 
DE95700221 

DE95700232 
DE95700233 
DE95700234 
DE95700243 
DE95700244 
DE95700245 
DE95700246 
DE95700247 
DE95700248 
DE95700267 
DE95700268 
DES5700269 
DE95700270 
DE95700271 

DE95700272 
DE95700273 
DE95700274 
DE95700275 
DE95700276 
DE95700277 
DE95700278 
DE95700307 
DE95700308 
DE95700309 
DE95700310 
DE95700311 
DE95700312 
DE95700313 
DE95700314 
DE95700317 
DE95702627 
DE95702628 
DE95702630 
DE95702632 
DE95702633 
DE95702651 

DE95702652 
DE95702714 
DE95702740 
DE95702741 

DE95702742 
DE95702776 
DE95702777 


896 


Report No. 


DTH-LV—92-40 
NEI-DK—1638 
NEI-DK—1637 
DTH-ISVA-Series Paper-57 
RISO-R-766-EN 
DTH-LV—92-15 
DTU-LV—94-18 
DTH-LV-MEDD-244 
DTU-LV—94-21 
NEI-DK—1640 
KTM/E-B-163 
KTM/E-B—169-Ed.2 
KTM/E-B-178 
VTT-ETRR-31-Pt.3 
VTT-ETRR-33 
VTT-ETRR-12-Pt.2 
VTT-PUB—161-Pt.1 
VTT-TIED-1514 
VTT-TIED—1526-Pt.6 
AAA-KTF/FKF—93/8 
AAA-KTF/FKF—-93/9 
AAA-KTF/FKF—93/10 
AAA-KTF/FKF-94/4-Pt.1 
JOY/MT-TIED—6 
JOY/MT-TIED—20-Vol.2 
JOY/MT-TIED—15-Vol.1 
TKK-KO/ET—60 
JOY/KT-JULK-—105 
LTKK-TJ-27 
KTM/E-A-2 
KTM/E-B-153 
KTM/E-B—167 
NEI-Fl-235 
GTK-TUTK-117 
NEI-FI-234 
AAA-LIEKKI-L94-1-Pt.4 
AAA-LIEKKI-L94-1-Pt.2 
NEI-Fi-233 
NUTEK-NYEL-94-2 
NUTEK-NYEL-—94-2-App.1 
NUTEK-NY EL—94-2-App.2 
NUTEK-NY EL-—94-2-App.3 
SEI-EED-32 
SEI-EED-33 
LUNBDS-NBLI-94-1027 
SEI-EED-34 
SEI-EED-35 
SEI-EED-36 
NUTEK-B-94-2 
NEI-SE-162 
LUTMDN-TMMV-5027-1-61 
LCHS-A-3-R-2 
LUTEDX-TEIE-5087 
LUTEDX-TEIE-5082 
LUTEDX-TEIE-5089 
SBI-94-1 
LUNBDS-NBEK-94-7005 
NUTEK-92-314 
LUTMDN-TMIM-—1001 
DESY—94-089 
GKSS—94/E/1 
ETDE/DE-mf-95702630 
ETDE/DE-mf-95702632 
DESY-—94-107 
GSI-+94-41(prepr.) 
GSI-94-40(prepr.) 
KFK-PEF—122 
DESY—94-105 
KFK-5345 

IKE-4-138 

RCM-00794 
RCM-00394 
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Order No. 


DE95702780 
DE95702782 
DE95702783 
DE95702801 
DE95702808 
DE95702809 
DE95702810 
DE95702811 

DE95702812 
DE95702813 
DE95702814 
DE95702815 
DE95702864 
DE95702865 
DE95702866 
DE95702870 
DE95702901 

DE95702902 
DE95702903 
DE95702904 
DE95702905 
DE95702972 
DE95702973 
DE95702974 
DE95703004 
DE95703005 
DE95703006 
DE95703007 
DE95703008 
DE95703009 
DE95703010 
DE95703020 
DE95703021 

DE95703022 
DE95703023 
DE95703024 
DE95703029 
DE95703030 
DE95703031 
DE95703032 
DE95703054 
DE95703055 
DE95703085 
DE95703086 
DE95703091 
DE95703092 
DE95703132 
DE95703209 
DE95703210 
DE95703211 
DE95703257 
DE95703258 
DE95703259 
DE95703264 
DE95703274 
DE95703275 
DE95703276 
DE95703277 
DE95703278 
DE95703300 
DE95703312 
DE95703313 
DE95703314 
DE95703318 
DE95703319 
DE95703320 
DE95703321 

DE95703322 
DE95703323 
DE95703324 
DE95703325 
DE95703326 


Report No. 


DESY—94-104 
DESY-—94-100 
DESY-—94-099 
DESY-—94-092 
KFK-5355 

KFK-5357 

KFK-5282 
DESY-94-106 
Juel-2893 

KFK-5321 

KFK-5302 
ETDE/DE-mf-—95702814 
KFK-PEF—-119 
KFK-PEF—121 
Juel-2897 
INIS-mf—15026 
DESY—94-086 
DESY-—94-087 
DESY—94-090 
DESY-94-091 
DESY-—94-098 
FZR-46 
DESY—94-052 
RCM-—00593 
DESY-—94-076 
DESY-—94-088 
DESY—94-084 
DESY—94-083 
BONN-TH-94-15 
BONN-TH-94-10 
DESY—94-082 
DESY—94-080 
DESY—94-081 
DESY-—94-079 
INIS-mf—15023 
INIS-mf—15024 
ETDE/DE-mf-—95703029 
GSI-94-38(prepr.) 
GSI-94-09 
INIS-mf—15020 
RUB-E-60 
ETDE/DE-mf-—95703055 
DKRZ-TR-2(rev.ed.1) 
DKRZ-TR-3(rev.ed.) 
INIS-mf—15022 
IPP-Ill-196 
ETDE/DE-mf—95703132 
INIS-mf—14296 
ETDE/DE-mf-—95703210 
ECN-RX-94-003 
DKRZ-TR-4(rev.ed.) 
DKRZ-TR-5 
DKRZ-TR-6(rev.ed.2) 
INIS-mf—14292 
Juel-2864 
ECN-RX-93-096 
ECN-RX-93-104 
ECN-RX-93-085 
Rijnhuizen-report—92-21 1 
IPP—3/194 
ECN-RX-93-014 
ECN-I-93-018 
ECN-I-93-025 
INIS-mf—14210 
ECN-I-93-040 
ECN-R-93-003 
ECN-RX-93-081 
ECN-C—93-013 
ECN-R-93-016 
ECN-RX-93-109 
ECN-RX-94-001 
ECN-RX-93-119 


Order No. 


DE95703327 
DE95703328 
DE95703329 
DE95703330 
DE95703331 

DE95703332 
DE95703333 
DE95703334 
DE95703335 
DE95703370 
DE95703386 
DE95703387 
DE95703396 
DE95703425 
DE95703432 
DE95703433 
DE95703441 

DE95703443 
DE95703446 
DE95703447 
DE95703449 
DE95703450 
DE95703475 
DE95703476 
DE95703478 
DE95703484 
DE95703485 
DE95703486 
DE95703489 
DE95703491 

DE95703494 
DE95703500 
DE95703502 
DE95703510 
DE95703514 
DE95703518 
DE95703542 
DE95703556 
DE95703776 
DE95703782 
DE95703783 
DE95703843 
DE95703844 
DE95703845 
DE95703892 
DE95703893 
DE95703894 
DE95703895 
DE95703896 
DE95703897 
DE95703898 
DE95703899 
DE95703900 
DE95703901 

DE95703902 
DE95703903 
DE95703915 
DE95703916 
DE95703919 
DE95703920 
DE95703921 

DE95703922 
DE95703923 
DE95703924 
DE95703925 
DE95703927 
DE95703970 
DE95703983 
DE95703984 
DE95703991 

DE95706055 
DE95706056 


Report No. 


ECN-R-93-019 
ECN-RX-93-120 
ECN-I-94-007 

ECN-} 94-003 
ECN-I-93-058 
ECN-I-93-044 
ECN-I-93-039 
ECN-C—93-087 
Juel-2863 
ETDE/DE-mf-—95703370 
ETDE/DE-mf—95703386 
ETDE/DE-mf—95703387 
ETDE/DE-mf—95703396 
ETDE/DE-mf—95703425 
ECN-RX-93-017 
ECN-R-93-002 
ETDE/DE-mf—95703441 
INIS-mf—15028 
RUB-E-39 

RUB-E-45 
INIS-mf—15021 
INIS-mf—15029 
ETDE/DE-mf-—95703475 
ETDE/DE-mf-—95703476 
ETDE/DE-mf-95703478 
INIS-mf—15025 
ETDE/DE-mf-95703485 
ETDE/DE-mf-—95703486 
ETDE/DE-mf—95703489 
ETDE/DE-mf—95703491 
KFK-5095 
INIS-mf—15030 
DLR-FB-93-08 
INIS-mf—15002 
ETDE/DE-mf-95703514 
ETDE/DE-mf-—95703518 
ETDE/DE-mf-95703542 
Juel+2768 
JAERI-M—94-070 
INS—1027 

INS—1028 

NIFS—278 

NIFS—276 

NIFS—273 
JAERI-M-94-018 
JAERI-M-94-053 
JAERI-M-—94-045 
JAERI-M—94-040 
JAERI-M-94-049 
JAERI-M-—94-044 
JAERI-M-94-024 
JAERI-M-—94-043 
JAERI-M-94-037 
JAERI-M—94-036 
JAERI-M-—94-063 
JAERI-M—94-064 
JAERI-M-94-082 
JAERI-M—94-075 
INS—1033 

INS—1034 

INS—1036 
JAERI-M-94-076 
JAERI-M-94-079 
NIRS-M-99 

NIRS-M-90 
NIFS-PROC-18 
JAERI-M-93-242 
INIS-JP—022 
NIRS-AR-35 
INIS-JP—023 
IEE-SR-244 
IEE-SR-246 





7195601121 


Order No. 


Report No. 


Order No. Report No. Order No. Report No. 


DE95706057 IEE-SR-247 
DE95706058 CRIE-T-92084 
DE95706059 CRIE-T-92088 
DE95706081 CRIE-Y—92016 
DE95706677 IEE-SR-249 
DE95706678 ETDE/JP-mf-95706678 


DE95707598 GSI-94-45(prepr.) 
DE95707599 ECN-RX-93-002 
DE95707600 GSI-94-44(prepr.) 
DE95707601 ECN-RX-93-102 
DE95707602 GSI-94-43(prepr.) 
DE95707603 ECN-RX-93-097 


DE95709839 INS—1032 

DE95709894 INIS-JP—027 
DE95709896 INIS-JP—029 
DE95709897 INIS-JP-—028 
DE95709916 NIRS-AR-36 


DE95707370 
DE95707371 

DE95707372 
DE95707374 
DE95707375 
DE95707376 
DE95707383 
DE95707385 
DE95707386 
DE95707387 
DE95707388 
DE95707389 
DE95707393 
DE95707396 
DE95707397 
DE95707398 
DE95707399 
DE95707400 
DE95707404 
DE95707406 
DE95707407 
DE95707408 
DE95707410 
DE95707411 

DE95707412 
DE95707413 
DE95707414 
DE95707415 
DE95707416 
DE95707417 
DE95707418 
DE95707419 
DE95707420 
DE95707421 

DE95707427 
DE95707428 
DE95707429 
DE95707430 
DE95707431 

DE95707432 
DE95707433 
DE95707438 
DE95707439 
DE95707440 
DE95707441 
DE95707442 
DE95707443 
DE95707444 
DE95707445 
DE95707446 
DE95707456 
DE95707457 


NEI-NO-—433 
NEI-NO-434 
NEI-NO-435 
NEI-NO-436 
NEI-NO-437 
NEI-NO-438 
NEI-NO—439 
NEI-NO—444 
NEI-NO-445 
NEI-NO-446 
NEI-NO-447 
NEI-NO-448 
FFAP-A-—1017 
LUNBDS-NBBE-94-1042 
KTH-MEK-TR-94-6-SE 
KTH-MEK-TR-94-3 
KTH-MEK-T R-94-4 
KTH-MEK-TR—94-5 
SHA-EFI-RP-651 1 
NEI-SE-163 
NEI-SE-164 
LUTFD2-TFCP-—1002 
LRAP-—155 
VF-UB—93-26 
VF-BIO-94-1 
VF-BIO-94-2 
VF-UB-93-27 
VF-BIO—94-3 
VF-BIO-94-4 
VF-BIO—-94-5 
VF-BIO-94-6 
SVF-510 

SVF-512 
NUTEK-R-94-17 
SP-93-44 
NUTEK-87-2074 
SVF-504 

SVF-511 

SVF-513 
IVL-B—1159 
IVA-R-408 
NUTEK-KOL-94-1 
NUTEK-VIND—94-3 
NUTEK-VIND-94-5 
NUTEK-VIND—94-6 
NUTEK-VIND-94-7 
NUTEK-VIND—94-8 
NUTEK-VIND—94-9 
NUTEK-VIND—94-10 
NUTEK-VK-94-6 
BFR-R-37-93 
BFR-R-38-93 


DE95707604 
DE95707618 
DE95707748 
DE95707749 
DE95707751 

DE95707752 
DE95707753 
DE95707781 

DE95707785 
DE95707786 
DE95707789 
DE95707805 
DE95707810 
DE95707839 
DE95707840 
DE95707841 

DE95707842 
DE95707882 
DE95707993 
DE95707995 
DE95707996 
DE95707997 
DE95708011 

DE95708012 
DE95708013 
DE95708014 
DE95708015 
DE95708016 
DE95708055 
DE95708061 

DE95708212 
DE95708242 
DE95708319 
DE95708360 
DE95708476 
DE95708477 
DE95708478 
DE95708491 
DE95708578 
DE95708600 
DE95708606 
DE95708675 
DE95708740 
DE95708783 
DE95708806 
DE95708818 
DE95708845 
DE95709727 
DE95709728 
DE95709729 
DE95709730 
DE95709731 


GSI-94-42(prepr.) 


DESY-94-110 
KFK-5335 
KFK—5125 
KFK-—5337 
KFK-5341 
INIS-mf—15037 
Juel-2891 
INIS-mf—15034 
INIS-mf—15033 
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